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I N another part of this issue we publish as a special 
supplement a translation of Prof. N. Bohr’s 
lecture on atomic structure, whiih w'as delivered at 
Stockholm last December on the occasion of receiving 
the Nohel prize for physics. It seems a fitting occal^ion 
to survey the general lines of the recent development 
of physical theories as to the nature of the atom. 
The views put forward in Prof. Bohr’s address may 
lairly be regarded us the furthest stage yet reached. 

The leading leaturc of the physics of the twentieth 
century has been the development of our present 
concrete picture of the individual atom. In this 
respect modern physics stands rightly in sharp 
i'ontrast with previoiLS work — profierties of matter in 
bulk, thermodynamic, clectrndynamic, and optical 
theory. These theories formed the main part of the 
^ti^dies and conlnbutions of physicists before 1900, 
and advanced with particular rapidity in the latter 
half of the last century. In all this work, though the 
atomic nature of matter had already come to general 
recognition in virtue perhaps of chemical rather than 
physical evidence, atoms, recognised at all, play 
only a secondary part. The reason is that though 
theories of matter {e.g. gases) may be built up on ai) 
aloiTiK basis, applications of these theories are always 
statistical ; in making them an averaging process is 
used, and the particular features .tof an atomic model 
largely disappear. For example, idmost hny atomic 
model will reproduce the mam prop(‘rties of a gasf 
It is only in the finer points such as the exac t variation 
of visco.sity witii temperature that ^le particular form 
of atomic model becomes relevant, and even here the 
variation deduced is ver>' insensitive to the model 
chosen. Crude and v^aguc ’ideas ^if the atom- little 
more than the mere recognition of its existence —were 
all that were necessary to physics in this ‘phase. 
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The same^s true in a soine\<''liat less striking way of 
the electronic’ conceptir»n of electricity. This idea 
became (urrenl in a vague form and was shown to be 
a suitable foundation for the known phenomena of 
electricity ; il was not till some years later that the 
fundamental experiments on the conduction of 
electricity through gases first led to a jiractical demon- 
stration of the existence and main ])roperties of the 
electron. Just as ^\ith atoms, a break-away from 
statistical dediH turns was necessary before the electron 
could be assigned a definite forr'. The demonstration 
of its existence and properties, though it belongs 
historically (1H97) to the nineteenth century, is in 
fact the starting [loint of what we have called twentieth- 
century^ jihysus. 

This com entration on the statistical side was of 
course inevitable, for the phenomena to winch c urrent 
tlieorii's could he ajiphed were mainly eoneerned, as 
we have said, with the pro])erties of matter or electricity 
m bulk. 'riuTc Were, ol course, striking and significant 
exceptions which were already well know'n for many' 
years belore iQoo — for e\anii>le, optica! spectra. 
These had lonu been recognised as essentially cliaracter- 
istic of partuular atoms or moleriiles, obscured little 
if at all by any process of a\eraging. lint optical 
.spectra are too complicated and their conditions of 
excitation too obsmre to ha\e formed then a possible 
basis on whu h to build theories of atomic strurture 
with any real ehanee ol siueess. It was necessary to 
w'ait first for direct experimental evidence of the more 
fundamental properties of individual atoms which are 
imaffeited 1)\ the widest fiossihle range of e.xternul 
circumstances. It is clear tliat il is such properties 
that any atomic model must first set out to reproduce. 

The disco\ery of the nature and properties ol X-rays 
might have yirovided a new and more hopeful starting 
]H)int. Here we hu\e evidence of fundamental [iro- 
yierties which remain constant and characteristic in 
all known cin umstances. But even this evidence- 
even, for example, an empitical formulation of Moseley’s 
law — would seal rely have been simple and direct 
enough for a stiirting point, and m fact was not 
available until after the first essential ideas had been 
othenvise warn. The cMdcncc neiessarv for the start 
had clearly to refet directly' to individual atom.s and 
lie such as to hyv down with absolute convincingness 
the main lea lures ol atomii' structure, h w'as pro- 
vided first by the study of radioactiMty, and it is 
dinicult to see, as we have tried to show, how any 
other evidem e e i^ild ha\ e been sufficiently powerful 
for the ymrpose. The radioai ti\e evideme soon made 
it clear that here y^iy'suists were concerned w'lth pro- 
cessei» connected with the most intimate structure of 
the individual atom, wdnch outside conditions (phy'sieal 
NO. 2801, VOL. 112] 


or chgmical) were powerless to affect ; and concerned, 
too, with energy' transformations in a. single atom go 
large that the* resulting effects could actually he 
detected. This made it clear that the atom must ha\ e 
an innermost structure, a place apart, the .seat of 
gigantic forces. Ideas of the atom thus began to 
tend generally in the right direction, and crystallised 
into the nuclear atom wlien the nature of the «-particle 
had»been establi.shed and the phenomena of its scatter- 
ing worked out. 

It w'as at this point (1911) that Prof. Bohr’s contribu- 
tions began, and it is convenient to specify the situation 
m .somew'hat more detail. It w'as known that the 
atom must almost certainly consist of a heavy nudeus, 
of extremely .small si/e, w'ith a positive eiectrir charge ; 
this nucleus must probably behave, so far as the rest 
of the W'orld or even the rest of the atom was concerned, 
as a massive point charge. The nuclear charL^e must 
be neutralised in the natural atom by a sy'sterii of 
satellite elei’tron.s in number P(|ua] to thi' number of 
units in the nuclear charge. Their arrangement w'as, 
however, ijuite unknow'n, except that lliey' must with 
the nucleus compose a strut ture on the scale of the 
atom of gas theory a stale w'hith is exceedingly large 
and open compared to tlie dmiensions of the nucleus 
and the electrons theinseh es.. The exact mmilier of 
satellite elettrons or units of nuclear charge was also 
uncertain, hut, by the results of X ray and «-particle 
scattering, must be abtmt half the atomit' weight. It 
\^.s almtisl certain that it was tw-o lor lielium and one 
lor hydrogen. If these views w'ere to be act'cptetl the 
hvdrogen atom must be very simple — a single heavy 
nucleus With a unit positiv'c ehaige, and somewhere 
near it a single electron ; it must also yield tlu* known 
scries spectrum of hydrogen. This w'as the problem 
presented to ITof. Bohr. He maintained from the 
first, and justly as is now admitted by all, that there 
W'as no possibility of a solution w'ilhm the domain of 
classical elect rody'namics, and that the ideas ol the 
quantum theory must be invoked. How' these ideas 
lead inevitably to the accepted hydrogen atom of 
to-day IS set forth at length in the first ol his three 
essays, “ The Theory of Spectra and Atomic Constitu- 
tion,” referred to in X'athre of April 21, p. 523, and, 
more shortly, in the present supplement 

The next essential .step w'as the final assignment of 
atoimc number, wliich connected up once and for all the 
ordinal number of any atom in the periodic table of the 
elements, its nuclear charge, the number of its satellite 
electrons, and its characteristic X-ray spectrum. Tliis 
assignment, which w'as, of course, the result of a system- 
atic surv'ey of X-ray spectra, was to some extent 
directly inspired by the .successful thi’orx' of the 
hydrogen atom, and ^w'ithout that theory tlie full 
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significance of atomic number would have been missed. 
Ai this stage (1915) u general grasp had been obtained 
of the sequence of the elements and of the essential differ- 
ence between one atom and the next, in full agreement 
with evidence of an entirely different type— the displace- 
ment laws of u- and fS-par\k\e radioactive changes. 

In the further elucidation of the organisation ot the 
satellite electrons and the interpretation of the periodic 
table of the elements. Prof. Bohr has played the leailmg 
part. The results obtained are described by Prof. 
Bohr at length in our supplement. It is sufficient to 
say here that ^ thanks to this work, we are now confident 
that the satellite electrons are arranged in groups. 
We know the number of electrons in eaili group. 
They move afcoiit the nucleus in orbits, some of the 
characteiistics of which we already know, ami these 
characteristics are the same for all the elect roni^ of a 
group. We know, further, the order in which the 
various groujis ajipcar in the system of the elements, 
and even to a lunited extent why the actual order must 
be observed. This information is summarised m the 
su])plement (Fig. q). The details of the picture — im- 
yjortaiit details — ba\e yet to be filled in, but we can no 
longer doubt that we are advancing on the right lines. 

In conclusion, one may glaiK'e for a moment at the 
profound reaction of these views of atomic .structure 
on physic'al re.search. In return for their spectro- 
scoj)i(' basis in the BalnuT series, they have revolu- 
tionised spectroscopy, which is now— X-ray and optical 
alike— one ol the mam a\'enue.s of advance m physio*. 
Thev ha\e creatc'd a whole new and fruitful branch of 
study, the c'xc'itation of atoms by electronic impacis. 
The) provide a concrete jiicture of the atom which 
c-iin form, and is lorming every day, a trustworthy 
basis lor the studv ol all brancFc^s of atomic phenomena. 
Fmallv, onc‘ must exyic'ct that the facas of chemistry 
will not muc-h longer stand apart. Though much 
formal progress lias already fiecn made* in the theory of 
valency, the detailed electronic theory of the structure 
of molecules has yet to be begun : it will inevitably 
present grave difficulties. But these views of atomic 
struc:fure have, for example, already presemted us 
(unasked) w'ith a carbon atom with tetrahc^dral sym- 
metr\ ; they lead us confidently to expect that the first 
advanc'es m the detailed theory w'ill not be long delayed. 

The Conquest of Malaria. 

Memoirs : With a Full Account of the Great Malaria 

Problem and its Solution. By Ronald Ros.s. Pp. 

^ 547 + 11 plates. (London : John Murray, 1923.) 

24s. net. 

I N .Sir Ronald Ross’s “ Memoirs ” information is to 
be found which will intere.sl the conventional 
“ wide circle of readers,” in that the subjects treated 
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must appeal to the Imperialist, the politick economist, 
the sanitarian of the tropics, and th^ cosmopolitan 
science research worker ; nor will those who respond 
to the “ call of the Fast ” fail to find interest ill details 
of .scenery and travels in India and Burma. Among 
the items illustrating the importance of research in 
aiding the w'ell-being of communities and nations are 
discussed the conditions under which the discovery 
of the agency of malaria convevlince was made, as 
a result of the^laborious ^xjxTimenlal efforts of the 
author. In the se«^on dealing witli this subject 
w'lll be found a tale devoid of technicalities of re- 
lentless search for a scientific truth, w'ith its re- 
curring disappointments, baffled schemes, renewed 
hopes, and ultimate victory, which, in enlrancing 
interest, may compete with Sherlock Holmes’s efforts 
at his lK\st. * 

Por centuries, the problem of malaria afforded a 
fav'ourite subject in medical writings for opinions 
and disputations. By 1880 f.averan had found the 
Plasmodium malarur in the blood of human beings; 
but the vital matter, in respect to prevention, as to 
how the protozoon gained entrance to man remained 
a mystery. In 1894 Manson excogitated an hypothesis 
as to malaria agency, which was published in detail in 
the Lancet (vol. i., p. 1309). Ross was in England 
in that year. Between the ynunger man, eager to 
remedy the distressing conditions arising from this 
cause in India, and the older, glad to find an enthusiast 
in malaria prevention, tlicre arose a mutual professional 
interest and interchange of views, which continued 
during Ross’s labour m that country. It has since 
been insisted that Ross was a mere marionette under 
tlie control of Manson ; indeed, that he w'as “ selected ” ^ 
by the latter for tliis partii ular work, and tliat Man.son 
was the “ discoverer of malaria.” 

Where admiration for Man.son can justly be given 
in this matter is in contemplating his reasons for 
framing the hypothesis of 1894, namelv, that it might 
prove an incentive to research on malaria which, as 
he asserted (Journal of State Medicine, Sejiteniber 1900), 
“ is far and aw'ay the most important oi the many 
jiroblems of tropical emfiire— that empire upon which 
so much of our present and of our prospective national 
pro.sperity depends.’’ No claim to originality was 
made by him, and with the one excejilion (added in 
1898 to the original conjecture of ^8*94) that the flagella 

* This is a pdrtii iil.irly inapt contention, seoink' that lK"ff>n’ Uoss “selected" 
himself lor this limilh-ss t.xsk (p. 131, "Mcmoiis”), Maiison had issued 
with his hypothesis of 1804 an invitation to nu-(li< .d men in Indi.i generally 
{Hriltsh Medical Journal, vol 1 p. 1309) to uiid^takc rcsc,ir( li on the lines 
suggested, and, after Ross had funiishcd him with results, repealed this 
invitation in i8«j(. (H M J Man h ^8) In when Ross had arrived 

at an iin[H>ilaut stage of his disrf»very (IJ M /. p 1^7(1, 1898), Maiisott 
de« idtd " again to c .ill tin- attention of workers on m.il.irm lo this promising 
held foi investig.ititm ” I’uriher, I^oss, Ixitj^otin lally and piiv.itoly, in 
India stnive to induce otheis mdepcndcuily to uridiTtake the tiisl« Mean- 
while Majisfjii did not ulilise in.itenal avaiLible in liiiglanfl (pp. 131, 147 
“ Memoirs ”). 
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of the plasniodium were “ flagellated-spores ” (which 
was an error), no originality is recognizable. By 
dovetailing various views of aeknowledged authorities 
with the analogy of filariasis, as previously suggested 
by Laveran, he attempted to meet the then current 
opinion of transmission of malaria to man through 
the medium of air or water. 

TJie “Memoirs” show that up to ]8y6 Ross had 
laboured to prove the hyjiothesis of Maason, and that 
mosquitoes, fleas, Imgs, hbrse-flies, a'lid cockroaches 
had been duly examined, wht)/* direct experiments 
upon human beings had been made, as to conveyance 
by water, with iIk^ result that he informed Manson 
that “ the lielief is growing upon me that the disease 
is communicated b)' the bite of the mosquito ” (pp. 
176, 190, 193). To this Manson replied, “ It may be 
the mosquito conveys the parasite by biting, but I do 
not think .so— at all events, I do not think so directly.” 
Ross now informed Manson that ho was “dying to go 
away to some regular hotbed of malaria the object 
obviously being to secure possible factors in intense 
occurrence, lie obtained short leave from military 
duty, and proceeded to a spot popularly held to be 
the liaunt of a deadly form of malaria — Sigur Ghat in 
the Nilgiris Hills, 'i'his re.solve was the tuniing-point 
of his investigation. A detail concerning his return 
to Bangalore, w'herc he was stationed, does not appear 
in his “ Memoirs.” A friend perceived a mounted 
man approaching him gesticulating excitedly. This 
proved to he R.oss, who shouted “ I’ve got it — I’ve 
got it ! ” Naturally, a fortune by a sweepstake or 
the like was “ sensed,” but a demand for enlightenment 
elicited the banal reply, “ I’ve got the fever.” lie 
had been able to concentrate attention upon air, 
water, and the mosijuito as factors, with the crowning 
joy of suffering from lever ; he w'as able to adopt a 
“ mathematical line of reasoning,” which pointed to 
the chances of the malarial germ being conveyed by 
the mosquito direct to man rather than in a form 
diluted by air or water. Tliercafter, he could say 
with Newton that he did not deal with hypotheses 
but with facts. On August 20, 1897, Ross identified 
the first stage of development of the plasmodium in 
the mosquito. It would deprive the reader of in- 
teresting details were the further history of his efforts 
traced. Suffice it to say that bv July 9, 1898, Ro.ss 
hai not proved hut' had dispr(n>ed Manson'' s hypo^esis 
of iSi^4. 

Ross has roundly declared time after time, and in 
various forms, tha\it was Manson’s “ great induction 
which did it — nothing else,” and that he had received 
advice from Manson. Those affirmations have been 
misconstrued. List6i, after entering judicially into 
the attempted piracy' of Ross’s discovery by certain 
NO. 2<Soi, VOL. IJ2] 


Italian savancs, gave his opinion thus ; “ The discovery 
of the development of the parasite in the mosquito 
w'as due solely 'and simply to Major Ross, w'ho had 
shown absolute candour, perfect openness of mind, 
and a readiness to recognise the work of others.” 
Throughout tbg “ Memoirs ” these attributes are 
unconsciously displayed by the author.* The advice 
as to technique given by Manson was based upon 
special knowledge of filariasis— it was found inappli- 
cable by Ross to his requirements ; it was, nevertheless, 
courteously acknowledged. The “ great induction ” 
referred to the function of the flagella, and, when 
deprived of Manson’s erroneous suggestion as to these 
being spores, did not differ materially from the views 
expressed previously by Laveran and Mannaberg. 
Ross, however, justly held that, by insisting that the 
flagella had some undiscovered yet important bio- 
logical function, Manson had provided an incentive 
to research, which he handsomely acknowledged. 

Manson had the gratification of finding that he hud 
been the factor in inducing one man, among hundreds 
of potential w'orkers to whom he had made an appeal 
broadcast, to undertake research on w'hat he belicA'cd 
to be {British Medical Journal, 1898, p. 157^) “the 
logical outcome of wcll-asrertaincd facts, . . . and 
the most jiroinismg guide to fresh fact.s.” That one 
man w'as Ross, w'ho.se inner eonsc'iousness, as early 
as 1890-93, hud liccn stirred to discover means for 
averting the misery incident to malaria in the popula- 
tions of India. In liis poetic record, under the title 
“ Indian Fevens,” he had written, “ 0 God reveal 
thro’ all this thing obscure, the unseen, small, but 
million-murdering cause ” (“ Philosophies,” p. 21) ; 
and, on the day when he realized that his invocation 
had been answ'cred, wrote, “ This day relenting, God 
hath placed w'lthin my hand a wondrous thing ; and, 
God be praised, I know this little thing a myriad men 
will save.” 

Ro.ss had definitely undertaken his research—not 
in the quest of abstract science — but in the interests 
of preventive medicine. His next hope therefore w'as 
to be allowed to apply methods based on his discovery. 
The Government of India (in which country one 
million deaths occur yearly from malaria), however, 
not only failed to issue so much as the usual stereo- 
typed “thanks of Government,” but also refused to 
promise him facilities. Rather than leave matters thus 
he retired from the Indian Medical Service j with a 
pension one-fourth the value he might have secured 

' At forty years uf age, he bad still to learn that the compendium tb the 
tenth Commandment — ‘‘nor anything that is his was liable to bo 
iorgotleo by pseudo-men of science, and that, with Governments, the 
axiom " Politics first ’’ and '* deil tak’ the hinmost ".allows little room for 
financing the interests of so trivial a fad as disease prevention. Diflicultips 
encountered are factors in evolution— -sometimes beneficent ; in the case 
of the author, for many years since he arrived at that age of discretion, in 
public speeches and in literature, he has proved a powerful advocate of aid 
to research workers. 
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by continued service.^ But this personal sacrifice 
(added to the considerable private expenditure during 
his investigation) enabled him to ccftnplete his work, 
by demonstrating the applicability of its benefits in 
West Africa and Ismalia. The King-Emperor has 
conferred honours (not, however, upon^the recommenda- 
tion of the Government of India) upon the man who 
had made, as Manson said, the discovery of the century 
<P- 317). • 

Following the adoption of anti-malaria methods 
based on knowledge gained by Ross, invaliding and 
sickness in the British garrisons in the tropics have 
been reduced to an extent which must represent many 
thousand pounds — irrespective of human suffering — 
saved ; great mercantile firms have extended trade 
to areas they formerly slmnned from dread of the 
malaria fiend, and these share the benefits of commerce 
consequent upon the ojjening of the Panama ('anal, 
tlie construction of which had proved impossible in the 
hands of the French — owing to the ghastly mortality 
of employees — in the absence of Ross’s methods ; 
during the great War, according to the Official History 
(vol. 2, p. 238), “ the loss of the strength to the 
armies from the effects of malaria was great, and 
but for the pre^mtltve method t adopted it might have 
been incalculably greater ” (italics not in the original). 
What has the nation, the Parliament of which voted 
30,000/. to Jenner in token of gratitude, done for this 
practical philanthropist ? 

In “ Memoirs ” covering many years and mjyiy 
localities, the author has left little room for criticism 
as to accuracy. At p. 223, the date of his first gleam 
of success IS erroneously stated in the text ; fortunately, 
the next page is faced by a facsimile which correctly 
sJiows the date to have been August 20, 1897 \ at 
p. 327, in referring to Ilaffkine’s good work, it is 
evident the date 1916 should read 1896 ; at p. 198, 
in reference to the use of “ bird’s malaria,” the context 
would show that the intention is to refer to 1896 
and not 1906. The Madras Presidency can claim 
freedom from the conception that (p. 200) “ though 
plague had broken out for some years in China, almost 
no precautions had been taken to exclude it from 
India.” It is inaccurate to describe Mr. E. H. Ilankin, 
the able bacteriologist, as “ the discoverer of the mode 
of purifying wells by permanganate of potassium.” 
He did not initiate the method ; to him is the credit 
of showing that the cholera vibrio is killed by the 
chemical, and is not starved out of existence by its 
action on organic matter. The Hindu title of 

Maharaja ” used in connexion with the independent 
potentate mentioned at p. loi will doubtless Ije 
corrected in future editions of the work, 

W. G. King. 


Variable Stars. * 

Specola Asironomica Vaticam V. Herausgegeben von 
Johann Georg Hagen, S.J., und Johann Stein* S.J. 
Die Veranderlichen Sterne. Erster Band : Ge- 
schichtlich-Technischer Teil. Von Johann (Jeorg 
Hagen, S.J. Pp. xx + Sii. (Freiburg im Breisgau 
and London : Herder und Co. G.m.b.ll., 1921,) 
42s. 

• * 

T hough the subject 'of variable stars, apart from 
still earlier beginnings, has been actively studied 
for a century, and the reali.sation of its importance has 
been reflected in a growing volume of technical litera- 
ture, it has not hitherto received extended discussion 
on historical lines in a work exclusively devoted to 
this branch of astronomy. The first volume of suejj a 
work, for which Father Hagen assumed resjionsibility, 
has now' been completed by the inclusion of a fourth 
and last part, on (lie elements of the light-change, the 
three earlier parts having been issued separately from 
the year 1913 onwards. The remaining second volume, 
which will deal with the physical explanations of the 
phenomena of variable stiirs, i.s in the hands of Father 
.Stein, and its appearance will be anticipated with 
interest. 

In these days, when the insistent demand for sum- 
maries even to the most condensed papers betrays the 
fact that honest reading is out of fashion, there is some- 
thing impressive in an ample and scholarly work like 
this, with it.s more than 800 quarto pages. The three 
earlier parts dealt with the equipment of the observer, 
the actual ob.servation of variable stars, and the reduc- 
tion of the observations. References to other methods 
will be met with incidentally, but it is to the visual 
method in its historical dcv'clopment that the work is 
almo.st exclusively devoted. Naturally there are parts 
of the subject which are largely independent of the 
particular method of observation, and the discussion 
of them will serve a more general application. 

To avoid misconception a.s to the nature of the work 
and its limitations, it will be well to refer to an explana- 
tion given at the outset in the preface. There it is 
stated clearly that for the principles of photometry, 
the practical details of astronomical photography, the 
description of all the various forms of apparatus and 
those parts of mathematical theory which are involved 
in the discussion of the ohservatidns, the reader must 
consult in each case the appropriate text-book or even 
an encyclopaedia. To this it should be added that 
the book contains no figures or illuftrations, and that 
very little space i.s occupied by tabular matter. Thus 
it is in no sense a text-book suitably for the needs of the 
ordinary observer, but an historical work from Vhich 
the lessons of past experience can be -derived from 
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locumentary cvjdcnce. It may easily be felt that 
udif'ious compression of the abundant material, so 
ar from dirninislung, would have positively enhanced 
.he value of the work. Moreover, while a full treat- 
nent ot<those technical matters, which have a general 
diaracter and yet find a particular application in this 
ipecial subject, would have been out of place, short 
[ixplanation^ leased op first principles could sometimes 
have been interpolated with ^material advantage to the 
[general reader. Ihit it is as aa historical work of 
referen<e that the volume now completed inu.st be 
judged, and as such it will bring t'ne author of the 
“ Atlas Slellarum Variabiliu’m ” the renewed gratitude 
of all those w'ho are interested in this branch of 
astronomy. Tl. ('. P. 

The Study of Fossils. 

Ammah of the Piul : an Account of Some of the Creatures 
of the Ancient World. By F. i\ Lucas. .Sixth and 
revised edition. (lIandl»ook Series, No. 4.) Pp. 
xii + 207. (New York; Ameruan Museum of 
Natural History, 1922.) n.p. 

I N TQor, when Dr. Lucas w^as a curator of the United 
States National Museum, he published a most 
useful popular book on tlie stud) of fossils, with special 
reference to the remarkalile extinct \'ertebrate animals 
found in North America. A decade latei. wdien he 
became* director of the American Museum eif Natural 
History, New York, he rejnmted his work as one of 
the hand [looks of that museum, where it has had a 
large sale. He now has issued a much-revised edition 
with numerous new illustrations from fossils actually 
in the American Museum. 

Dr. Lucas’s little treatise is neither a museum guide 
nor a text -book, fnit consists of a series ol gossipy 
c'hapters, each on a special subject, admirably designed 
to rouse an interest in the study ol to.ssils. He e.xplains 
their nature, describes how tlie\ are collected and 
made available for science, and leaves the reader in 
a frame of mind to appreciate more s\stematic and 
technical works on the subject. At the end ol each 
chapter, indeed, he refers to some of the more important 
literature, besides mentioning the chief American 
museums in which illustrative specimens can be seen. 

Among the new nfatter may be specially mentiored 
a discussion of Mr.^ Beebe’s theory of the origin of 
flight in birds, a chapter on fl)'ing reptiles with some 
good illustrations from Seeley’s “ Dragons of the 
Air,”, an account^ of Tyrannosaurus and the giant 
Eocene bird Diatryma, additional figures ol dinosaurs, 
and a photograph of the restoration of the American 
mastoj^on in the Si'xite Afuscum at Albany'. There 
is also a photograph of an engraved bone found in a 
cave near Pifieville, Mis.souri, in 1921, which seems 


to show the rude outline of an elephant, either mam 
moth or mastodon. 

Dr. Lucas writes, of course, primarily for .'Vmericar 
readers, and it is natural that he should place Americai 
discoveries in the front rank ; but he is wrong ii 
stating that “ the largest single bone of a Dinosaur ’ 
is the thigh bone of Brachiosaurus at Chicago — it i: 
three inches shorter than the humerus of the Africai 
Gigan‘tosauru.s at Berlin. The rivalry between tin 
American palxontologists and their colleagues in tlr 
Old World is one of friendly emulation, which has le( 
to great discoveries in more than one hemisphere. 

A. S. W. 

Our Bookshelf. 

Methods and Experiments in Mental Tests. By ('. A 
Richardson. Pp. 94. (London, f'ahutta, am 
Sydney: G.(l. llarrapand ('o., Ltd., 1922.) 3s. (W. net 
It is difficult to perceive for what t)pe ot audienc 
Mr. Richardson’s book is intended. H i1 is meant lo 
readeis who have no knowledge of any ol the literatur 
on the subject, then it is siirel) out of place to introduc 
the .subject by a rather pcrlimclory discussion of th 
criticisms made against the use of tests 11, on th 
other hand, it is meant lor readers already (oiiversan 
wuth .some of the work done, then mm h ol the de 
russion is useless. The same* remark applies to th 
statistual ai count. 

The details of the experimental testing ol groups t 
children are vert interesting, but would ha\e bee 
more suitable for an artiile in a psycliologu al journ. 
than for a book. 

Th( (h^ani\ation and Admnusiratiou of Physual Educe 
turn. By Prof. Jesse Feiring \\ illiams. Pp. xiii 
32 V (New' York • The Mairnillari t'ompany 
London : Alacmillan and ('o., Ltd., 1922.) 9?. net 

1 >R. Williams urges the necessity for jihysual edm t 
tion to be placed on a sdcntifii loundation, and gitt 
smh a basis wulh a wealth of detail wlmh is rarel 
as.sotiated with the subjei 1 . Indeed, it is earned to a 
extent wdnch, m Great Britain, is uiinei’es.sary. Tli 
chajiter on health and eriiciency is the least si ientific 
little reliance can be jilaied on tests involving sue 
factors as height and w'eight charts, and the ratio of tl 
girth of the arm to that of the I'hest. The generi 
purpose ol the book is good, and it should provide 
stimulus to interest in ph)sical education. 

Character and the Unconscious : A Critical Exposttu 
of the Psychology of Freud and oj Jung. By J . 1 
van der Hoop. Authorised Tran.slation by Elizabet 
Trevelyan. (International Jabrary of Psycholog; 
Philo.sophy, and Scientific Method.) Pp. viii + 22, 
(London : Kegan Paul and Co., Ltd . ; New York 
Harcourt, Brace and Co., Inc., 1923.) loy. bd. net 
This is a general and rather superficial account of tl 
theories of Freud and Jung. The author tells us it 
the result of nine years’ intensive study of the practii 
and theory of psycho-analysis, which seems to mea 
that he has been a practitioner during that perioi 
The translation is welltdone. 
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^letters to the Editor. 

\Tke Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected ?nanuscripts intended for 
this or any other part of Natitre. No tiotice is 
taken of anonymous communiiations.] 

Positive Ray Analysis of Copper. 

The chief clifhculty in analysing an elomenl with 
a high melting-point by means of jiositive ra^ps lies 
m the construction of a suitable furnace for evaporat- 
ing the metal. T have recently sucet'cded in obtaining 
rays of copper by using a molvbdennm furnace, 
heatcfl with a coil of molybdenum wire embeddeil 
in alutidiim cement Three isotopes w^ere observed 
separated by two units in atomic weight. The rela- 
tive intensities were about i’4 : r : i, the lightest being 
the strongest. Kays of rubidium were also obtameil, 
probably from the cement, and showed two isotopes, 
as found by Aston with his method of analysis The 
relative intensities gave a mean atomic weight of 
85*5 1, in good agreement with the chemical atomic 
weight 85- 15. 'J o obtain agreement wuth the chemical 
atomic w'eight of copper it is necessary to 

supjiose the isotopes to be (u, O.j, and 00, since this 
gives a mean atomic weight c^f 03-70, which is as 
close as w^ould be cxpcctc'd. A cJirect comji.irison 
w'lth rubidium is desirable, but further experiments 
will be necessary before' the com])arison can bo 
regarded as conclusive, since the rubidium rays 
probably start at tlie surface of thelement and may 
fall through a dillereut jiotential from the copper 
rays. ;\ few comparisons suggested the even atomic 
wx'ights, so that wi- may jirovisionally tal.c the 
isotope's ol co})[)er as of atomic weights (j>, O4, and 00. 
7'his seems to mark tlu' first exception to tile rule 
obserxed by Hr Aston to liold tor chlorine, potassium, 
bromine, rubidium, and antimony, that elc'inents 
with odd atomic numbeis have isotopes yvith mid 
atomic weights, and may be loimected with the fact 
that copper oct.upies a place in thi' si'ries of elements 
where tlu' atomic w-eights begin to increase lapidly 
with atomic number. A. J. DivMPSI j:t<. 

Jtyerson I^aboratory, ('hicago, 

June 9. 


Expansion of the Wings of Lepidoptera after 
Emergence from the Chrysalis. 

A'o one who has watched a butterlly or moth 
emerging from the chrysalis can fail to have been 
impressed by the rapid expansion of the wnngs Tins 
expansion is not real growth, 
but nu;n'ly the opening out ot 
the contents of a caretully 
packed parcel, and the general 
character of the changes which 
occur in the yirocess is well 
known. 

The true growth of the wings 
takes yilace and is completed in 
membranous sacs just within 
the w'alls of the chr>’^salis, and 
the form of the wings can be 
distinguished from the outside. 
The position of the wings during 
their develoiiment is such that 
the upper surface of the fore 
wing is next to the wall of the chrysalis, and within 
a day or two from the tune of hatching the colours 
* and markings can in many cases be recognised. 

Each wing consists of tw^i separate membranes, 

NO. 2801, vbL. II2I 



biG I Pup.1l ,\iul fxtcrided 
wings 01 V jo 
between incli) 

The pupal Wing*, were 
removed from tiw ebrv- 
sails just before enierj'. 


■ , 

united with the nervures, on which the scales are 
mounted, the stems of the scales enfermg sQckets in 
the membranes placed in fairly symmetrical rows, 
though the irregular shape of the spaces between the 
nervures prevents the symmetry being exact. * 

The point to which the pre.sent note is intended to 
diiect attention is the numerical relation between ^the 



l‘H 2 Sctlunidf piip.il l'i(, j Sis tiun of pnp.1l 
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show Ixiih ihe fore .uni liind wnms 


si/e of the pupal and expanded wings, and the reason 
for the eonslancy of this relation. In all the lepi- 
doplerous wings which I liave exanuriod the pupal 
wmig has very nearlv one-third of the dimensions of 
the wung ol the perfect m.sect (Mg. i). 

If the fully de\'elo]H'd wing is removed from the 
chrysalis and sectioned, the reason for the one-to- 
three ratio is imnu'diatcly evident so far as ri'gards 
-extension parallel to 
the nerxiires, but the hv 

“ aei oidioii ” folding 
wheiebv the scale- 
bearing membranes 
expand in a direction 
at right angles to the 
netvures is rather 
more comjik'X 

'I'lie section parallel 
to the nervures is 
shown in big. 2 and diagram maticallv m Fig, 0. Here 
tlie w'lng membrane is seen folded so that the distance 
from fold to fold is the same as the depth ol the fold, 
and tlieri'fore the extendeil is three times that 
of the fojtletl dimension To realise the cliaracter 
of folding in the other principal diieclion, imagine a 
senes of camera bellows fully extended A^A^, etc., 
to be placed .side by side, Jig. o, so that the sides CiCjj, 
('at';,, etc , will remain in contact when the bellows are 
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contracted Then remove the lower sides etc., 

and join the free edges of ('|C>, O^Cg, etc It is clear 
that the surface thus formed is developable, and that 
if, to start with, the bellows are compressed to one- 
third of their extended length the developed surface 
will in all directions have three tAies the dimension 
which it has when folded. 

'fhe section of the membrane cut in tliis direction 
presents a much more complex mipearance (see bigs, 
3 and 7) than that parallel to nci*vures. • 

The compression to one - third of • the extended 
dimension in the transverse direction appears to be 
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due to the space occupied by the “ accordion ” folds, 
and a diagramrrfatic sketch of the folded membrane 
seen in plan with the scales removed is given in Fig. 8. 



h 


8. — (rt) l’iinl's-< >c vifV\ of t.'tnllio.trd model shnwinR tiu siirf.ice 

and side of the folds iiailly extended (/-) ])c\elri|>cd suif.iLc of raid 
shiiwint; the lines of foldini; 
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The positions in which the sockets for holding the 
stems of the scales occur are shown at d in h'lgs. 0, 7, 8. 
In the pupal wing the scales an; closely packed like 
the pile of a carpet, but after expansion lie close, and 
nearly parallel to the ex- 
A| A2 As A 4 tended wing membrane, 
see logs 4 and 5. 

The mechanical means 
whereby the extension is 
effected is, I believe, of 
much the same nature as 
jmmpmg up a pneumatic 
tyre, fluid being iipected 
into the nervures by the muscular action of the body ; 
but this is a point requiring further observation. 
So far as I know, it is only in the Lepidoptera that the 
3 to 1 expansion occurs, but it seems probable that 
the same form f)f stiffening by injection acts m all 
wings supplied with nervures. 

A. Mai.uock 

April 30. 
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The Formation of New Egg Cells during 
Sexual Maturity. 

It is generally Ix lievod among mammalian embryo- 
logists that during the life of the individual there is 
no increase in the number of primary oocytes beyond 
those originally laul down when the ovary was 
formed. This idea has grown from two sources of 
evidence — one, from the Weismannian doctrine of 
the germ-plasm ; the other, from the fact that it is 
difficult to find any evidence for post-natal formation 
of new oocytes by metamorphosis of any non- 
germinal ovarian ceil. 

The problem of the origin of sex-cells in general 
introduces two cjuestioiis about which much dis- 
cussion has taken place I'he first of these {pic.stions 
is how the first germ cells arise ; the second, whether 
somatic cells can ‘change into egg cells. Many, 
accepting fully the work of Beard, that doyen of 
embryologists, and of Woods, who showed that the 
germ cells of certain Vertebrata originate as large 
pale cells of the yolk-sac endoderm. at the same time 
consider that the view that no somatic cell can 
metamorphose into a germ-cell needs more evidence 
than the description of gorm-cell migration. Apart 
from tliis importantStpiestion, some zoologists believe 
that no accession ot new egg cells takes place during 
the post-iiatal‘life of any craniate vertebrate, but the 

mQ/^t xrrkT T f oT 


evidence produced by Bouin, Braun, I.^wig, and th< 
writer would seem to be conclusive f<^fish, amphi- 
bians, and reptiles. 

The attached photo-micrograph (Fig. 1) of th( 
adult frog ovary shows a large ovarian tag containing 
germ cells in all stages, and it is indisputable that ir 
vertebrates below the mammals seasonal accessions 
of new germ cells .take place. 

So far as the mammals are concerned no observe: 
within recent years has attacked the problem, bu1 
Edgar Allen in the American Journal of Anatomy 
vol. 3,^, No 5, has now published a paper in whict 
he claims that a cyclical proliferation of the germinal 
epithelium gives rise to a new addition of youn^ 
oocytes in the cortex of the adult ovary of Mus a1 
each normal oestrus period. This new paper appears 
to me to contain the results of much careful work, 
and it upholds the views expressed by the Waldeyei 
school of embryologists. 

So far as the mammal is concerned, it may be taken 
tliat since the necessity for large numbers of fresh 
proliferatetl germ cells is usually absent, these do not 
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generally occur in those forms which produce few 
young. Tlie w'riicr, through the kindness of Prof. 
J I^. Hill, has lately examined several ovaries of 
Ornithorhynchus without finding any signs of oogonia 
in the adult ; the material was not extensive enough, 
in the light of Edgar Allen’s work, to pronounce a 
definite verdict, but 1 believe Ornithorhynchus does 
not produce litters of young like the rodent. It is 
worthy of note that Allen’s descriptions of photo- 
micrographs correspond to the descriptions and 
figures already given by the present writer for Rana 
and Bufo Allen's Plate 5 is very striking evidence ; 
he has, moreover, demonstrated completely the 
cyclical mitotic divisions and activity in the germinal 
epithelium of Mus. 

The opponents of the germinal epithelial theory 
will naturally say that Allen’s cells are derivatives of 
the migrated primitive germ cells; but unless some 
obvious difference can be shown to exist between the 
germinal epithelial cells and the forerunners of the 
cells described by Allen, wc are justified in assuming 
that the new egg cells are derived from metamor- 
phosed epithelial cells, and certainly from cells which 
have lost their individuality in the formation of the 
so-called somatic part of the ovary. 

The statement, often made, that only primordial 
germ cells can produce gametes, and that the metamor- 
phosis of epithelial cells into germ cells does not take 
place, needs also the assumption that the potential- 
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ities of the sa'Watic cells are curtailed by some special 
^cytological mechanism, which, be it marked, has not 
hitherto been described by any one in the Vertebrata. 

The nearest approach to such a mechanism is the 
chromatin-diminution process in Miastor, an insect 
in which all but the germ cell iiiicloi are deprived of 
part of their chromatin. Nowadays, however, few 
zoologists wish to repeat the mistake of Weisraann in 
deducing too much from the peculiar cytology of the 
holometabolous Hexapoda, which develop under 
special conditions, J. BrontS Gatenby. 

Trinity College, Dublin, • 

June g. 


Origin of certain Filamentous Forms 
from Eocene Beds. 

A PAPER by Prof. T. D. A. Cockerell has just 
appeared entitled “ The Supposed r'luniage of the 
Eocene Bird Diatryma '' {Amcr. Mas NoviUites, No. 
62, 1923), describing certain filamentous bodies from 
Eocene (Green River) beds of Colorado. 

Prof. Cockerell slates that the specimens “ arc not 
vegetable fibres, nor are they mammalian hairs,” but 
rc.semble the simple feathers of birds like the casso- 
wary, and he refers tliein (with a query) to a new 
species of Diatryma because tins is the only known 
Eocene bird from wliicli tluiy could have come 

Prof. Ckickercll has been good enough to give tlu' 
original of Ins Pig ill to the Geological Department 
of the British ]\lLiseinn (Natural liistory), and an 
exanniialion of this s])ccinien lias failctl to convince 
me that it is not of vegetable origin. Similar strands 
of hlameiits occur in Upper Eocene rocks of Hacring, 
Tyrol, for example, and are derived from decayed 
leaves of palms \Sahal major, Ung.), into undecayecl 
portions of winch they ar(i sometimes seen to pass 
These libres in s])ccimcns from liaering arc absolutely 
indistinguishable from those in the original of Prof. 
Cockerell’s Pig. iB, and, though it is difficult to arrive 
at any detimle conclusion from such fragmentiiry 
material, it seems quite possible iliat the supposed 
feathers may be only fibres from a decayed mono- 
cotyledouous leaf. W. N. Edwards. 

Geological Dept , 

British Museum (Natural History), S.W.7, 

May 26, 


Hafnium and Gcltium. 

Ir i.s with great interest that 1 have read the 
communications of Dr. Coster and Prof. Hevesy in 
Nature on the new clement, hafnium. Under the 
title ” Correlation of Atomic Structure and Spectra ” 
(Journal American Chemical Society, xliv,, p. 328, 
1922) I discussed the properties of the unknown 
elements' from the point of view of Bury's theory of 
atomic structure, and stated ; ” No. 72 possibly is 
Urbain's celtium. But Bury’s arrangement gives 
the electron structure 2. 8, 18. 32. 8. 4 for this clement, 
which is consequently tetravalent, wliile Urbain 
describes celtium as being intermediate in cheihical 
character between Lu and Sc, both trivalent elements, 
A further investigation of the chemical properties 
and the X-ray spectrum of celtium is therefore 
desirable.” This article was received by the editors 
of the Journal, November 22, 1921, and, 1 believe, is 
the first published suggestion that the chemical 
properties of celtium as given by Urbain do not agree 
with theoretical considerations of atomic structure. 

Harold S. King. 

The Chemical Laboratory, Dalhousie University, 
Halifax, Nova Scijtia, May 12. 
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Distribution of Litnnma pereger and L. truacatala. 

Some recent observations on a .subject lately dis- 
cussed in the columns of Nature may be of interest. 

The freshwater snails, Limnaa peregcr aitd L. 
truncatula are widely distributed over this district, 
where Disiomum hepaticum is a serious pest ; the two 
molluscan species occur in almost every body of 
fresh water where the topographical conditions are 
suitable, excepting only such as are seriously pol- 
luted by the effluents from old. lead-workings. The 
hydrogen ion concentration of the fresh waters varies 
generally fro A about Ph%* 4 to Ph 6-9. 

While studying a neighbouring area, a portion of 
the Plynlimmon plateau, about 12 to 15 miles from 
Aberystwyth, l*was struck by the almost complete 
ab.scncc of freshwater molluscan species. Two only 
were found . L. pere^er and Ancylus fluviatilis, the 
latter m a .single locality only, the former in this and 
one other locality. The Jiydrogen ion concentrations 
of the waters in these two localities were Ph 6*4 and 
l*n 0-5 respectively : both are exceptional figuresjEor 
the area, where the Pfi values as a rule range from 5*8 
to 0-2 (Peat bogs abound in the district.) 

Laboratory experiments show that L, pereger 
invariably dies within 2 to 3 hours after being placed 
in water of 1^, value 5 0. (Distilled water which had 
been exposed to tlie air was used for these experi- 
ments ; also tap water, wliu’h lia.s here about the same 
P II value.) A characlerislic reaction is gii en, the first 
phase of which is the nearly complete extension of the 
body beyond the shell, with violent twisting move- 
ments, Eventually the animal dies in retraction, 
with much exudation anrl coagulation of mucus. I 
intend before long to carry out similar experiments 
with L. truntatula. Several other freshwater .species 
.show a similar reaction, the coagulation of the mucus 
being especially noticeabh!. 

Kathleen E. Cari’KNTER, 
Zoological Department, 

University College of Wales, 

Aberystwyth. 


Scientific Names of Greek Derivation. 

In the course of the interesting notice of Stille’s 
” Die Schnimpfimg der Erclc ” in Nai ure of June 2, 
reference is made to ‘‘ What (i, K. Gilbert styled 
‘ epeirogenic ’ (now written ' epirogenetic '),” The 
latter termination is no doubt more correct, but the 
spelling of the second syllabic involves a more debat- 
able question. Some of us arc by no means reconciled 
to the system of the l^atinisation of Greek names, now 
widely followed, especially on the other side of the 
Atlantic. It is a distinct misfortune that Greek 
should reach the nomenclature of science by way of 
a language poorer in both vowel and consonantal 
sounds. 'J'o write ” dinosaur ” for ” deinosaiir ” is 
to obscure the derivation of the word. So long as 
most of our scientific terms are,derived from Greek, 
it is obviously desirable that they should be written 
m English in a form as closely similar as possible to 
the original, so that a student can look them up in a 
lexicon even if he knows but little more of the 
language than the letters. 

1 am glad, however, to see t^at your reviewer, 
when he is at liberty to follow his own predilections, 
prefers to adhere as far as he can to the Greek 



Imperial College of Science and Technology,* 
^5.W.7, June 4. 
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As the reviewer referred t(j, I warmly welcome the 
remarks of Dr' J. W. Evans on the tendency to 
modify Clreek forms, sometimes beyond recognition, 
when they are introduced into scientific terminology. 
1 went to SOUK' trouble in looking up Gilbert’s 
” cpeirogcny,’’ whicli Sir A. Geikie of course spells 
correctly in his “ "I'extbook of Geology." I have 
long clung to " deinosaur," and American authors 
should be<ir in mind that the use of an \ for ci com- 
plicates pronmuiation when the terms are handed on 
to other nations. < 

U'he chief offender, howevpr, was Charles Lycll, who 
knew that he was tlomg wrong wheil he wTote his 
footnote on p. 53 of the third volume of the " lYm- 
ciplcs of Geoiogy " in 1833 He justified his 
" Miocene " ami " IMiocene " by the Use of " encenia " 
and " leosahedron ’’ ; but the result has been the 
absurd American term " t.-enozoic," which, if it means 
anything, should remind us of the emptiness of life. 

The frcipient use of tlie prefix " epi " makes one 
anxious to preserve ‘‘ epeirogeny." I wish that w'e 
could mark the first e with a stroke to keep it long, 
and this remark applies also to " Tethys." liul 111 
the face of “ Ivpirns,’’ and " Pisistratus,” and 
" Phidias" it is diHicult to be logical. May w'c not 
attempt, however, as I )r. Evans suggests, to keep our 
newly inventcfl scientific terminology from degenerat- 
ing like our common speech ^ 

CiUKNVIU.TC A. j. Cojj<. 

On the Significance of “Rings’* on the Shells 
of Gardium and other Molluscs. 

In Nature of E'chniary 3, p i.j6, I referred to 
experiments on determining the rate of giowth of 
a fixed population of marked cockles [Lardium fdiilc). 
In this experiment the box which was fixed in the 
bed of the River Yealm and eontaiiied the cxitkli's 
was visited numthly, and sometimes at intervals of 
only a fortnight, for the purpose of measuring the 
increment in growth since the iirevious visit. This 
method of work resulted m an interesting observation 
on the formation of rings on the shells of the growing 
cockles. It was lonnd that in the 50ung cockles, 
i.e. up to about 16 mins in Icmgth, dark rings wore 
formed monthly 01 fortnightly in a majority of cases, 
on the shells at the size they were when last measured, 
but that no similar fc:)rmation of rings could be 
detected m the laigcr and generally older shc'lls. 
On the other hand, both small and large cockles 
showed distinct rings aftc'r the winter period 

In young cockles, growing m length at the rate 
of one millimetre or more a week, a cessation of 
shell-growth for a few' days as a result of being takem 
out of their habitat and handled is cnougli to jiroduce 
a distinct ring, but older cockles which inc^rease 
in length a very small amount in even a month show-^ 
no external sign of a small period of cessation in 
growth Thus rings on the shells of cockles are 
undoubtedly due to periods of cessation of shell- 
growth, and the length of the period necessary to jiro- 
duce an effect depends directly upon the size of the 
cockle. 

In this connexioh it is interesting to read the 
history of cockles picked up haphazard. Some shells 
I picked up on the sinfting sands of the bar at Padstow 
allowed numerou^ rings close together, and there 
is no dcjubt that those rings can be interpreted as 
periods of cessation of shell-growdh jirobably separated 
by only a few' weeks, and due to the cockles being 
embedded deep in the .shifting .sand after rough 
weatlfcr On the .either hand, cockles picked up in 
protected situations sliow' mostly those rings which 
can be interjiTcted as winter rings, but often also 


near the umbo, tiny rings which may mean the 
occurrence of a disturbance for only a few days 
while the individual was young. Similar winter 
rings have been found by experiment in ('rci)idnla 
and in many cases in Patella, but Patella mav not 
show' wdnter rings in some situations at Plvmouth 
after a mild winter. 

Ill fislies the indications of periods of growth and 
of cessation of growth are very important, and in 
view' of the observations mentioned above it would 
be interesting to know’ whether the otoliths and 
scaled of young fishes, which show distinct rings 
(apparently produced 111 winter and summer), w'ould 
reflect the effects of short periods of an analogous 
disturbance in the same w'ay as the shell of the cockle. 

|. H. Orton. 

Marine Biological Laboratory, Plynioiith, 

June 10. 


A Crystallisation Phenomenon. 

'J'he attached photograph (Ing i, natural size) is of 
interest, as it illustrates a phenomenon which does 
not .ijijiear to have been nrorded 

Eor certain e.xperiments it w’as necessary to purify 
some samples of salicyhc acid, and recrvstallisation 
from hot water wtis resorted to The work was 
carried out m a litre conical flask, and a layer of 
crystals w'as formed af the surface of the solution on 
cooling. Below tins layer manv crystals wttc seen 
to be suspended bv threads, and as the jihotograph 
show's, OTK* thread would grow several crystals at 
different flepths in the luiind 

In a bright light, reflection may occasionally be 



Fig I. 


observed from some threads, but generally they are 
too small to be seen w'lth the naked cw'e. 'Vhey are 
elastic in the sense that, if the vessel is gently swung, 
the crystals oscillate at the end of their threads, which 
sometimes form flexible loops instead of hanging 
vertically. The threads are (jiiitc stable, as the 
suspension remains for months at a time. On one 
occasion the crystal layer was formed on a small 
grid of glass fibres and the solution syphoned out ; 
the crystals were left hanging, but the threads could 
not be distinguished. 

1 am indebted to Mr. Sowerby of this College for 
the photograph. ' C. R. Bailey. 

Chemistry Department, 

University College, T.ondon, W.C.i, 

Jgne 8. 
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Studies from a Wireless Laboratory.^ 


By Prof. W. II. 

''PlIE studies pursued in a wireless laboratory arc 
- 1 - mainly of two kinds : first, those directed to the 
solution of problems that have arisen in the develop- 
ment or use of practical apparatus, ajjd, secondly, those 
with which we are here concerned, aiming at the appli- 
cation of novel principles or novel physical phenomena 
to tlie invention of new methods or apparatus. Little 
will be said of the methf)ds of wireless communication 
as they e.vist to-da\ ; on the contrary, our attention 
will be devoted to some possibilities of wirele.ss tele- 
graph y-jiossiljilitics tested in the laboratory but not 
yet tried on the large scale. In otlier words, no attempt 
will be made to give a rec'ord of technical progress 
accomplished to dale but, rather, to discuss worele.ss 
communication as it may be. 

The new methods to lie first descTibed are based upon 
the phenomena, not yet fully known in detail, which 
oc('ur when one vibrating body is caused to influence 
the vibrations of another, ( '(insider the case of a 
simple pendulum consisting of a weight tied to the 
lower end of a string the ujiper end of which is held in 
the hand, and suppo.se it is of such a length that it 
wmuld vibrate freely to and fro in a period of two 
seconds, when the hand is held still. Then it is easily 



Fir. I.— Dying oscill.itions 


seen that on moving the hand horizontally to and fro 
wath a romplete period of, say, one second, the pendulum 
will follow the hand and likewise vibrate with a period 
of one second. Similarly, when the hand vibrates with 
a period of, say, three seconds the pendulum will again 
follow and take the new period. This experiment is 
very familiar and is known to students of mechanics as 
an example of the subject of “ forced vibration." 

A pendulum forced in this manner may be said to 
vibrate “ in time with " the liand, hut the experiment 
•shows that it is not “ in step with " the hand. It 
would not be correct to say that it is “ in tune with ” 
the hand, since tliis term is reserved — in electrical 
physics at any rate — to indicate tliat the natural period 
of the free and unpropclled pendulum is the same as the 
period of vibration of the hand. We may, however, 
express the state of affairs by saying that the pendulum 
is forced into accord with the hand and that it is tlien 
in the “ accordant state." A simple example of this 
relationship Ijctween two alternating movements is seen 
when a dog, for example, is walking along the road ; 
his hind legs are in time but not in step with his fore 
legs. 

The vibrations of a simple pendulum left free to 
\dbrate with its own period gradually die down as indi- 

‘ Substance of a fli',course delivered at the Royal Institution, Friday, 
April 13. ^ 
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Eccles, F.R.S. 

cated in Fig. r. The vibration is a dying oscillation, 
and in such a case the theory of the forced vibrations is 
easily understood. In a modern wireless laboratory, 
however, we liave to deal with growing and sustained 
\ihrati(jns as in Fig. 2, and in sucli cases the theory of 
the atx'ordant state is rather different. This is to he 
expected - for it is like comparing a living thing to a 
dying one. I^sually tlie Whrations are sustained by the 
aid of the triode valves so well known, and the rates of 
vibration arc very high. In order to lead up to an 
understanding i)i the accordant state at these liigh 
lre(]ucricies it is best to study low fretiuencies first. 

Imr the study of \ iljnitions slow enough to he followed 



Fu. 2 Growing and suslained oscillations. 


by the eye a mnv t \pe of oscillator has been designed 
and ('onstructed and is here exhibited for the first time. 
Fig. 3 is a diagrammatic plan of the apparatus. The 
hori/ontal magnet has a horizontal ebonite rod fixed to 
it at right angles and the whole is suspended from a 
vertical torsion wire passing through the centre of 
gravity. The poles of the magnet confront two hori- 
zontal solcnoidal coils connected in series with each 
other and with a battery and di(^de valve, that is, a 
thermionic valve of the t)'pe invented by Prof. Fleming 
in 1904 and containing only two electrodes, namely, 
a filament and a plate, Sucli a valve possesses the 



Fio 3 — DuKlc-bustained luisioii pendulum (in pl.ui) 


property that the electron current across the vacuum is 
sensitive to outside electrical influences if the electrodes 
have suitable relative positions — an ebonite rod charged 
hy rubbing causes a diminution of the electron current 
when it approaches the diode and ^lows the current to 
increase again when it recedes. The action of this 
diode-sustained pendulum is now easily explained by 
.supposing it swinging, and noticing that the ebonite rod 
as it moves to and from the diode»cau.se.s an alternation 
of magnitude of the currents in and magnetic fields of 
the coils, which is automatically in correct time relation 
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to assist the motion of the magnet. By means of a 
small niirror fixed to the magnet, and a lamp and scale, 
the building up of the motion from a small initial 
amplitude is easily seen. 

With two .sucli pendulums the accordant state can 
be studied by ej e observation. Dr. Winifred Lcyshon 
is engaged upon this task. As arranged for the investi- 
gation one of the pendulums is made the master by 
sending some of its current through an auxiliary winding 
influencing the magn(2t of the other pendulum. The 
frequency of either the inastcy or of the servant pendu- 
lum can be varied by the aid of a mova*L)lc permanent 
bar magnet placed near the oscillating magnet. Then 
it is seen that as one natural period becomes nearly the 



same as the other the master catrhes hold of the 
servant, compels it to abandon its own natural 
])eriod and ti» move in time with the master’s - though 
not necessarily in step. The amount by which the 
servant is out of step depends upon the difference of 
the natural periods and therefore can be regulated. 

These slow viliralions are seen and not heard ; hut it 
is also possible to use s ibrators of acoustic frequency 
and so make the according prucc.ss c\ident to the ear. 
A tuning-fork sustained by a triode is very effective as 
the master oscillator. The circuit is sliown in Fig. 4, 
from whicli it will be seen that when the fork is vibrating 
the indiued electromotive fori e acting upon the grid 
w controls the anode current so as to sustain the motion. 



(See Eccles and Jordan, “ Sustaining the Vibration of 
a Tuning-fork by a Triode Valve,” The Electrician, 
June 20, 1919.) 

On the other haneb electrical oscillation, which is 
independent of moving matter, makes a good servant 
oscillator. Its circuit is shown in Fig, 5. The linkage 
between the two oscillators is effected by passing some 
of the current from the fork coils Ihrougdi an auxiliary 
winding on the ele^rical oscillator. The fork is audible 
when oscillating because it agitates the air ; the elec- 
trical oscillations can he made audible by inducing 
currents in another circuit containing a loud-speaking 
teleplione, and theia frequency can easily be altered 
tlirough a- semitone or more by varying slightly the 
capacity of the condenser shown in Fig! 5. Now, as 


the natural frequency of the electrical oscillator is made 
to approach that of the fork, loud throbbings (called 
“ beats ”) are heard, which become gradually slower 
until at a certain point the master suddenly drags the 
servant into time and the throbbings cea.se. If the 
movement of the condenser is continued the natural 
period of the electric oscillator is carried through 
resonance and then beyond, and finally the servant 
breaks awav from the master and the throbbings indi- 
cating their difference of frequency begin anew. 

Thi.^ experiment is reminisi'ent of that of the two 
air -blown organ pipes discussed by the late Lord 
Rayleigh many years ago {Phil. Mag., 1879, Collected 
Papers, vol. i, p. 409). Rayleigh showed that two 
organ-pipes nearly in unison dragged each other into a 
common frequency if brought into propinquity. 

The preceding experiments have carried us from 
vibrations at 2 per sirond to vibrations at 200 per 
second ; we now pass to the problem of accordance 
when the vibrations are of frequenev 200.000 per 
second, such as are commonly u.sed in wireless tele- 
graphy and telephony. Such high frequencies are 
neitlier seen nor heard, but can be detected by special 
methods. The electiical oscillator used comprises 
a triode and an inductance and I'ajiacity connected 
as in Fig. 5 and chosen of suitable magnitudes. 
The detecting apparatus is an inductanci' coil and 
variable condenser (‘onncctcd to a crystal detei'tor just 
as in many a household crsstal ajjjiaialus used for 
listening to the broaihasting sUlions A galvano- 
meter is connected to the (T}\stal and a spot of light 
moves on the screen wJien the ('ondenser is varied while 
the triode apparatus is in ai tion. .\ maximum deflexion 
is .soon found and then the receiver is in tune with 
the triode oscillator. ,\nother tnodt osi illator is now 
substituted for the first and varied in frc(|iiency until 
in tune with the crvstal rei'eivcr. ( learU l)oth triode 
oscillators are now of approximately the same Ireiiuency. 
Let them both be put into motion simultaneously so as 
to act upon the crystal circuit, and let a pair of auxiliary 
I coils, connected in series, be placed confronting the 
respective triode oscillators in order to establish a 
linLage. The crystal circuit is receiving energy from 
both of the triode oscillators and actuates the galvano- 
meter. The accordant state is then easily found by 
varying one of the oscillators very slowly and watching 
the spot of light. At the moment when the two oscil- 
lators come within a certain frequency difference, they 
suddenly pull into time and the spot ol light gives a 
sudden kick. This phenomena was discovered by 
Dr. J. II. Vincent and described in the Physical Society 
Proceedings (p. 84, F'eb. 1920). One of his curves is 
reproduced in Fig. 6. 

This curv'c illustrates that as the condenser of one 
triode oscillator is increased the galvanometer in the 
crystal circuit shows first an increase and then a very 
sudden decrease of deflexion. The nearly vertical 
parts of the curve are due to the establishment of 
accordance. In a rough way one mav’ explain the 
phenomenon by saying that at the lowest point of the 
curve, where there is a sharp cusp, the two oscillators 
though vibrating in time with each other are oscillating 
oppositely. In fact one oscillator is moving like the 
front legs and the other like the hind legs of the dog 
cited already. The curve or the experiment shows that 
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a very minute variation of the condenser of either 
oscillator makes the deflexion increase enormously. 

* There are several wa}'s of applying this novel pheno- 
menon to wireless telegraphy. Two of these may be 
Illustrated here. Suppose one of the two oscillators to 
be a distant transmitter from which electric waves are 
proceeding,, and that these waves are j)icked up by the 
mtenna at a receiving station. Let the antenna be 
::oupled to a local oscillator in the relationship of 
master, and let a tuned detector circuit be acted upon 
by both the antenna and the local oscillator. •Tlien 
suppose the local oscillator adjusted until it is in the 
iccordant state with the antenna oscillations, and, in 
[act, adjusted until the detector current is at the mini- 
num value corresponding to the cusp of Vincent’s 
:urye (Fig. 6). It then follows that a very minute 
i-^ariation of the frequency of tlie oscillations emitted 
3 y the distant station will give rise to a deflexion of 
the galvanometer. It is suggested that signals could 
36 transmitted by up and down cliangcs m frequenev — 
5uch changes would he far smaller than the changes of 
irequenc}' employed by the accepted methods of the 
Dresent day, and thus the interference between stations j 
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Fig. 6 - Vincent’s cum*. 

ivoukl be minimised. There are many easy way.s of 
jroducing small changes of irequency at the trans- 
nitting station. 

Another and very different method of signalling may 
3e illustrated by this same apparatus, after again 
idjusting the receiving apparatus to the minimum 
leflexion obtained in the accordant state. On trial it 
s found possible to bring the spot of light to any 
lesired point of the scale — that is, to any desired point 
m the vertical portion of the Vincent curve — by appro- 
iriate adjustments of the frequency of the transmitting 
mit. These latter adjustments are for this purpose 
:onveniently effected by the motion of a short cir- 
luited coil of wire near the inductance coil of the 
ransmitting oscillator. Therefore, to every position 
)f the auxiliary movable coil at the transmitter there 
;orresponds a position of the spot of light actuated by 
he receiving apparatus. It might even be possible to 
nark the scales at each place with an alphabet and so 
:ommunicate intelligence without the aid of the Morse 
:ode. . 

The above-described methods of signalling arc based 
>n the discovery of accordance between triode oscil- 
ators. ^\nother distinct series of methods can be 
uggested and illustrated. These methods depend 
m the fact that the combination of two high- 
requency electrical vibrations of slightly differing fre- 
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quencies fields a throbbing amplitude A^hich may be 
made of audible frequency and of an\' desired pitch 
by adjusting the frequency of either of the original 
vibrations. The formation of relatively slow throbbings 
from two quicker o.scillations is shown diagrammatically 
in Fig. 7. The existing modern method of receiving 
continuous waves known as the heterodyne method 
utilises this j)rinciple in the following way : The trans- 
mitting .station emits long and short trains of waves 
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corresponding to Morse dashes and dots and of fre- 
quency, say 200.000 per second. These waves produce 
in the receiving antenna feeble oscillations whi('h are 
combined with locally generated oscillations of about 
the .same strength and of frequency, say, 200,500 per 
second. The result is a compound high - frequency 
current with 500 throbbings in it per .second. These* 
when rectified can be heard in a suitably connected 
telephone. The long and sliort trains of waves from 


o 



—frequency- 

fig. 8.— Diagrammatic reprcMsntatioii of sounds, heard in 
heterodyne recepti on. 

the transmitting station thus give Vise to sounds of long 
and short duration and of const^int pitch. The pitch 
is adjustable by altering tlie local frequency from 
200,500 to other values. 

By altering this frequency from, .say, 199,300 per 
second to 200,000 and tlien to 200, 7#o the .sounds in the 
telephone run through a continuous scale of notes as 
represented in Fig. 8. This starts on the left with a 
note of 700 which falls in pit<’h to ^bout 40 and becomes 
inaudible, passes through resonance, beconjes audible 
again, and ascends a scale in opposite order to the first 



14 


NA TURE 


scale. Thus a note of any desired pitch can easily be 
obtained, but tile intensity varies on account of the 
varying sensibility of tlie car and the apparatus. This 
possibility of variation of pitch makes a number of new . 
methods of wireless signalling feasible. One of the 
easiest rcseml)les a very early kind ol moving needle 
telegraph apparatus called Hriglit’s bells in which the 
needle moved to one side and struck a bell in order to 
indicate a dot and moved to the other side and struck a 
bell of different tone*to indicate a dash. This method 
was faster than the dot arn^dash sounder and appar- 
ently easier to learn. In its proposed wireless form the 
transmitting station would emit ecjual w'ave trains to 
represent dots and dashes, say of 2oq,,2oo frequency to 
represent the dots and 200,500 fre(juen(y to represent 
the dashes. ICach Morse sign is then heard as a little 
melody at a receiving station using a local oscillator of 
200,000 fre((iien(‘) . Besides the advantage mentioned 
above there is a likelihood that these signals would he 
less distorted by atmospheric discharges than are longs 
and shorts ot constant pitch. 

Still another simple method consists in utilising 
three very ( lose high-lrcf)uency oscillations at the trans- 
mitting station, s<i\' 200,200, 200,100 and 2oo,oc;o, and 
making a new code for the alphabet out of permutations 
of these. 'I'hc local os( illalor would have a frequency 
of 200,000, and therefore the sounds heard in the tele- 
])hone would be short tunes. The method would be 
faster than Morse, but might demand that the operators 
should have musical ears. Still another method can be 
imagined in which chords of three notes in.stead of 
arpeggios are used for the letters of the alphabet, but 
this might recjuire an even more musical ear. 

But there is one kind of chord which every one can 
recognise without speeial training, which "even the 
horse can disiTiminatc in tlie sounds of “ whoa ” and 
“ gee.” The vowel sounds are in fact chords, l^itely 
^ Sir Richard Paget has given (Vowel Re.sf)nanee.s, Inter- 
national Phonetic. Assoriation) a list oJ the c'hief tones 
ot'curring in the luiglish vowels. For example, the 
vowel sound in the word “ calm ” contains the tones of 
frecjiiency 1360 and Si o per second. Suppose, therefore, 
a transmitting station is arranged to emit simul- 
taneously electric weaves of frequenc-ies 201,360 and 
200, Kio, and suppo.se these w'uves when received at a 
great distance are c:om billed witli local o.scillations of 
frequenc'v 200,000 ])er second. Then the tones 1360 
and 810 are jicrceixed simultaneously as a chord in the 
operators’ telephones. But this chord by itself is 
.scarcely if at all recognisable as a vowel. Reccjgnition 
is ensured b\ superjiosing a larynx note bv aid of a 
buzzing ('ontaet included in the receiving ('in’uit. Then 
whenever a train of two waves leaves the sending 
station the vowx'l js pronounced bv the receiving 
apparatus. This is easil\' illustrated to an audience by 
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the aid of a loud-speaking telephone. Lecture appar 
atus for producing and detecting the two vowel sound, 
represented by o, p, is shown in Fig. 9. The change of 




I’ll. 0 Heterodyne vowd .ipparatus 

radio frequency nccc.s.sary for passing from one vowel to 
another is provided by the tappings on the inductance 
( oils. In this apparatus the transmi.ssion occurs across 
a short distance ; in |)raetieal telegraphy the trans- 
mitter would be more powerful and would be provided 
willi an aerial and the rec^eiving apparatus would also 
luwe an aerial. 

The apparatus, whicli was built and made to work 
by Messrs. C. F. A. Wagstaffc and Is. S. Smith, twm 
former Finsbury J'echnical ( ollcgc .students, was eon- 
strueled to produc e six vowels, namely, those heard in 
the words eat, all, hate, shoe, cairn, and earth. 'J’hese 
sLx vwels taken in pairs yield thirt\'-six s}'mbols 
which, together with tlie five vowtIs a, e, i, o, u repre- 
senting them.selves, amount altogether to forty-one 
symbols. An alphabet formed in this manner is much 
briefer than the Morse rode ; that is to saj", there are 
fewer efforts of the sending key in making the .same 
message. For example, in the w'ord London there 
arc seventeen efforts w'hen Morse is used l)ut only eight 
when the vowel code is employed. Besides the gain 
in speed there is a possibility of reception through 
atmospheric disturbances being more easily accom- 
pli.shed with the vowel code than with the customary 
dots and dashes of constant pitch, but this can only be 
tested by actual trials. 


Ur of the Chaldees. 

By C. Leonard Woolley. 


TN 1919 T)r. 11 . R. Hall, on Ix-half ot the British 
1 Museum, spent three months excavating at Ur. 
Last summer the British Museum and the University 
Musei^m of Philadeltfiiia decided to send out a joint 
expedition- which should continue for a term of years 
the w'ork begun by Dr. Hall, and clear as much of the 


site as seemed likely to repay the necessarily heavy 
cost of a scientific mission. The first season’s work 
of the joint expedition is now over, and the results 
amply justify the confidence of those who promoted it, 
and give every promise of even greater success in the 
future. 
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Mesopotamian sites are often on a very large scale, 
and though Ur cannot comp|re in this respect with 
Babylon, yet the mounds" of tlic ancient cit}', spreading 
in length for some^, three and a half miles, afford a 
rather bewildering scope to the excavator. At Babylon, 
in the course of t^eir eleven years of work, the Germans 
excavated a number of the most pr.ominent mounds, 
with excellent results; but- there is* 
this drawback to the system, that 
we have in consequence a number 
of important buildings or groups of 
buildings isolated from one another, 
and can deduce from them very 
little regarding the lay-out of the 
town plan. At Ur it will take many 
seasons to obtain anything like a 
plan of the wdiole city, but luc kily 
we are, even thus early in tlie day. 
able to learn a great deal about the 
most important element m the cii\ 

— the “ temenos ” or sacred area 
wherein lay the princ-ipal temples 
and the palace of the king. 

Dr. Hall had dug one section 
of the wall wlinli enclosed this 
temenos. Last season we traced it 
for nearly its wdiole cinaiit and 
cleared four out of the six gates b) 
which it w'as pierced. Inside it 
the great ziggurat or storied tower 
of brick is unmistakable, forming, 
even in its ruined state, a landmark- 
visible for many miles. Dr. Hall 
excavated part of a building which 
we ha\c identified as the sancluary 
of the great temple of the Moon-god 
Nannar (the greater part of it has 
still to be dug). We have completidv 
< 1 eared a smaller temple dedu-ated 
to the Moon-god and his consort ; 
and we Itave been able to fix with 
tolerable certainty the position of 
two other temples and of the royal 
palace. Already, therefore, we 
know not a little about the topo- 
graphy of tlie temenos ; and as by 
means of air-photogra])h.s w'e ha\'e 
been enabled to trace, without 
digging, much of the mam outer 
wall of the city, the problem ol 
where work can most fruitfully be 
done is simplified to an unusual 
extent. 

The temeno.s wall was built, as 
numerous clay dcdication-cones in- 
form us, by Ur-Engur, the king who 
founded the Third Dynasty of Ur about 2300 b.c. It 
is a hollow or compartment-w-all, each wall being over 

9 feet thick with 13-foot chamliers in the interior. 
Built of unbaked mud brick, its face relieved by vertical 
double-rebated grooves, it still stands in places nearly 

10 feel high (Figs, i and 2). But the exi.sl ing brickwork 
is by no means all of the founder’s date. Often in its 
long history it was patched or rebuilt, and m the gateways 
(where of course repairs were most frequently required) 
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we find records of later restorers dating from Ur-Engur’s 
own grandson, Bur-Sin, to Nebucha’drezzar, king of 
Babylon (600 b.c.), and Cyrus of Persia {c. 535 b.c.). 
Soon after Cyrus’s time, perhaps in the middle of the 5th 
century, the temenos wall, with all the temples which 
it enclosed, w-as destroyed by Zoroastrian iconoclasts. 
In one of the gatew'ays, last restored by Nabonidus, 


Cyrus’s predecct>sor, the scorched brickwork and the 
charred lieams of the gate-chamber roof survived as 
a te.stimony to religious intolerance. It w'as just 
inside this gateway that w^e foundPa headless diorite 
statue of Enlemena, king of Lagash and of Ur about 
2900 B.c. ; it is probable that this ancient and already 
mutilated figure was unearthed bj^Nabonidus, who had 
a passion for archaeology, and set up on the -ziggifrat in 
front of the gale. 



. 1 I'.irl ot lilt liuttrrssiil iiui«m will ijf 1 ' -iiiiu-ni.ikh, the ituiplt of Ihi" Moon-R'Kl •mJ hi". 
• t.iisorl Ihc lower put wj-. hiiilt hy liiir .Sin (s,*;,. u c ), the up|>cr p.irt by Kudiir-Maliuji 

(jiii 1 H.r ). tlu Intel lui hritkwiiilc seen uh.>\e i", h^ N.iboiiiiiiis, last knit; of Habylon (<. ssfi n.t ) 
l.\ L*Hirt«-..v of the tiiisieesof the Ihitisli Museum .ind tlu 1 10.-11 d of the University Mnseuin, 
riiiiadtlphi.i. 



Fk. 2 — RcHim III the s.iiictiiary of K-nun-makh, the temple of the Moon-pod and his ronsort, 
showiiiK the old w.alls, the new' floor of bni ks laid h> NchncludjCLrr.ir, the side .ilt.-ir with iis 
ofrcrinti-lable, arid the Rroovt in the floor fur the “‘th.imel screen.’^ Hy tourtesy of the trustees 
of the llritish Museum and the Hoard of the University Museum, I'hiladclphia. 
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The temple of^ the Moon-god and his consort was a 
foundation far older than the temenos wall. When 
Ur-Engiir repaired it, as he did, it had already been 
twice, rebuilt, and the original builder is lost to us in 
the mists of antiquity. That the temple was in use by 
2650 B.c. we know, for we found in it fragments of 
decorative stone vases dedicated by kings of Agade at 
that time — but probably it was venerable enough then 
(Fig. 3). Bur-Sin, the second in descent from Ur-Engur, 


three thousand years. Nebuchadrezzar was the first 
to embark on a radical alteration. The original five- 
roomed sanctuary had been private, the god's own* 
house, hidden away behind priests’ chambers and 
stores and approached only by a winding passage. 
Nebuchadrezzar did away with all the service-rooms in 
front of the door^ substituting for them a wide-open 
court with a smaller upper court whereon stood the 
altar. The alteration clearly points to a change from a 



thoroughly rebuilt the place ; so did Kudur-Mabug 
(about 2000 B.c.) and Kuri-Galzu (four hundred years 
^ later) ; but then, and until another thousand years had 
passed, the form of the temple remained the same : 
like a human body regularly renewing its tissues, the 
old building was still itself though its brick.s changed. 
So careful were the royal builders to keep to the old 
times that, as a rule, each left one or two courses of his 
predecessor’s building in stlu to serve as a guide to the 
new bricklayers, and as a result the low'er parts of the 
walls which survive to-day sandwich into a few feet 
successive periods of history covering two and perhaps 


secret ritual to public or congregational worship such as 
that referred to in the Bible story of the Three ('hildren. 

The number of objects found in the course of the 
excavations was very great, including jewellery of the 
Neo-Babylonian and Persian periods, ivories and 
bronzes, hundreds of inscribed tablets, mostly of the 
time of the Third Dynasty (2300-2000 B.c.), terra- 
cotta reliefs, carved and inscribed stone vases, pottery, 
glass and stone bead.s, etc., etc. A special exhibition 
of these will be arranged at the British Museum as 
soon as possible, and illustrated lectures describing 
the progress of the excavations will also be given. 


Current Topics and Events. 


The present outbreak of small- pox in Gloucester 
is very different from the tragedy of i8(>5-<)6. The 
number of cases in that frightful epidemic was iy8i : 
and the number of fleath.s was 434. On the present 
occasion, the number of cases, up to now, has been 
about one-tenth of {hat number. As in other places, 
so in Gloucester, a very mild type of small-pox has 
appeared; indeed, so mild that, to some people, the 
very nature of sliall-pox seems to have changed. 
Still, the possibility remains that the disease will, 
some day or other, recover its old virulence. Besides, 
it appears that so^e of ‘the Gloucester cases have 
been Serious. Thus, at a meeting of the city council 
on June 27. the Mayor spoke of " some of the fearful 


sights ’* in the wards of the Isolation Hospital, and 
said that he should never forget them : and the 
chairman of the Health Committee spoke of "severe 
and gha.stly " cases in the same hospital. Unhappily, 
so mild were the first cases that they were mistaken 
for chicken-pox. The best authority on the rules 
for avoiding this mistake between small -pox and 
chicken-pox is Dr. Wanklyn : and his writings are 
worth reading. The mildness of the epidemic, the 
controversy over its nature, the frequent concealment 
of cases, and the work of the anti-vaccinationists, 
have brought about a most unfortunate state of 
affairs in Gloucester. The fear is that Gloucester is 
steadily exporting small-pox to neighbouring towns. 
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The first presentation of the Paterno medal was 
,made on July 19 during the meeting of the Inter- 
national Union of Pure and Applied Chemistry in 
Cambridge. The chairman, Sir William Pope, 
explained that subscriptions had recently been 
collected to form a foundation to commemorate the 
many contributions made to chemistry in so many 
of its fields by Prof. Ernanuele Paterno. It had 
been decided that the memorial should take the form 
of a gold medal to be awarded every thrccj years 
for the most noteworthy discovery made in chemistry. 
Prince Ginori Conti, the president of the Italian 
Chemical Society, announced that at a recent meeting 
in Rome the committee appointed had unanimously 
nominated Dr. F. W. .Aston as the recipient of the 
first award for his work in theoretical chemistry in 
connexion witli the mass-spectrograph and isotopes. 
Prof. Paterno then presentofl the medal Dr. Aston 
in replying expressed his sincere thanks for the great 
honour done to Cambridge and to himself by the 
award. He cmpluisised the importance of such 
international prizes us jiromotmg goodwill between 
nation and nation, and expressed the hope that the 
distinguished chemist who made the presentation 
would be spared to assist at many similar occasions 
in the future. Althougli the work for winch the 
award was made wms almost cntirelv physical, he 
reminded the chemists presenl that Ins first published 
researches we*rc in the domain of organic chemistry, 
and that to-day all detimte distinction between 
physics and cheinistrv^ had been .swept away by the 
discovery ol tlu' electrical constitution of matter 
New's of Air. K. Rasmussen's reseanhes in .Aictic 
( anada have been piiblislied m tin- Times in a dispatch 
w ritten m December i (jz - Tlie east < oast of MeMlle 
Peninsula from Repnl.se Bav to Fury and Hecia 
Straits w^as charted, and exten'-i\e studies were made 
ot the httlc-known Ivskimo tribes m that region 
these tribes, the Aiviliks ami Igdluliks, have been 
largely miluenced bv the w lialers who used to visit the 
coast m the latter half of last century. The whalers 
took the Aiviliks into their sei vice as boatmen, finding 
them far superior for tins purjiosc to tlu* 'Eskimo of 
fxreenland. The result was that the kayak fell into 
disuse and there are now no kavaks on this coa.st. 
Hunting sea animals plays a small pait m the lives of 
the.so Eskimo, and the use of modern hunting gear, 
which alone is employed, will die out with tin- dis- 
appearance of the men trained by the whalers. Seal- 
hunting is not W'idel}^ pursued, and consequently 
there is a shortage of blubber. In ivinter the snow 
huts are generally imlirated, and Eskimo have to rely 
on good furs for warmth . Mr. Rasmussen found them 
hardy to an incredible degree. During summer many 
families move inland for trout-fishing and reindeer- 
hunting, but reindeer arc scattered and not numerous. 
Hunting begins in July or August, which is the earliest 
time that the skins are fit for clothing. During the 
present summer Mr. Rasmussen, with one Eskimo 
companion, proposed to travel across Arctic Canada 
to Alaska and over Bering Strait to visit the Eskimo 
in Siberia. Other members of his expedition were to 
study the tribes of Melville l^eijinsula, and cross the 
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interior of Baffin Land to the Hudson Bay Co.'s post 
on Home Bay. The result of all these researches 
promises to elucidate the problem of Eskimo origius. 

On Monday, July 2, the Prince of Wales opened 
the new anatomy', biology, and physics department 
of Guy’s Hospital Medical School. The new building, 
which completes the rebuilding scheme started some 
twentv-seven years ago, con.sists of five floors. It 
provides accommodation for thq teaching of embrvo- 
logy and histology in connexion with anatomy and 
for surgical Research work, while close at hand is 
the new biology department. The transference of 
the physics doyartment to the new building has 
provided increa.sed space for the organic and bio- 
chemical side of the cliemistry department. 

The twenty-fifth anniversary of the graduation, 
honons causa, of Prof. E. A. H. Schreinemakers in 
the University of I.cyden on July 7 is being marked 
by the issue of a special number of the Recueil des 
traoaiix chimiqites des Pays-Bas which will contain 
more than sixty articles m English, French, fierman, 
ami Italian by various colleagues, pupils, and frieiuls, 
in Holland and elsewhere, of Prof. Schreinemakers. 
Copies of this number (price 8.s‘. 6rf.) can be obtained 
from Miss \V. C. de Baal, Leyden (Holland^ Jan 
van (ioyeiikadc 30. 

AccoRDiNi. to the Chemiker Zeitimg, Prof. A. 
Einstein has been elected a member of the order 
Pour le Meritc 

Lord Crawford and Bai.carres has been elected a 
trustee of the British Museum, in succession to Lord 
Rosebery, who has resigned. 

It is stated by the Ottawa correspondent of the 
I'niies that the Canadian Ikirhamenl has iinanimoii.sly 
voted an annuity of 1500/. for Dr. Banting, the 
discoverer of the insulin treatment of diabetes, to* 
enable him to carry on his scientific work. 

The French Association for the Advancement of 
Science is holding its annual meeting at JSordeaux 
on July 30-Augn.st 4. Communications regarding 
the nieeling should be addressed to the secretariat 
ot the Association at 28 rue Serpente, Paris, G*’. 

Prof. F. Gowt.and Hopkins has been aw'arded the 
gold medal ot the Royal Society of Medicine, which 
is given tnenmally to a scientific worker, man]|or 
w'oman, " who has made valuable contributions to 
the science and art of medicine.” 

•At a meeting of the Royal Society of Edinburgh 
held on July 2 the following foreign honorary fellows 
were elected : Prof. E. B. Wilson, profes.sor of zoology, 
Columbia University, New York ; M. M. Boiile, director 
of the Institute of Human Ikilajontology, Pans ; 
Prof. A. F. Hollcnian, professor of organic chemistr}'^ 
at the University of Am.stcrdam ; Dr. A. A. Noyes, 
Instituteof California, Pasadena; l^of.T.W. Richards, 
professor of chemistry', Harvard University, Cam- 
bridge, MiiSb. : Prof. Tullio Levi-Civita, professor of 
mathematics (higher analysis) at the University of 
Rome ; Prof. Henri Bergson, Hbnorary professor of 
the College of France ; and M. Alfred Angot, late 
director of the Central Bureau of Meteorology, Paris, 
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At the annual general meeting of the Kontgen 
Society on June 5, the following ofttcers were elected 
President : Sir Oliver J. Lodge ; Vice-Presidents : Sir 
Ernciit Rutherford, Dr. A. E. Barclay, and ].)r. F. W. 
Aston; Hon, Treasurer : Mr. G. Pearce ; H on , Editor : 
1 )r. G, W. C. Kaye ; Hon. Secretaries . Dr. E. A. Owen, 
Mr. U. J. Reynolds; Coittuil: Mr. C. Andrews, Dr. 
(i. 13 . 13 atton, Lt -(x)l. Kenelm Kdgcurnbc, Mr. N. S. 
I'lnzi, Mr W. Hope-Fowler, Dr F L. Hopwood, 
J>r. J. E. Lynhath, Mr. G. H. Orton, Prof A. W. 
Porter, l^rof. S. Russ, I 3 r. ^R. W. A. iSaltnond, and 
Mr. \V. E, Schall. 


In the report of the council of the British Medical 
Association it is stated that tlie*l 3 ntish Medical 
Association in Australia has instituted a goki medal 
for the piirpost' of perpetuating the appreciation of 
services rendered by members of the British Medical 
Assotiatioii in Australia. The medal has on one side 
the ligure of .Esculapius in relief, and on the obverse 
a wattle wre<ith, with the wording “ The British 
Medical Association in Australia,” ” For Distin- 
guished Service,” with loop and ribbon of royal blue. 
It IS to be jircsented at the congress of the British 
Medical Association m Australasia to be held in 
Melbourne in November, and the* first recipients will 
be Dr JL H. Todd and Dr. W, 'J'. Hayward. 

A siicci'.ssFUL ” commemoration day ” was held 
at Livingstone College on June 13, Sir I.conard Rogers 
being in the chair. Various speakers testified to the 
benefit of the training received at the College, which 
is designed to give to mis.sionancs the elements of 
medical knowledge. The College would be self- 
supporting if a sufficient number of students were 
sent to the College regularly, but at present this is 
not so, and about 500/. is urgently needed. 

The Marlborough College Natural History Society 
has long been promimmt m maintcumng an interest 
in field-studies, and through them m the essential 
beauty of the earth, among those who othen\nse 
might grow up on the old conventional lines of public- 
school education. The report for 1922 (Marlborough : 
the Times Offices, 1923) records the pioceedings of 
a number of sections, including those of a.stronomy 
and archieology ; the latter is carrying out actual 
excavations on the site of Castrum Merlehergae 
(PP- S?*!.*))- Ihe botanical section has added two 
new species to the local list during the year Perhaps 
the most striking signs of activity arc the geological 
excursions taken in Scotland, duimg which the 
members were very kindly guided by Mr. G. W. 
Tyrrell, lecturer m the University of (dasgow, over 
ground dealt with^ in his own researches. Mr. 
A. G Lowndes (p. 57) gives a lucid account of the 
conditions under which the pitchstoncs of the dykes 
in the Isle of Arran were formed, and this is accom- 
panied by a ])late of thin sections as seen under the 
microscope. The other photographic illustrations, 
including birds’ nests m their natural surroundings, 
iidd much to a stimulating production. We arc sure 
that members of this firml^y established Society carry 
the nn^miories of its ield-days to tlieir more ambitious 
journeys 611 safari in Kenya, or in dug-outs on 
Malayan seas.' 
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The Universitj’' ( 5 f Chicagb Press, Chicago, Illinois, 
has just issued t:hird edition of its^ very useful 
illustrated catalogue of astfonoinical photographs. 
The photographs have lieen reproduced mainly from 
negatives taken at the A^erkes Observatory, and have 
been issued for the coin eniencc of the general public, 
the man of science, the student, and the lecturer. 
They comprise lantern slides, transparencies, and 
jirints, issuetl at uniform prices , but, at an extra 
cost, |.hey may be obtained modified m size or other 
rpialities, to meet individual needs. Card descriptions 
of the lantern slides also are ]niblished. The photo- 
graphs appear to cover t he whole range of observational 
astronomy, and include, in addition, a number of 
views of astronomical instruments and portraits of 
famous astronomers of the past and present. There 
are, finally, a few stereograms, chiefly of the moon, 
planets, and comets A large* number of the photo- 
graphs were taken by the late ITof. Bqrnard, among 
which his well-known and beautiful pictures of the 
Milky Way and of dark markings in the sky are 
particularly welcome. Of great value to teachers 
ami lecturers arc the photographs of stellar spectra, 
with terrestrial comparison spectra, illustrating the 
Doppler di.s])laccments due to relative motion of 
the star and the <;artli m the line of sight Reproduc- 
tions of two of these jihotograjihs are given in the 
cTitalogue ; they .show the ellect with unusual 
clearness and beauty. It would have been a great 
boon to teachers of astrophysics if the publishers 
had found it possible to indude a complete senes of 
typical spectra, m the Msible region, of the various 
Harvard types. Only the violet and ultra-violet 
regions are now accessible. The catalogue should 
prpve extremely useful to all who are interested in 
any w^ay m the observation of the heavens. 

The Manila Weather Bureau sets a praiseworthy 
example to many larger institutions m the comparative 
promptness — judged by post-War standanls — with 
which it issues its volume of magnetic observations 
for the calendar year 1919. Until 1904 the observa- 
tory was at Manila, whence it had to be removed, on 
account of electric tramway disturbances, to Antipolo, 
twelve miles distant from the city. It started its 
new career in 191 1, and its annual reports have since 
then been modelled on the pattern adopted by the 
U.S. Coast and Geodetic Survey. Hourly values 
of declination and horizontal and vertical magnetic 
force are given, togetlier with the daily mean, 
maximum, minimum, and range for each element. 
Mean diurnal inequalities are given for each month 
and for the five quietest and five most disturbed 
days per month. These inequalities are also sum- 
marised in separate tables : the inclusion of a table 
of daily variation of the total force might perhaps be 
dispensed with. 

A USEFUL pamphlet published by the United 
States Coast and Geodetic Survey (Special Publication 
No. 03 , price 30 cents) deals with ^Reconnaissance 
and Signal Building. The author, Mr. J. S. Bilby, 
wTites from experience of actual cases arising in the 
routine of field work.^and dwells on the practical 
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difficulties that are encountered in a }»reliminary 
^reconnaissance lor precise tnangulation. * The first 
part of the publication discusses the character and 
strength of trihngulation figures, selection of sites, 
and intervisibility of stations. The second part 
deals with signal building, and includes practical 
directions, with detailed plans aiad specifications. 
The section on hydrographic signals is specially 
interesting. Signals of sonic kind or other, either 
ashore or afloat, are frequently necessary the 
location of soundings oft a low flat coast. Full 
plans and illustrations and a note of the amount 
of material rc(|uired are given. 

The third number of volume i. of the Japanese 
Journal of Botany has just been issued by the National 
Research Council of Japan. In addition to botanical 
papers, it contains reviews of the currc*nt Japanese 
botanical literature, much of which is published only 
111 Japanese and has hitherto been unavailable to 
workers in other countries This is therefore a 
valuable feature of the Journal, and should be of much. 


service in making more widely kiiovVii the work of 
Japanese botanists. The present number contains 
papers in English and German, chiefly on genetical 
subjects, asM^ell as abstracts of the principal botanical 
papers which have appeared in Japan during the 
period April-September 1022, 

M. Marcellin Boule, the eminent French anthropo- 
logist, in the Huxley Memorial Lecture for 1922, 
published in the Journal of the Royal Anthropological 
Institute (v^. 111., 19I2), describes the services 

rendered to the study of man by the late Prince 
Albert I, of Monaco. The Prince, impressed by the 
importance of the remarkable cave records in southern 
France, devoted much attention to the develop- 
ment of the.se discoveries, of which M. M. Boule gives 
an interesting account. One important result of his 
work was the establishment of the Institute at 
Monaco, where the treasures recovered from the caves 
find a suitable home, and where the study of them 
can be conducted. 


Our Astronomical Column. 


H'AkKEST’s Comet — This interesting periodic 
comet IS due at penlielioti in two months, and its 
iletcctioii in July may be hoped for. as it is well 
yilaced in the evening sky Mr i*'. R Crqqis has 
calculated the perturbations Iiv Jiqutei an<l gives the 
following elements and eyihemens (tor midnight) in 
B A. A. Journal for May 

T 1923 Sept 14-12 (i M.T, 
w -174'' 7' 1.5" I e - o'()if)0 
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The comet is 

nearest to the earth at the end of Jii 


and brightest m mid-AugusL. The moon will cause 
ditliculty ill the latter part of July. The positions 
given above he in the southern part of Hercules, and 
are nearly due south at the end of twilight. 

There is no further conhrmation of the announce- 
ment of the discovery of a comet by Abbot at Athens. 

The Coming of the Perseids.— -Mr. \Y. F. Denning 
writes : " Early meteors from the great August shower 
are occasionally visible at tlic beginning of July. 
The,v should be carefully observed, as it is desirable 
to ascertain the opening date of the display. A few 
meteors, if observed at two stations, might .satis- 
factorily settle the question, though, at its first on- 
coming, the shower is but slightly manifested. This 
year there will be no moonlight to interfere with 
the maximuni on about August ii or 12, and with 
clear weather the event should be witne.ssefl under 
good conditions. There is no reason for expecting 
that the ensuing return will be one of very nch 
character, but the Perseids form an annual spectacle 
of meteoric activity not ecy nailed by any other 
system. A maximum of special intensity w'as 
witnessed on the morning of August 12, 1021, when 
the hourly number of meteors visible to an observer 
was 250. There is evidence show that the shower 

NO. 2801 , VOL. I 12 ] 


pre.sen Is itself most richly at intervals of 11-75 years, 
but more observations arc required. Its duration 
continues over the two summer months of July and 
August 

“ The Perseid shower will be supplemented by 
other radiants, the following being among the more 
prominent ones visible at or from about the middle 
of Jul>' and, in certain cases, for some time after- 
wards . — 


16^+31" 
22 +21 
^5 I 43 
4-2 f 22 


47 " h 44 " 
270 -I 47 
292 -f-53 
2iSi 4 44 


303" - 10° 

303 1-24 

312 t-62 

315 1-48 


334° + 73° 
335 +58 
339 -12 
343 +12 


There are certainly more than 100 diifercnt systems* 
m play, but tlie great majority of them are feeble and 
apparently the relics of nearly exhausted streams 
w'hich possibly formed rich displays in ancient times." 


PERT11KBATION.S OF THE Minor Planets,- -Prof. 
A O. Leuschner has published a useful report on 
this subject as a Bulletin of the Research Council 
of the National Academy of Sciences, Washington. 
It deals witli tw^enty-three interesting planets, iticliid- 
mg the four bright ones, ICros, Andromache, and the 
six Trojan jilancts. Tables are given of all orbits 
published, with a statement of the method by which 
they were derived. 

It IS obvious that the vast host of minor planets 
can only be observed efficiently if 1 here is a methodical 
division of labour. Arrangements for this had been 
made before the War, which tl^rcw tliem into con- 
fu.sion, and it is welcome news that Prof. Leuschner's 
Bureau is again making arrangements for this 
purjiose. At present planets that arc better known 
are frequently observed to an unnecessary extent, 
while others are neglected. Marseilles Observatory 
has publisheil numerous orbits and ephemerides of 
late yeatrs, but it has not been in touch with all the 
countries ivhere observations were being made. 
One point emphasised in the report is the importance 
of giving clear informaticm in all published orbits 
of the materials that were useii m obtaining •them, 
and the perturbations that were applied. Several 
cases are quoted in which this information is lacking. 
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Research Items. 


An Egyptian Statue of Menkaura in London. 

Ancient Egypt, 1923, part i.. Prof. Flinders 
Petrie flescribes a remarkable figure in white alabaster, 
acquired some time ago for Ihiiversity College, 
London. It .shows a further rlevclopment of the 
great Kliofra statue. There tJie king's head is 
shielded by the falcon's wings which are spread out 
behind tlic head-dre.ss ; here the* king is himself the 
falcon god, entirely human in front view, entirely 
bird -like at the back. 7 'hedowcr part^jis incomplete, 
but the figure was probably seated. The resemblance 
to the bourgeois figure of Menkaura is obvious at 
first sight ; and the development of the protecting 
falcon would accord witJi this representing the 
successor of Khofra. It can scarcely be questioned 
that it came from one of the two temples of Menkaura. 

Excavations in Ui'per Stx\d, India. — A dispatch 
from the Horn bay correspondent of the J 'tnies, pub- 
lished in the issue of June 25, summarises a report 
of excavations in Tapper Sind carried out by Mr. 
R. D. Ilanerji, of the Indian Archaeological Survey, 
on the rums of an ancient city now known as Mohenji- 
daro or Mohenjodhari, six miles from Dokri on the 
North-Western Railway The highest mound in 
these ruins, which cover more than two hundred 
acres, was selected for excavation. It ]>roved to be a 
liuddhist shrine on an artificial platform situateil on 
an island m the old bed of the Indus This platform 
was protected from the effects of high floods by 
retaining walls some 40-50 feet high. 'I'wo more 
inounds excavated produced remains of shrines dating 
from the second century a.d. during the reign of 
the great Kiishaii Emperor Vasudeva 1 ., a.d. 158— 
177. A stratum below the shrine contained what 
were apparently the remains of an older shnne which 
had been burnt, possibly by Scythian invaders. 
I here arc two most interesting features m these 
investigations. The first is the discovery of a number 
of coins representing the earliest copper currency 
of North-Western India, and differing from any dis- 
covered hitherto in India in being dye-struck and 
not punch-marked. These coins also afford the 
oldest representation of the Fire- Altar of the ancient 
Persian religion on Asiatic coins, and furnish evidence 
that this religion and Buddhism flourished side by 
side. The second point of particular interest is the 
discovery in one group of coins of inscriptions in 
unknown characters, as yet undecipherod, which it 
is maintained are hieroglyphs or ideograms dufering 
from Egyptian hieroglyphs. This is claimed to be 
the only recorded discovery of a new type of hiero- 
glyph in Asia; but Sir J, Marshall, Director-General 
of Archaeology m India, has since pointed out that 
these pictographs are similar in character to those 
from Harappa in the Punjab. 

Discovery of a Midden and Fire-hearth at 
Chark, NEAR Gosport. — In the June issue of Man, 
Lieut. -Colonel J. f 5 . Cooke describes the result of 
excavations on Cdiark Common, about one mile from 
the shores of Spithcad. They included a midden 
and camp fireplaces which were coeval. The 
midden is unique of its kind, though it is not as large 
as some of the great shell-heaps on the Continent, 
but it is the only example of a midden in Britain 
in which the contents are unmixed with relics of 
later cultures. Its principal features are the character 
of the deposits in which it is embedded, the many 
specins of shells it *fcontains, the well-marked types 
of implcnients found in it and around the adjacent 
fire-hearths, and the total absence of any fragments 


of pottery or metal. It is attributed to the Roben- 
hausen period of the Stone Age. which immediately 
preceded the Bronze Age. 

Fossil Crabs from Haiti.— Some Brachyuran 
Crustacea from tlie Pleistocene and Miocene deposits 
of Haiti form the subject of a short paper by Miss 
Mary J. Rathbun (Proc. U.S. Nat. Mus., vol. Ixiii. 
art. 9). One genus, Mithrax, which is widely dis- 
tributed throughout the West Indies, had not before 
been found fossil, but is now recorded from the 
Pleistocene. 

Meso/oic Insects of ^Jueensland. — Fossil 
remains of insects are not usually found associated 
in great abundance at any one spot, so that the 
discovery of a six-inch seam full of such remains, 
and that from so low a geological horizon as the 
Trias, is a noteworthy occurrence. The layer in 
(picstion was disclosed at Denmark Hill, Ipswich, 
some few miles west of Brisbane, Queensland, and 
the description of its insect contents has been under- 
taken by Dr. R J. Tillyard and Mr. B. Dunstan. The 
first part, just issued, is by ]\lr Dunstan (Queensland 
Geol Snrv. Publication, No. 273), and deals with 
introductorv matter and the Coleoptera of the 
ileposit. ,\fter describing the .section from both the 
physical -geographical and the geological aspect, the 
author is tempted to speculate on the cause of the 
wholesale destruction of insects here manifest. From 
a stud>' ot the phenomena occurring at the hot 
springs at ICinasleigh, Northern Queensland, where 
the edges of tlie pools are lined" with myriads ot 
wings and elytra, from which the soft parts have 
evidently been removed by the hot bubbling water, 
while insect fragments Iloat about and then disapjiear 
down the stream, Mr. Dunstan infers that similar 
conditions governed the formation of the Triassic 
d^osit. The major portion of the pajier is devoted 
to full and careful descriptions of the fifty-eight 
species, belonging to twenty genera, the bulk of 
wliich are of course new, referable to some eight 
families. The llydrophilida' arc the most numerous. 
One could have wished, however, that the seven 
plates had been executed in a style more consonant 
with the rest of the woric. 

A New Grass. — In the Kew BiiiLelin , No. 5 of 
J923, D. K. Hughes describes and figures an interest- 
ing grass, Sircptolnphus sagittijolms Hughes, which 
has been grown at Kew from fruits received from 
Mr. J. Gossw'eilcr, director of the Botanic Garden, 
Angola. Con.spicuous features of the new genus are 
the sagittate leaf blades, lifted away from the leaf 
sheaths upon slender petioles which are set at a 
sharp angle to the main stem, and the flowering 
panicles, which owe their characteristic appearance 
to the fact that the branchlets are reduced to slightly 
flattened bristles which arc fused at the base into 
cliistc’-’-. 

Earthquakes and Pheasants. — Pheasants, it has 
long been known, are peculiarly sensitive to the 
effects of slight tremors, and in many earthquake 
countries they are supposed to give notice of a 
coming shock. Prof. Sekiya’s attempt, nearly forty 
years ago, to study the behaviour of pheasants before 
and during earthquakes was unsuccessful, probably 
because the birds were not under natural conditions. 
Recently, Prof. Omori (Bull. Imp. Earthq. Inves. 
Com. ot Japan, vol. ii, 1923, pp. 1-5) has been able 
to observe those living in a neighbouring park, 
usually within a dist^ce of a hundred yards, and 
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during the quiet hours of the night. In three years 
he recorded 22 cases of the disturbance of pheasants. 
On seven occasions the birds crowed before the tremor 
w'as felt, on five at the same time, and on five after- 
wards. In four cases they crowed while no tremor 
was felt, though slight movements were recorded by 
the seismographs ; and in only one case did an 
earthquake occur without the ac9oinpaniment of 
pheasant-crowing. Thus, in half the cases observed, 
the movement was noticed by pheasants more readily 
than by a trained observer under good conditions. 

North Sea Fisheries in 1920-22. — There* was 
something unusual in the physical conditions of the 
North Sea in 1920-22. A much greater influx of 
Atlantic water occurred, and the pelagic fauna 
showed marked deviations from its normal character. 
The pelagic tunicate, Salpa, appeared in great 
numbers, and there were swarms of medusae in regions 
where they had not usually been seen in quantity. 
The herring fishery of 1921 was very poor, both as 
regards the catches made and the quality of the 
fish. The latter were ill-nourished, and this may be 
regarded as an indirect effect of the changed physical 
conditions. Several papers that have appeared 
recently provide data for a treatment of this remark- 
able hycfrographic occurrence. Rapports et Procks- 
Verhaux, vol. xxix., published in May by the Inter- 
national Council for Fishery Investigations, gives 
the first report of a committee formed to investigate 
the Atlantic slope W, and S.W. from the Bntish 
l.sles, and hydrographic and planktonic results for 
the year 1921 arc recorded. Puhheahons de Cir- 
amslance, Nos 78, 79, and 80, also published by the 
Council (in April), contain jiapers by A. C. Hardy, 
J. N. Carruthers, and J. Ji, Lumby, dealing with 
the jilankton, the non-tidal movements of North Sea 
water, and the salinity and temperature of the 
southern North Sea and English Channel during 
1921. The results are intere.sting and of importance 
for a consideration of the causes of the unusual 
conditions of the North Sea mentioned above. Tlmt 
inadequate food-supply does not completclv explain 
the failure of the herring fishery of 1921 is apparent 
from results obtained by Mr. B. Storrow {Report 
of the Dove Marine Laboratory, Cullercoats, 
Northumberland, for 1922). There was an actual 
shortage of fish having three winter rings on their 
scales ; this result was obtained from a great number of 
careful measurements made at Cullercoats. There- 
fore, whatever happened to make the fishery a failure 
happened about 1917 as well as in 1921. the failure 
characterised the North Sea fishery but not that of 
the Firth of Clyde, and there the 1917 year class of 
fish was well represented. 

Constitution of Doi.omitk —Dolomite has always 
been regarded by mineralogists as a definite com- 
pound, CaCOe.MgCOa, the reason for this conclusion 
being apparently the very constant composition of 
different speciniens of the mineral from various 
parts of the world. The suggestion has recently 
been made by Spangenberg that the mineral is a 
solid solution of calcite and magnesite, the limits of 
miscibility being placed between the proportions 
CaC08,2MgC0, and 2CaC08,MgC0a. The sulistances 
prepared by him, however, have not the properties 
of dolomite. The matter has recently been investi- 
gated by Mr, A. E. Mitchell, at the suggestion of 
Prof. Donnan, and the results of some preliminary 
experiments are given in the May i.ssue of the Journal 
of the Chemical Society. The dissociation pressure 
curves of calcite, magnesite, and dolomite have been 
determined from 700° to 1200°. In the case of 
calcite it is shown that the equation of Nernst is 

NO. 2801 » V 0 t, 1 1 2] 


in good agreement with the results, the more com- 
plicated equation of Johnson being not only un- 
necessary but inaccurate. The curve for dolomite 
lies about half way between those of calcite and 
magnesite. Some measurements of the specific heats 
were made, in order to apply the Nernst equation, 
and an attempt to measure the heat of formation 
of dolomite gave the small value of 4 5 2 kg, cal. per 
mol. It IS cxincluded that the dissociation of dolomite 
occurs according to the equation CaCOs.MgC'Os 
=CaO,MgO -f 2CO«. The experiments have not, 
however, been carried far enough to enable a decision 
to be made an to whether dolomite is a compound 
or a solid solution. 

Moisture in Freshly Felled Timber. — In the 
Notes of the Royal Botanic Garden, Edinburgh, 
for January 1923. Prof. W. G. Craib has a third 
paper upon the “ Regional Spread of Moisture in the 
Wood of Trees.” As described in the earlier papers, 
specially selected trees are carefully felled and 
sections of timber taken lor investigation, moisture 
determinations being separately carried out for 
blocks at different depths right across the section ; 
this process is repeated at different levels and the 
results expressed graphically. This interesting line 
of research not only provides data of groat practical 
interest to the forester, but also contributes to our 
knowledge of the ascent of sap in trees. Prof. 
Craib has previously shown that in winter there 
appears to be considerable storage of sap in the 
heart -wood of Acer Pscudoplatanus, the sap moving 
outwards later until it is mainly in the outer ring 
of young wootl as the transpiration current becomes 
active in the summer. The present paper demon- 
strates a somewhat similar but .slower change of sap 
distribution in the wood of the holly, while in resinous 
conifers no storage of sap in tlie heart-wood takes 
place, probably because the resin hinders radial 
migration of the sap. In the non -resinous yew tree 
there is again a storage of sap in the heart-wood. A 
very interesting plate shows the distribution of sap 
in a tree of Popiilus trichocarpa, felled on a windy 
clay. In the sapwood on the sicle towards the wind 
there is the usual high percentage of moisture, but 
on the side away from the wind it has fallen very 
low. Prof. Craib’s further papers will be awaited 
with interest, and there will be general congratula- 
tions from his colleagues that this paper seems to 
show' him well on the way to a full renewal of the 
scientific activities so severely interfered with by his 
accident at the time that the British Association 
met in Edinburgh. 

Ewing's New Ferromagnetic Model. — In our 
is.suc for March 9, 1922, p. 321, we gave an account of 
the new model of an atom of a ferromagnetic material 
proposed by Sir Alfred Ewing as an improvement on 
that brought forward by him in 1 890, A portion only of 
the atom was taken as capable of alignment with the 
external field, and the controlhiig force on this part 
was considered to be due in the main to llie fixed 

ortion of the atom In the February issue of the 

cience Reports of the University of Sendai, l*rofs. 
Honda and Okubo examine the new theory, and show 
that it is not in agreement with the discontinuous 
changes of magnetic properties which arc found in 
steels during heating anti cooling between 700^ and 
730'' C., nor with those found in pure iron at 910° 
and 1410° C. respectively. They conclude that the 
ciuantitative extensions of the older theory made by 
twm in 1916 and 1917 reproduce? the hysteresis loop 
and the effects of temperature on magnetisation muen 
more accurately than does the new theory. 
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The Pasteur Centenary Celebrations. 


national celebrations which took place 
.throughout France on May 24- June i in 
honour of Louis Pasteur are unique in history, for 
never before has sucli a splendid tribute been paid to 
the memory of a man of science. 

The invitations to attend the celebrations were- 
issued jointly by the rector and council of the Uni- 
versity of I^ans and the rector and council of the 
University of Strastioiirg. The celebrations began 
■ on May 24 in Paris with an ejicning rece^ition tendered 
by the President of the Republic at the Palace of the 
FlystMi, where a large and distingui.shetl company 
consisting of diplomatic and scientific representatives 
from practically all parts of the work‘l were assembled. 

On tlie morning of May 25 Dr. Roux and his 
colleagues at the Institut Pasteur held a reception, 
after which the \'isitois defiled before the tomb of 
Pasteur, which was decked with floral tributes 
Among these, there being many, may be mentioned 
the wreaths sent by the iirilish Go\ eminent and the 
Royal Society, the latter resting at the foot of the 
monument. Afterwards bron/.(‘ commemorative 
medals W'crc di.stnbuted among the guests, who had 
signed their names in a volume winch will afford a 
valuable record of the occasion Driving homeward 
along the Boulevard Pasteur, the \ eludes conveying 
the guests halted for a short tunc in the J’Lk'c Pasteur 
before the beflaggccl monument of Pasteur In the 
afternoon the British delegates were .summoned by 
invitations from the University of Pans and Associa- 
tion Franco-Cirandc' Bretagne to the “ Salle dos 
Autorild-s ” at the Sorbonne, where a tablet com- 
memorating the meeting of faster and l*astenr was 
unveiled and the British Amba.ssador made an 
appropriate speech. Immediately there.iftcr followed 
the ceremonial gathering in the Grarul Amjilnthcatre 
of the Sorbonne, about 2700 persons being assembled, 
in the presence of M. Alexandre Milleranil, President 
of the Republic (Chairman), M Paul Ajipcll, rector of 
the Pans Academy and president of the council of 
t the University of Pans, Government and academic 
representatives and others, tlu* picture afforded being 
most impressive and recalling that painted by Rixcns 
in commemoration of Pasteur’s Jubilee in 1802, line 
colour effects being alfordcd bv the many academic 
robes and uniforms. The ceremony liegan with the 
singing of the Marseillaise by a large choir of girls to 
the accompaniment of the band of the Ciarde Rcpubli- 
caine, the w’hole audience .standing at attention. 
M. Paul Appell, M. Leon Berard (Minister of Educa- 
tion and h'liie Arts) delivered speeches and were 
followed by the l^apal Nuncio, wdio conveyed the 
Pope's blessing on the occasion. As Crovernmeni 
delegates. Prof W. H. Welch .sjjoke on behalf of the 
United States ami Sir Charles Sherrington on behalf 
of the British Empire , delegates from other countries 
followed, most of them reading speeches in a French 
that was difficult to follow, h'liially M Straiuss, 
Minister of Hygiene^ delivered an impassioned speech 
after the foreign delegates had severally prcsentetl 
congratulatory addresses on beliall of various uni- 
versities and learned bodies, these being handed 
over unread with no semblance of order. Addresses 
were presented from the Universities of Oxford, 
Cambridge. Edin^mrgh and Liverpool, the Eoyal 
Colleges of Physicians and Surgeons of London and 
Edinburgh, and numerous other bodies. 

On May 26 were issued postage stamps (values 
10, 30, and 50 centimes') bearing the portrait of 
Pastetir. A reception was held at the itcole Normale 
f)y M. Gustave Lanson, the director, and the guests 
were shown' the “ Cabinet Pasteur ” with its interest- 


ing mementoes of Pasteur’s sojourn and activities 
at that institution. M. Lanson read out a hitherto 
unpublished letter of Pasteur’s addressed to the 
hTench Ministry appealing for financial aid in 
the jirosecution of his researches. This letter re- 
vealed the personality of Pasteur in a remarkable 
manner, his clearness of thought and marvellous 
prescience being strikingly exhibited ; the whole 
audience w'as thrilled and felt that M. Lanson s 
opcnnig words, that he was “ about to let Pasteur 
himself .speak to the audience,” were indeed justified. 
It is to be hoped that the letter will soon be published. 
The company nexlf walked to No. jo rue des Feuille- 
anlincs close-by, to w’ltncss the unveiling of a tablet 
upon the house where Pasteur lived as a student, and, 
finally, in the evening, a reception was given at the 
Hotel dc Vilie by the Municipality of Paris. Here, 
as at the Llysee, there w^ere representations by artists 
of the Coinedie Eram^aise, and Opera, etc., the 
recitation of two of Pasteur’s speeches by M. Leon 
Bernard, of the Coinedie, invoking much enthusiasm 
among the hearers The speeches were those 
delivered by Pa.stciir {a) at Dole in 1883, when a 
tablet was affixed to the house m which he was born, 
and (h) at the Sorbonne in i8<i2, on the occasion of 
his julnlee An eloquent passage from the latter 
speech was frccpicntly (pioted by orators in the (lavs 
that followed, and it may well be ciled here from a 
jirinted ('opv which was thoughtfully distributed to 
the guests at the centenary ceU'bration : 

” jeunes gciis, jeunes gens, confie^-vous ces 
methodes shri's, puis.saiitcs, dont nous ne connaissons 
encore (]ue les premiers secrets. Et tons, quelle que 
soit votre carnerc;, ne \ ous laisse/ pas atteindri' par 
le .scepticisnie denigrant et sli’-rile ; ne vous laissez 
pas decourager jiar Ics Iristcsses dc cert.unes lieures 
qiii passeiit siir um? nation Vivez dans la paix 
scrciiie des laboratmres et dos bil>lioth(*(]ucs. Dites- 
vcfjs d’abord • (.)ii’ai-jc fait pour iiion instruction ^ 
Pin.s, a mesure que vous avauccrez * Ou’ai-jc fait 
pour moil pays ^ jusqu’au moment oh vous aurez 
peut-elre cet immense bonheur de jienser (jne vous 
avez contribia- en quelqiie chose an progrhs et an 
bien de rimniamte Mais, cjue les elforts soient plus 
ou moms favorises par la vie, il faiit, quand on 
approclie du grand but, etre en droit de dire; J’ai 
fait cc (pie j’ai pu.” 

On Sunday, May 27, the Lycee Pasteur was in- 
augurated m the morning In the afternoon I’.-Yccueil 
Franco- Bntanniquc and Dr and Mine. Tuffier received 
the British delegates in the charming home of the 
lattcjr, which, w'c may mention incidentally, contains 
a fine collection of pictures. In the evening there 
were gala reprc.scntations at the Op6ra and Thiiatre 
Frangais in honour of the foreign delegates. Tlirough- 
out hrance, ladies and schoolgirls collected money 
for the scientific laboratories of the country, some ten 
differently designed badges, mostly bearing the 
effigy of Pasteur, being pinned with the tricolor to 
persons who helped by contributions. All the badges 
were inscribed on the back with the words : ” Joiirn^e 
Pasteur, mai 1923. Au profit des Laboratoircs,” 
and a quotation from Pasteur reading : “ Sams 

laboratoires les savants sont des soldats sans armes,” 

On May 28 the guests were conveyed to the 
Palace of Versailles, where a banquet was held in the 
'* Gallerie des Batailles,” some 900 persons participat- 
ing under the presidency of M. Reibel, Minister of the 
Liberated Regions. The latter, in his speech, cited 
with special emphasis Pasteur's advice to men of 
science ; ” Luttons done dans le champ pacifique do 
la science pour la pr^^ininence do nos patries respec- 
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tives. Luttons, car la lutte c’est I’fiffort, la lutte 
c’est la vie, quand la latte a le progrds pour but,” 
Adding that it was surely necessary that Pasteur’s 
pronouncement should be repeated’ “in this Palace 
with its many significant associations.” M. Kcibel’s 
speech was followed by those of diplomatic representa- 
tives which could not be heard by many because they 
were delivered across the centre of the yerylong gallery. 

On May 29 some of the guests attended a morning 
presentation of the cinematograph film entitled 
“ Pasteur ” designed to popularise Ins work. In the 
afternoon the Institut do France held a garden party 
at Chantilly, the castle with its art treasures being 
thrown open for iu.spcction. 

Many left Paris on May 30 to attend the concluding 
ceremonies at Strasbourg, where in the evening a 
reception was held in the Palais du Khm, 

On May 31 a monument of Pasteur was inaugurated 
in front of the University of Strasbourg in the jiresence 
of the President of the Kepubhc acconqianied by 
M. Poincare (Prime Minister), M Strau.ss (Minister 
of Hygiene), M Valery-Kadot and others, academic 
dress being worn by University representative.s, a few 
of whom presented addres.scs to the Universil\ which 
they delivered into the President's hantls. Orations 
were delivered by M Charletv (rector of the Uni- 
versity), M. Hallei (piesident of the Aeadeiny ol 
Sciences), Prof. Bordet (Pasteur Institute, liriissels). 
and finally M. INlillerand spoke willi the elo<piencc of 
a practised orator in a voice that carried far, his 
.speech being remarkably good. There Jollowed a 
banquet at noon attended In some thousand persons 
at the Palais des Fetes under tlie presidencv of MM. 
Millerand and Poincare, sjK'cciics that were more or 
Ic.ss audible being deliv ered bv the Mayor of Stras- 
bourg, M. Alapetitc (Commi.s.sioiier General of the 
Kepnblic), M. Strauss, and otJiers Following upon 
the banijuet the company assembled at tiic T’alais 
dll l^hin, the t'x-Kmjieror’s former j)alace, to witness 
the proces.sion of Alsatian Societies before the 
J’resident , it was a slimng sight, which deej^Jy 
moved all beholders, to see the representatives from 
all parts of Alsace and Lorraine, lads and maidens 
dressed in the characteristic costumes ot their 
districts stepping along briskly hand in haiifl to tlic 
music of numerous bands that accoiiqianied them, 
while a deeper note was struck as veterans of the 
War and of the war of 1870 defiled past, all saluting 
the ] ’resident of tiie K’epulilic. There follovveil the 
opiming ceremonies at the Pasteur Afiiseum and the 
International Exhibition oJ Hvgitme and an evening 
reception at the Hotel de \'ille given bv the Mayor 
of Strasbourg. Speeches were made in connexion 
with these ceremonies, those delivered bv Prof, 
Borrel (Commissary General of the Exhibition) and 
M. Poincare being tlie most notable. The .scene at 
the Hotel de Ville w'as remarkable when, from the 
balcony, M. Millerand addressed tlie populace 
assembled in the square and tw'enty thousand people 
with upturned faces sang the Alarseillaise to the 
accompaniment of massed bands , it was a sight 
which none who witnessed it can forget. 

The Comite du ^.entenairc de T’asteur was respori- 
.sible for all arrangements and, except in minor 
matters, did their work arlmirably. 7 'he programme 
was rather overfilled and no lists were available to 
aid the participants in discovering the names of those 
who alteiided the celebrations. A reduction of 50 
per cent, was allowed on the cost of tickets from 
the frontier to Pans, while free first-class return 
tickets were issued between Pans and Strasliourg 
to those who had been invited. During two days 
of the festivities in Paris motor omnibuses were 
to be found at seven “ pointe de concentration ” 
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chosen with regard to the hotels at which delegates 
resided, thereby affording a very convenient wmv of 
transporting them to tfie various places where 
ceremonies took place, gentlemen from the Pasteur 
Institute and others serving as guides to the different 
parties. Special trains and motor transportation 
were, moreover, provided for the excursions to Ver- 
sailles and Chantilly. 

Owing to the short time that was at the disposal 
of the organisers, the Pasteur Museum and the 
Exhibition at Strasbourg were • scarcely ready for 
inspection, tiie majority o( the exhibits still remaining 
in their packii^ cases, this being indeetl unfortunate. 
It IS therefore inexpedient to attempt a description 
of the few objects that could be seen. 

I'hosc who attd^uled the celebrations brought away 
mementoes of the occasion apart from the medal 
which they reeencil at the Institut Pasteur. Of 
printeil matter may be mentioned the “ Souvenir dcs 
hetes Nationales de la ('ominemoration du Centenaire 
dc la Naissance de T’asteur, celebres a Paris, en 
hranche-Conitt^' ct A Strasbourg du 24 an 31 mai, 
1023 ” (Pans : Irnpritnenc Naiionale, 1923) This 
includes a chronology of Pasteur's chief discoveries 
(1S47 18S3), a facsimile of his birth certificate, three 
portraits of Pasteur at different ages, pictures, of hi.s 
birthplace, homes, and grave, striking citations from 
his writings, and a facsimile autograph and signature 
reading . “ La grandeur des actions humaines se 

niesurc a I’lnspiration iiiii les lait naitre. L. Pasteur, 
27 mars 1887.” The la.stefiil menu at the Versailles 
ban(|uet and the jirograrnmcs at the gala performances 
on May 27 bore an excellent profile portrait of Pasteur 
m Hat relief, .stamped on silvered paper, reproduced 
after the well-known jilaqne by O Roty. The 
programmes distributed at Dr. Tuffier’s reception and 
at the Hotel de Ville bore the finely reproduced 
profile head of Pasteur executed by K. Lahque. At 
a private ilmncr given to some of the ilelegates, M. 
Falmeite distributed to his guests some finely wrought 
silver medals bearing Pasteur’s head modelled by 
(L Prudhoinine and bearing the dates 1822-1922. 
It should be mentioned, to avoid confusion, that the 
national celebration w'as .somewhat belated. In 
point of flate, the true centenary had been previously 
celebrated m December 1922 at the Institut I’asteur, 
but these celebrations were, however, more of a 
flomestic character 

During the festivities in Pans, the President of the 
Popiibhc with a small party left for F'ranche-Comte, 
where, on Mav 26, he visited the liouse in which 
Pasteur was born at Dole, attended a ceremony 
before Pasteur’s monument there and particijiatcd 
at a soiree at Jxnis-sur-Somer. On May 27 the 
presidential party visited the parental house of 
T’asteur at Arbois and allended ceremonies at Salins 
and Besaru^on, university functions at Besangon 
following on May 28 and 29, i.c. prior to the advent 
of the party in Stra.shoiirg. 

It mav be mentioned incidentally that the SociiSte 
de Biologic of I’aris celebrated the seventy-fifth 
anniversary of its foundation on May 26-28, it being 
arranged that its meetings should clash as little as 
possible with tho.se relating to the*Pa.stcur centenary. 
Nevertheless, the jircsent writer unfortunately found 
it impossible to attend both functions because time 
for rest was required between the events that con- 
stituted the very full programme. ^ 

Those who participated in the celebrations above 
described in a somewhat inadequate manner will have 
brought away, as did the writer, a delightful recollec- 
tion of having revived friendships and estab^shed 
firmly new ties across the water. 

George H. F. Nuttall. 
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Cambridge Meeting of the International Union for Pure and Applied Chemistiy. 


nPHE International Union for Pure and Applied 
^ . Chemistry met at Cambridge on Sunday, 

June 17, under the presidency of Sir W. J, Pope, 
and carried out the programme previously outlined 
in these columns (June 16, p. 825). The countries 
which liave now joined the Union are the following — 
The Argentine, Australia, Belgium, Canada, Czecho- 
slovakia, Denmark,^ France, Great Britain, Greece, 
Holland, Italy, Japan, Luxemburg, Norway, Peru, 
Poland, Portugal, Roumania, Spain, S^Jiutzerland, the 
United States of America, Uruguay, and Yougosla via; 
over one hundred delegates representing the chemical 
interests of these countries were in attendance at 
Cambridge. A feature of the meeting was the presenta- 
tion of several comprehen.sive reports on subjects 
which at the moment present special chemical interest ; 
these were printed and distributed beforehand, and 
at the meeting brief summaries were presented by their 
authors, after which general discussions took jilacc. 

The report on “ The Study of Soa}) Solutions and 
its Bearings upon Colloid Chemistry,” presented by 
Prof. J. W. McBain, included a statement of tilipchief 
conclusions arrived at by its author m his extended 
studies of the properties of salts of the higher fatty 
acids. About one-half of the electrical conductivity 
of a soap solution is due to a negative carrier, which 
does not exhibit osmotic activity and is therefore 
colloidal : this i.s the ionic micelle, and consists of 
highly charged and solvated ionic particles. Accom- 
panying the lomc micelle is the undissociated colloidal 
electrolyte, which consists of electrically neutral 
micelli. Interesting contributions to the discussion 
were made by Prof.'H. K. Armstrong and Prof. W. D. 
Bancroft. Dr. 1 C. K. Kidcal presented a report on 

Recent Developments in Contact (Catalysis,” in 
which the conception of Hardy and Langmuir, that 
ad.sorption of reactants occurs in monomolecular 
and orientated films, is shown capable of applica- 
tion to the reactions at the surface of charcoal, studied 
by Van Kruyt, and at the surface of the enzyme, 
oxidase, present in liver tissue, as studied by Hopkins. 


The report contributed by Prof, J, F. Thorpe and 
Dr. C. K. Ingold consisted in a summary of the 
recent work of the authors on “ Some New Aspects 
of Tautomerism." It is claimed that the original 
definition of the term " tautomerism ” should be 
broadened, in acfcordance with modem investigation, 
and that the term should apply to all reversible 
isomeric change ; a reasoned classification of the 
various types of tautomeric change which have been 
more carefully studied during recent years is then 
given. The report by Prof. F. G. Hemkins, on 
“ Chemical Mechanisms involved in the Oxidations 
which occur m the Living Body,” describes the success 
wliich has attended the attempts to elucidate the 
nature of the oxidation processes involved in living 
tissues by a simple chemical mechanism. In the 
resulting discussion. Prof. C. Moureu drew a parallel 
between the course of these apparently complex re- 
actions and the catalytic oxidation of aldehydes which 
he has himself studied. Mr. W. Barlow showed and 
described a number of solid models which he has 
devised for the interpretation, in accordance with the 
valency volume law, of the results of the X-ray 
analy.sis of crystalline materials by the Lane and 
Bragg method; incidentally he demonstrated an 
hitherto unknown mode of partitioning space into 
identical polyhedra. 

A large proportion of the time of the meeting was 
devoted to the work of the numerous committees 
which are engaged in the attempt to .sy.stematise 
practice throughout the world m connexion with 
nomenclature, abbreviations, standard methods, 
tables of constants, and the like 

It was decided that the Union will hold its meeting 
next year in Copenhagen, on the invitation of the 
chemical representatives of l.)cnmark. At the con- 
cluding ceremony honorary degrees of the University 
of Cambridge were conferred on a number of dis- 
titiguished visitors whoso names were announced in 
the preliminary statement on the meeting (Naturk, 
June If), p. 825). 


Tercentenary of the Oxford Botanic Garden. 


'T'HROUGHOUT the three hundred years of its 
^ existence, the Oxford Botanic Garden can never 
have looked more radiant than it did on Saturday, 
June 23, when it welcomed the distinguished com- 
pany which met to celebrate the tercentenary of its 
foundation. Sheltered by liigli and stately walls 
from the incessant north-east winds which 111 spring 
play havoc in more exposed gardens, it gave the 
itupres.sion of serene beauty, the more impressive 
because of the simplicity of the lines on which it 
has been laid out. 

Tho-se, however, who know the rigours of the 
Oxford climate will ascribe the luxuriance of growtli 
of the plants in ‘the garden rather to skill m 
cultivation than to good fortune w'ith respect of 
site. For althougii the walls which surround the 
garden do, indeed, give shelter, the soil is none too 
kindly and the Thames water is too near the surface 
to make cultivation a light or easy task. It was, 
therefore, no less*^a tribute to their own perspicacity 
than to Mr. Baker, the superintendent of the gardens, 
that more than one speaker referred in terms of 
.admiration to the skill, in cultivation which the 
gardttis displayed. • 

The Chancellor of the University, Lord Curzon, 
Vfho presided at the tercentenary celebrations, spoke 
*0^. ..... 


on gardens with the simple sincerity which proves 
his title to be ranked among the goodly company of 
true gardeners, and nothing in Ins speech gave more 
pleasure to the company winch were met together 
under the trees of the garden than his remini- 
scences of the happ)^ hours which as undergraduate 
and fellow he had passed in the Oxford Botanic 
Garden. For surely this old garden has for three 
centuries irradiated a happy influence on successive 
generations whose feet have walked therein and 
whose eyes have been refreshed by its scenes of peace- 
ful beauty. 

Sir David Prain, who followed the Chancellor, 
traced in a masterly way the history of the Garden 
from the time of its foundation, by the beneficence 
of Henry Lord Danvers, on St, James's Day (July 
25), 1622. He reminded his hearers that it was in 
this Garden that the first greenhouses erected in 
England were put up, and that it was tliere that 
experiments were first made in methods of heating 
them. Bobert the elder and the younger, men of 
great wisdom ; Morison, the great professor of botany 
and a pioneer of systematic botany; Sherard, the 
founder of the chair which bears his name; Sib- 
thorpe, who deserves the title of a great botanical 
explorer ; and Daubeny, v^atUe and generous. 
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are names which will always hv'e, not only in the 
history of the Garden but* also in that of botany. 

•In more recent times, Bayley Balfour and Sydney 
Vines have maintained the great traditions of the 
Garden so that, in despite of difficult times which 
have occurred in the past and may recur in the 
future, the permanence and usefulness of the Garden 
are assured. 

The chairman of the curators, Sir Herbert Warren, 
whose knowledge of the Garden extends over fifty 
ears, in the course of a delightful speech in which 
e referred to the love which the Gardeft has 
inspired in the minds of Oxford men, omitted to 
mention the great and beneficent part which he 
himself has played in steering the Garden through 
the recent ciifficult years when costs have been so 
high and the financial resources of the University have 
been so strained. In helping the Garden to meet 
the financial difficulties mherent in the.se times, 
the University has shown wisdom and understanding 
that, it may be hoped, will touch the imagination 
of a generous benefactor and make the Garden secure 
for all time, not only as a place of botanical study, 
and as a repository of herbaria of historic and present 
importance, but also as a quiet sanctuary wherein 
men who love plants may study and admire them. 

Prof. Seward, who in the absence of Lord Ullswater 
spoke on the subject of gardens as aids to botanical 
teaching and research, congratulated the University 
on the fact that gardens and laboratories, library 
and herbarium, were all assembled in one site. He 
referred to the generosity of Mr. Reginald Cory and 
other benefactors in aiding the Cambridge Botanical 
Garden to maintain itself, and expressed the belief 
that the value of the work done at Oxford and the 
need for assistance required only to be known to 
ensure the supplementing of existing resources by 
private benefaction. 

After the formal ceremony the visitors, who 
numbered some 500, inspected the gardens and 
laboratories, admiring particularly the famous tafik 
houses wherein the blue water-lilies (Nymphma 
Zanzibar ensts, N. gigantea, and N. stellata) thrive 
with amazing floriferousness in company with many 
other Nymphaias, NelumHum spectosum, the white 
rose-tipped Egyptian Bean of p5rthagorzis, Cyperus 
papyrus, graceful and historical and the source of 
the papyrus of antiquity, and a large assemblage of 
aquatic and marsh plants, all of which are of interest 
and collectively give a memorable impression of 
luxuriance which few parts of the tropics can rival. 

After tea in the gardens the ceremony terminated, 
the departing guests averring that few among them 
had realised so clearly as they now did the vital part 
which botanic gardens play and have played in the 
social life of civilised communities, 


University and Educational Intelligence. 

Edinburgh. — Prof. F. Gowland Hopkins, Cameron 
prizeman for 1922, delivered two lectures in the Uni- 
versity on June 27 and 28 respectively, on the present 
position of tlie vitamin question. The Cameron 
prize, which was founded in 1878, is awarded annually 
to an investigator who in the course of the five years 
immediately preceding has made an imiwrtant addi- 
tion to practical therapeutics. 

Sheffield. — Dr. P. J. Daniell has been appointed 
to the Town Trust chair of mathematics. 


An Edward K. Dunham lecturesliip has been 
established at Harvard University in memory of the 
late Prof. E. K. Dunham, for many years professor 
of pathology in the Bellevue amd UniWsity Medical 
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College of New York City (Science, June 15). Accord- 
ing to the terms of the gift, which is made by Prof. 
Dunham's widow, the lectures are to be given annually 
by eminent investigators and teachers in medical 
science or one of the contributory basic sciences, 
and there is no restriction as to the nationality of 
the lecturer. It is hoped that the foundation may 
" serve to bind closer the bonds of friendsliip and 
understanding between students and investigators 
in this and foreign countries.” 

« 

An outline of President Harding’s plan for re- 
organising tl^ educational activities of the Federal 
Government was given by the United States Com- 
missioner of Education at the recent annual meeting 
of the Departmemt of Superintendence of the Nationed 
Education Association. The plan is a part of a 
comprehensive scheme, foreshadowed by the President 
in his first message to Congress and presented to the 
Senate in February, for a reorganisation of all the 
executive departments, including the establishment 
of a department to promote citizenship and general 
welfare. The educational work now carried on by 
some^iirty separate agencies, belonging to six of the 
prindroal departments and several independent 
establishments, is to be included along with certain 
other services, the whole costing at present 700 million 
dollars a year, in a new Department of Education and 
Welfare comprising education, public health, social 
service, and veteran relief. The Division of Educa- 
tion, which will be under a permanent assistant 
secretary, will take over, inter aha, in addition to the 
Bureau of Education and the Board for Vocational 
Education, the Smithsonian Institution, including 
the National Museum and Art Gallery, the Inter- 
national Exchange Service, the Bureau of American 
Ethnology, the AstrophysicaP Observatory, the 
National Zoological Park, and the International 
Catalogue of Scientific Literature, and wall create and 
direct an entirely new bureau for promoting physical 
education. The scheme is to come before Congress 
in December. 

The work of the L^niversity of London during the 
year 1922-23, measured by the usual statistical 
standards, shows a notable expansion. The Principal 
Officer, while careful to point out tha-t the great mass 
of the university's continuous achievement is the 
expression of imponderable forces, directs attention 
to figures 75-200 per cent, higher than the corre- 
sponding figures for 1913-14, and points out that 
” we have passed well beyond the wash of what was 
commonly regarded as the abnormal demand for 
educational facilities that followed the great deliver- 
ance of 1918 ” ; the figuies arc as follows : admissions 
(8498), candidates for degrees (3191). candidates for 
matriculation and registration (19.985). and other 
examinations (7663), and internal students {8881). 
There has been a noticeable decrease in the percentage 
of successful to total candidates from 53 in 1913-14 
to 32 in 1922-23. The ” growth of ignorance ” 
among the younger generation to which Prof. John 
Burnet directed attention recently in the Romanes 
lecture is apparently not confined to Scotland. 
Indicative of the ever-growing specialisation of the 
subjects of the curricula is the increase in the number 
of .^ards of Studies from 27 with 374 members in 
1900 to 42 with 1051 members. T^at the senate is 
alive to the dangers incidental to this specialisation 
and resolved to guard against them is shown by its 
creation of a Board of Studies in ” the principles, 
history, and method of scieilce,” feigned to embrace 
not only the natural and mathematical .sciencei*, but 
also logic, ethics, history, pedagogy, economics, 
linguistics, archaeology, scholarship, and medicine. 
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Societies and Academies. 

London. 

Royal Society, June 28. — V, H, Blackman, A. T. 
Legg, and F. A, Gregory : The effect of a direct 
electric current of very low intensity on the rate of 
growth of the colcoptile of barley. The coleoptile 
(sheathed plumule or young stem) of barley seedlings 
is exposed to an electric discharge from a point 
charged posUtvely to about 10,000 volts (crest value) 
and ])laced at such' a height above the coleoptile 
that a current of 0-5 x jo-^" amp. pas^s through it, 
the current density being 4x10'* amp. per cm.* 
Undcr-thesc conditions the rate of growth is markedly 
accelerated from the first hour onward, showing in 
the third hour a percentage increase above that of 
the control plants of 7*53 1 1-95. After the cessation 
of the current a well-marked after-effect, greater 
than the direct effect, is observed, the enhanced rate 
of growth steadily continuing and showing a per- 
centage increa.se of 15-681. 2-62 above that of the 
controls. The after-effect is greater with a short 
period of discharge of i hour than with a longer 
period of 3 hours. When the point is ne^^vely 
charged the rate of growth is increased during the 
first hour, but the increase becomes less with time. 
An after-effect follows, but it is markedly less. The 
gaseous products of the discharge and the “ electric 
wind " play little or no part m the stimulation of 
growth observed 'J'he current alone appears to be 
of importance — M, S. Pembrey, N. W. MacKeith, 
W. R. Spurrell, K. C. Warner, and H. j. Westlake; 
Observations on the adjustment of the human body 
to muscular work. In the dy.spnoea produced by 
running there is a disturbance of the acid-basc 
equilibrium of the body ; the relief of “ second 
wind " is tlie result of adjustments effected chiefly 
by the respiration, circulation, and excretion by the 
kidneys and skin, ^'lie sense of discomfort during 
dyspna^a is associated with increased pulmonary 
ventilation, the sense of relief at the onset of second 
wind with diminished ventilation, (Jhguria, or 
^ anuria, apj)ears as a constant feature during running, 
even after taking 560 c.c. of tea as a diuretic. Jt 
leads to a temporaiy retention of acid, which helps 
tile body to get rid of cafbon dioxide and obtain 
oxygen , the water spared is available fur excretion 
by the lungs and skin, and will produce by evaporation 
greater cooling than it would if it were discliarged 
as urmary water. The suspension of the activity 
of the kidneys appears to be due to an outflow of 
constrictor imjnilses to the renal vessels. — Miss K. M. 
Tupper-Carey and J, II. Priestley; The composition 
of the cell wall at the apical meristem of stem and 
root. The walls of tlic apical meristem of stem and 
root differ in the ease with which cellulose may l>e 
detected in them with lodmc reagents. Macro- and 
micro-chemical experiments show that the cellulose 
in the wall of the root meristem is masked by its 
combination with other substances, particuUirly 
proteins and fatty* acids. In the shoot meristem, 
the cellulose is closely linked with larger quantities 
of pectin, but less protein and fatty acid are present, 
esjiecially when the shoot is growing m the light. 
— L. J. Harris ; The titration of ammo- and carboxyl- 
group.s in amino-acids, polypeptides, etc.— -F. A. H. 
Crew : Studies mtcrsexuality. II. Sex-reversal 
in tile fowl, — W. Finkler : Analytical studies on the 
factors causing the sexual di.splay in the mountain 
newt {Triton alpesiris). — G. A. Schott; On the 
scattering of X- ^nd 7-l’ays by rings of electrons. 
The* effect of damping of the incident radiation. 
Damping of the usual type, of an amount compatible 
with the production of moderately sharp lines in 


the X-ray spectrum, increases slightly the total 
scattering of short waves, such as t^e hard 7-rays, 
although it decreases slightly that of long waves.' 
A single electron ring, such as is postulated in hydrogen 
and ionised helium on Bohr’s theory,' is completely 
unaffected by this tyjic of damping. It seems 
scarcely possible that damping can dfminish the 
total scattering for any type 6f atom below thfi 
amount required by the simple pulse theory. — P. A. 
MacMahon ; On a class of transcendents of which 
the Bessel functions are a particular case. — L. C. 
Martih : The photometric matching field. Improve- 
ment m the visibility of faint contrasts observed 
with central vision can be obtained by stimulating 
the jieripheral regions of the retina. An increase in 
precLsion of the order of 30 per cent, is obtained in 
photometric matches by surrounding tJie photometric 
field with a larger area * of cqiproximately equal 
brightness, — G. P. Thomson : Test of a theory of 
radiation. Experiments with positive rays show tliat 
visual and photographic effects can be obtained with 
trains of waves shorter than those produced m the 
emission of a quantum of light.~~A. LI. Hughes and 
P. Lowe ; Intensities in the helium spectrum. The 
curve showing the intensity of any spectrum line 
as a function of the energy of impact of the electrons 
iH characteristic of the series to which it belongs. 
The intensities in the doublet system all decrease 
rapidly as the energy ol impact is increased from 
34 volts. The principal series, iS - mP, of the singlet 
system IS characterised by a very great increase m 
intensity as the energy ol impac'.t is increased from 
34 volts up to about 80 volts, beyond which there 
IS little change. Tlic lines of tbe diffuse senes, 
iP-mD, ail show a maximum at about 73 volts. 
The lines of the sharp series, 1 P - wS after a small 
initial rise to 60 volts, decrea.se slightly. — A. A. Dee : 
The effect ol quenching from above the carbide 
transition temperature upon the magnetism of steel. 
The magnetism of steel at ordinary temperatures is 
mit materially altered by quenching from above the 
transition temperature of iron carbide, and therefore 
the return of the carbide to the ferromagnetic state 
IS not retarded by sudden cooling fiom above the 
transition tempeiature. -T. S. P. Strangeways and 
11 , E, 11 . Oakley ; The immediate changes observed 
m tissue cells after exposure to soft X-rays while 
growing tn vitro. Exposures for gradually increasing 
jxjriods, varying from 5 minutes to 2 hours, were 
used. There is a latent period of about 15 to 20 
minutes before the changes jiroduced in the cells 
by irradiation can be recognised. After 5 minutes 
irradiation develojimcnt of new dividing cells is 
les.sened. After cxpo.sure of 20 minutes or 'longer 
the formation of new dividing cells practically 
ceases. After exposure of 5 minutes granular changes 
and fragmentation of the chromosomes occurs m 
some cells m mitosis at metaphase and anaphase. 
After exposure of 23 minutes or longer some cells 
in mitosis show clumping of the chromosomes at 
metaphase. As the time of exjrosurc increases there is 
increase in size and alteration in structure of the cyto- 
pla.sm, nucleus, and nucleolus of some fully formed 
cells. After an exposure of 60 minutes, affected cells 
become disorganised, and eventually cytoplasm and 
nucleus break up and appear to go into solution in 
the surrounding medium. — W. B. Hardy and Ida 
Doubleday ; Boundary lubrication ; the latent period 
and mixtures of two lubricants. — C. T. R, Wilson ; 
Investigations on X-rays and jS-rays by the cloud 
method. Pt. I.-— X-rays. The tracks of the electron 
ejected from the atom which emits the quantum of 
radiation and that of the electron ejected from the 
atom which absorbs yie radiation can be identified. 
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Two classes 'pl. jS-ray tracks are produced in air by 

primary ‘ action of X-radiation of wave-lengtn 
less thanjjjtbout A: (a) those of ejected electrons 
with injtial kir^etic , energy comparable to a quantum 
of the incidejit radiation, and (6) tracks of very 
short range,. Tlaa short-range electrons are ejected 
j^arly along the direction of the primary X^rays. 
Tiie short-range tracks are probably related to the 
phenomena which have led to the postulation of a 
‘ J "-radiation. Of the ordfnary long-range tracks, 
the majority have a large forward component com- 
parable with the lateral component ; about per 
cent, are ejected almost exactly at right angles 
to the primary X-ray beam ; others have a large 
backward component. Partial polarisation of the 
primary . beams is indicated by the direction of 
ejection of a number of the /S-particle.s being in one 
plane— -that containing the direction of the cathode 
rays in the X-ray tube. /3-rays in air exposed to 
X-rays frequently occur in pairs or groups. The 
pairs jirobably consist of one K electron ejected by 
the direct action of the primary X-rays, and of a 
second electron ejected by the combined action of 
primary radiation and of the K-radiation from the 
atom from which the first electron was ejected. 
Pt, IT. — /f-rays. ’ I'hc tracks of fast /3-particlc.s are 
very nearly straiglit over distances of several centi- 
metres, Near the end of their range the deviations 
:ire of three kinds ; (a) sudden deviations often 

through large angles up to iSo'-’, tlic results of a close 
aiiproHCh to the nucleus of an atom , {b) sudden 

deviations ranging up to 4^", due to a close apjiroacli 
to an electron which is in consequence ejected to 
form a brancJi track genemlly approxunatcly at 
right angles to the deflected primaiy track ; (c) 

gradual deviations due to an accumulation of devia- 
tions of {a) or (b) type. The range of tlie /#-ray as 
measured slong the track is apjiroximately pro- 
[lortioiial to the squnre of the kinetic energy or to 
the fourth power of the velocity (W'inddington's law) 
lor rangiis from about o-i in. to 2 cm, ; the range 
IS I cm. when the kinetic energy of the particle is 
ibout 21,000 volts. The jinmary ionisation (i.e. 
lumber 0/ atoms from which electrons are ejected 
by the direct action of primary /3-rays) is about 
per cm. for a velocity of lo^" cm. j)cr sec., and is 
ipproximately inversely as the square of the velocity. 
The total ionisation per cm., including that due 
:o secondary /^-particles of range too .short to form 
/isiblc branch tracks, is about three or four times 
IS large as the primary. In jiortions of some of the 
.racks not only is the primary ionisation recorded, 
lut also the ions whicli each of these electrons has 
tself produced may be counted. — C. V. Raman and 
K. K. Ramanathan : 7'hc molecular scattering of 
ight in carbon-dioxide at high pressures.— W. A. 
Davis and J. V. Eyre; The discontinuity of the 
lydration process, —G. M. B. Dobson; A flicker 
yjie of photoelectric photometer giving high pre- 
dsion. — H. D. Smyth ; The ionisation of nitrogen 
)y electron impact. — G. M. B, Dobson ; Measure- 
nents of tlie sun's ultra-violet radiation and its 
ib.sorption in the earth's atmosphere. — H. Hartridge 
md F. J. W. Roughton; A method of measuring 
he velocity of very rapid chemical reactions. — 
V. T, Astbury : The crystalline structure of anhydrous 
acemic acid.—E. Ponder ; The measurement of 
lercentage ha3molysis. I. — H, M. Fox ; Lunar 
>eriodicity in reproduction. — Marjory Stephenson and 
ilargaret p. Whetham : Studies in the fat metabolism 
>f the Timothy grass bacillus. 11, Carbon balance 
heet and respiratory quotient. — R, Hewer : 
•tudies in amphibian colour changes. II. — R. H. 
turne ; Some peculiarities of the blood-vasculaf 
ystem of the Porbea’^le shark {Lamna tornubica). 
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— ^A. E. Boycott and C. Diver : The inheritance of 
sinistrality, in Limncea peregra. 

Edinburgh. 

Royal Society, May 21. — Prof. F. O. Bower, 
president, in the chair. — R. Kidstom and W. H. 
Lang: (i) On Palaopiiys Milleri (McNab). . The 
original specimen of this stem with secondary 
thickening was described by Hugh Miller, and later 
named by McNab. A second specimen, discovered 
by the Geological Survey of Scotland, includes tlie 
primai-y centAl region, 1-5 mm. in diameter, sur- 
rounded by a zone of .secondary xylem about i cm. 
thick. The secondary wood consists of tracneides 
and medullary rays. The tracheides are remarkable 
m having multiscriate, porose pitting on botli radial 
and tangential walls. Tfic primary central axis 
appears to have consisted of tracheides without 
admixture of parenchyma. There is evidence of 
strands of protoxyleiu, consisting of narrow spiral 
tracheides, close to the periphery of the primary 
xvlem, just within the secondary wood. In ^thc 
absence of any traces going to lateral appendages it 
IS impossible to determine the affinities of this 
complex stem. It miglit have belonged to some 
gymnospermous plant, but it is equally possible that 
it was the stem of some archaic iitcridophyte of the 
Middle Old Red Sandstone Period. (2) Notes on 
fossil plants from the Old Red Sandstone of Scot- 
land. I. thekhngia Edwardt, K. and L. Under this 
name a uniijuc specimen of a Middle Old Red Sand- 
stone plant is described and figured. It was discovered 
many years ago by the late Mr. G. Edward, and is 
preserved in the University of Manchester Museum. 
It occurs as an mcrustation, and suggests comparison 
with a plant of the nature of the Rhyniaccce spread 
out on a slab of Caithness flagstopc. IDiverging* from 
an obscure basal region is a tuft ol linear axes, with- 
out leaves, but bnmehed dichotomously and later- 
ally. Tliiire are indications of the presence of a 
slender central strand. Many of the stems terminate 
in oval carbonised bodies that are evidently large 
sporangia. The plant is compared with Rhynia and 
llomca, which are known as petnfactions from the 
Rhyme Chert. — W. T. Gordon: The genus Pitys. 
Fossil trees belonging to this genus have been known 
since -1 83 1, and it was m describing these specimens 
that thin sections of fossil wood were first used. A 
recent discovery at Gullane has disclosed twigs and 
stems of this type, in some eases still clothed in 
bark and in two specimens witli leaves attached. 
Thc.se leaves resemble jietioles in their structure, and 
arc undoubtedly phyllodes. Pitys dayi affords evi- 
dence of the pnyllodc theory of leaf fonnation in 
gymnosperms Pitys shows marked resemblance to 
Araucaria as regards the structure of the wood (recog- 
nised long ago) and the leaf- traces and leaves. 

Paris. 

Academy of Sciences, June ii.-»-M. Albm Haller in 
the chair.— Edouard Imbeaux ; The artesian basins 
of Australia, A map of Australia is reproduced 
showing the artesian basins known at the present 
time, taken from the report of the interstate con- 
ference on artesian water hold at Adelaide in 1921. — 
M. Jean Perrin was elected a mem||cr of the .section 
of general physics in succession to the late M. E. 
Boiity. — Paul Montel ; Algebraic relations of class 
one or zero. — Ren6 Gamier : Uniform functions of 
two independent variables define^ by the inversion 
of an algebraic system to total differentials of the 
fourth order.— Charles N. Moore : The summability 
of C^s^ro for double Fourier's series. — Txiuis Bachelier: 
The general problem of discontinuous statistics. — 
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tanislas Millot ; Simplified solutions of problems of 
aplace on the probability^ of causes. — B. Hostinsk/ : 
he equilibrium of electricity on a cylindrical surface. 
-Th. De Bonder : Synthesis of the gravific. — 
dolphc Lepape : The radioactivity of the spring^' 
om some watering-places in the Pyrenees (Bagndres- 
5-Luchon, Vemet, les Escaldes, Thuds) and of tiie 
intral Plateau (la 13 ourboule, Royat, Saint-Nectaire, 
lil-les-Bains). Determinations of the radium eman- 
:ion in gases and waters from forty-four springs, 
sarch for the thorium emanation gave mostly 
•gative results, a few springs only showing a trace. — 
Ibert Nodon : The relations between tlie radio* 
:tivity of radium and the activity of solar radiations. 
-F. Bourion and E. Rouyer ; The determination of 
)uble salts in solution by the boiling-txiint method, 
discussion of the validity of the rule of mixtures 
1 applied to the boiling-point elevations of solutions 
two electrolytes. — Jacques Bardet : The arc 
Kjctrum of celtium. The material used contained 
1 impurities only zirconium and a trace of lead, and 
as obtained from zircons from Brazilian monazitc 
nd. Wave-lengths of tlie lines in the region between 
;oo and 3500 A. are given. ^ — Paul Pascal : Re- 
arches on the constitution of insoluble allcaline 
etaphosphcites. The insoluble alkaline metaphos- 
lates are not monometaphosphates, but furnish a 
markable example of colloids prepared at a tempera- 
ire of about 830° C, The normal formula, MPO*, 
lould be restricted to the salts obtained starting 
ith ethyl hexametaphosphate. — S. Glixelli : The 
fluence of neutral salts on the silica gels. The acid 
‘opertics of colloidal silica arc increased by the 
Icfition of salts of the alkalis : the effects observed 
in be explained by assuming that the (OH) ions are 
Isorbed by the particles of silica. — ^A. Mailhe : The 
italytic decomposition of the anilides. An account 
the decomposition of acetanilide at 400° C. in the 
resence of nickel and of copper, — R. Fosse and A. 
ieulle : Xanthyl derivatives of alloiihanic acid, 
liosinamine and of allantoine. — Conrad Kilian : The 
•Ids of the " 'J'assilian enclosure ” of the central 
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The Structure of the Atom.^ 

By JProf. N. Bohr. 


The General Picture of the Atom. 

T he present state of atomic tJieory is characterised 
by the fact that we not only believe the existence 
of atoms to be proved beyond a doubt, but also we 
even believe that we have an intimate knowledge of the 
constituents of the individual atoms. I cannot on 
this occasion give a survey of tlie scientific develop- 
ments that have led to this result ; 1 will only recall 
the discovery of the electron towards che close of the 
last century, wdiich furnished the direct verification 
and led to a conclusive formulation of the conception 
of the atomic nature of electricity w'hich had evolved 
since the dlSco^'erv by Faraday of the fundamental 
laws of electrolysis and Berzelius’s electrochemical 
theory, and bad its greatest triumph in the electrolytic 
dissociation theory of Arrhenius. This discovery of 
the electron and elucidation of its properties w'as the 
result of the work of a large number of investigators, 
among whom Lenard and J. J. Tliomson may be 
particularly mentioned. The latter especially hi^ 
made very important contributions to our subject by 
his ingenious attempts to dev^elop ideas about atomic 
constitution on the basis of the electron theory. The 
present state of our knowdedge of the elements of 
atomic structure was reached, however, by the dis- 
covery of the atomic nucleus, which we owe to Ruther- 
ford, whose work on the radioactive substances 
discovered towards the close of the last century has 
much enriched physical and chemical science. 

According to our present conceptions, an atom of 
an element is built up of a nucleus that has a positive 
electrical charge and is I he scat of by far the greatest 
part of the atomic mass, together with a number of 
electrons, all having the same negative charge and 
mass, which mov^e at di.stanccs from the nucleus that 
are very great compared to the dimensions of the 
nucleus or of the electrons themselves. In this picture 
we at once see a striking resemblance to a planetary 
system, such as we have in our own solar system. 
Just as the simplicity of the laws that govern the 
motions of the solar system is intimately connected 
with the circumstance that the dimensions of the 

’ Lecture delivered at Stockholm, December ii, 1922, on the occasion 
01 the receipt of the Nobel prize in physics, for the year 102a. En gluh 
translation by Dr. Frai^ C. Hoyt. ^ ^ 


moving bodies are small in relation to the orbits, so 
the corresponding relations in atomic structure provide 
us w'ith an explahation of an essential feature of 
natural phenomena in so far as tliesc depend on the 
properties of the elements. It makes clear at once 
that these properties can be divided into two sharply 
distinguished classes. 

To the first class belong most of the ordinary 
physical and cliemical properties of substances, such as 
Iheir state of aggregation, colour, and chemical re- 
activity. These properties depend on the motion of 
the electron sy.slem and tlie way in whicli this motion 
changes under the influence of different external 
actions. On account of the large mass of the nucleus 
relative to that of the electrons and its smallne.ss in 
comparison to the electron orbits, tlie electronic 
motion will depend only to a very small extent on the 
nuclear mass, and will be determined to a close 
approximation solely b)' the total electrical charge 
of the nucleus. Especially the inner structure of the 
nucleus and the way in which the diarges and masses 
arc distributed among its separate partii los will have 
a vanishingly small influence on the motion of the 
electron system surrounding the nucleus. On the 
other hand, the structure of the nucleus will be 
responsible for the second class of properties that 
arc .shown in the radioactivity of substances. In the 
radioactive processes we meet with an explosion of 
the nucleus, w'hereby positive or negative particles, 
the so-called «- and /Fparticles, are expelled with very 
great velocities.. 

Our conceptions of atomic structure afford us, 
therefore, an immediate explanation of the complete 
lack of interdependence between the two classes of 
properties, wdiich is most strikingly shown in the 
existence of .substance.s which hav e t«» an extraordinarily 
close approximation the same ordinary physical and 
chemical properties, even though tfic atomic weights 
are not the same, and the radioactive properties are 
completely different. Such substances, of the existence 
of which the first evidence was founS in the work of 
Soddy and other investigators on the chemical properties 
of the radioactive elements, are called isotopes, with- 
reference to the classification of the elements according 
to ordinary physical and chemical properties. It is 
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to be proportional to the frequency of oscillation of 
the particle, whi('h, in accordance with classical 
concepts, was supposed to be also the frequency of 
tl/e emitted radiation. The proportionality factor 
had to lie regarded as a new universal constant, 
since termed Planck’s constant, similar to the 
velocity ot light and the charge and mass of the 
electron. , 

Plaruk’s surprising result stood at first completely 
isolated in natural science, but with Emstein’.s significant 
contributions to this .subject a few years after, a great 
variety ot apiplications was found. In the first place, 
Ein.st€in piointed out that the condition limiting the 
amount of vibrational energy of the particles could be 
tested by investigation of the specific heat of crystalline 
bodies, since in the case of these we have to do with 
similar vibrations, not of a single electron, but of whole 
atoms about positions of equilibrium in the cr5rstal 
lattice. Einstein was able to show that the experi- 
ment confirmed Planck’s theory, and through the 
w'ork of later iru'cstigators this agreement iias proved 
quite complete. Furthermore, Junstein empihasised 
another conseqiu'iice of Planck’s results, namely, that 
radiant energy could only be emitted or absorbed 
by the oscillating jiarticle in so-called “ quanta of 
radiation,” the magnitude of each of which was equal 
to Planck’s c onstant multiplied by the freciucncy. 

In his attempts to give an interpretation ot this 
result, I'linstein was led to the formulation of the 
.so-called “ hypothesis of light-quanta,” according to 
which the radiant energy, in contradiction to Maxw^ell’s 
electromagnetic theory of light, would not be pro- 
pagated as electromagnetic waves, but rather as 
concrete' light atoms, each with an energy equal to 
that of a ([uanturn of radiation. This concept led 
Einstein to his well-known theory of the photo-electric 
effect. This phenomenon, which had been entirely 
unexplainable on the classical tlieory, was thereby 
placed in a quite different light, and the predictions 
of Junstein's theory ha\’c received sucli exact experi- 
mental confirmation in recent years, that perhaps 
the most e.xact dcteimination of Planck’s constant 
is afforded by measurements on the photo-electric 
cfTect. In spite of its lieurislic value, however, the 
h>q)othesis of liglu -quanta, which is quite irreconcilable 
with so-called interference phenomena, is not able 
to throw light An tlie nature of radiation. I need 
only recall that these interference plienomena con- 
.stilute our only means of inve.stigating the properties 
of radiation ai^d therefore of assigning any closer 
meaning to the frequency which in Einstein’s theory 
fixes the magnitude of the light-quantum. 

fn the following years many efforts were made to 
apply the concepts of the quantum theory to the 


question of atomic structure, and the principal emphasis 
was sometimes placed on one and sometimes on, the 
other of the consequences deduced by Einstein from 
Planck’s result. As the best known of the attempts 
in this direction, from which, however, no definite 
results were obtained, I may mention the work of 
Stark, Sommerfeld, Hasenohrl, Haas, and Nicholson. 

From this period also dates an investigation by 
Bjerrum on infra-red absorption bands, which, although 
it had no direct bearing on atomic structure, proved 
significant for the development of the quantum lheor>\ 
He directed attention to the fact that the rota- 
tion of the molecules in a gas might be investigated 
by means of the changes in certain absorption lines 
with temperature. At the same lime he emphasised 
the fact that the effect should not consist of a con- 
tinuous widening of the lines such as might be expected 
from classical theory, which imposed no restrictions 
on the molecular rotations, but in accordance with 
the quantum theory lie predicted that the lines should 
he split up into a number of components, corresponding 
to a sequence of distinct possibilities of rotation. 
T^iis prediction was confirmed a few years later by 
Eva von Bahr, and the phenomenon may still be 
regarded as one of the most striking evidences of the 
reality of the quantum theory, even though from our 
present point of view the original explanation has 
undergone a modification in e.ssenlial details. 

The Quantum Theory of Atomic Constitution. 

The quc.stion of further development of the quantum 
theory was in the meantime placed in a new light 
by Rullierford’s discovery of the atomic nucleus (1911). 
As we have already seen, this discovery made it quite 
clear that by classical conceptions alone it was quite 
impossible to understand the most essential properties 
of atoms. One was therefore led to seek for a formula- 
tion of the principles of the quantum theory that 
could immediately account for the stability in atomic 
structure and the properties of the radiation sent 
out from atoms, of which the observed properties of 
substances bear witness. Such a formulation was 
proposed (1913) by tlie present lecturer in the form 
of two postulates, which may be stated as follows : 

I. Among the conceivably possible states of 
motion in an atomic system there exist a number 
of so-called stationary states which, in spite of 
the fact that the motion of the particles in these 
slates obeys the laws of classical mechanics to 
a considerable extent, possess a peculiar, mechanic- 
ally unexplainable stability, of such a sort that 
every permahent change in the motion of the 
system must consist in a complete transition from 
one stationary state to another. 
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2. While in contradiction to the classical 
•electromagnetic theor}>^ no radiation takes place 
from the atom in the stationary states themselves, 
a process of transition between two stationary 
states can be accompanied by the emission of 
electromagnetic radiation, which will have the 
same properties as that which would be sent 
out according to the classical theory from an 
electrified particle executing an harmonic vibra- 
tion with constant frequency. This frequency i- 
has, however, no simple relation to the motion 
of the particles of the atom, but is given by the 
relation 

Ar-E'-E", 

where h is Planck’s constant, and E' and E" are 
the values of the energy of the atom in the two 
stationary states that form the initial and final 
state of the radiation process. Conversely, irradia- 
tion of tlte atom with electromagnetic waves of 
this frequency can lead to an absorption process, 
whereby the atom is transformed back from the 
latter stationary state to the former. 

While the first postulate has in view the general 
stability of the atom, the second postulate has chiefly 
in view the existence of spectra with sharj) lines. 
Furthermore, the quantum theory condition entering 
in the lai>t postulate affords a starting point for the 
interpretation of the laws of series spectra. The 
most general of these laws, the combination principle 
enunciated by Ritz, states that the frequency v for* 
each of the lines in the spectrum of an element can 
be represented by the fonnula 

i'=r-T', 

where T" and T’ are two so-called “ spectral terms ” 
belonging to a manifold of sucli terms characteristic 
of the substance in question. 

According to our q^iostulates, this law finds an 
immediate interpretation in the assumption that the 
spectrum is emitted by transitions between a number 
of stationary states in which the numerical value of 
the energy of the atom is equal to the value of the 
spectral term multiplied by Planck’s constant. This 
explanation of the combination principle is seen 
to differ fundamentally from the usual ideas of 
electrodynamics, as soon as we consider that there 
is no simple relation between the. motion of the atom 
and the radiation sent out. The departure of our 
considerations from the ordinary ideas of natural 
philosophy becomes particularly evident, however, 
when we observe that the occurrence of two spectral 
lines, corresponding to combinations of the same 
spectral term with two other different terms, implies 
that the nature of the radiation sent out from the 
atom is not determined only by the motion of the 


atom at the beginning of the radiation process, but 
also depends on the .state to which the atom is trans- 
ferred by the process. 

At first glance one might, therefore, think that it 
would scarcely be possible to bring our formal explana- 
tion of the combination principle into direct relation 
with our views regarding the constitution of the atom, 
which, indeed, are based on experimental evidence 
interpreted on cla^ical mechanics and electrodynamics. 
A closer investigation, however, should make it clear 
that a definite relation may be obtained between the 
spectra of the elements and the stnicture of their 
atoms on the ba.sis of the postulates. 

The Hydrogen Spectrum. 

The simplest spectrum we know is tliat of hydrogen. 
The frequencies of its lines may be represented with 
great accuracy by means of Balmer’s formula : 



where K is a constant and «' and are two integers. 
In the spectrum we accordingly meet a single series 
of spectral terms of the form K/w'-*, which decrease 
regularly with increasing term number n. In accord- 
ance with the postulate.s, we shall therefore assume 
that each of the hydrogen lines is emitted by a transi- 
tion between two slates belonging to a series of 
stationary states of the hydrogen atom in which the 
numerical value of the atom’s energy is equal to hKjn^. 

Following our picture of atomic structure, a hydrogen 
atom consists of a positive nucleus and an electron 
which — so far as ordinary mechanical conceptions are 
applicable — will witli great approximation describe a 
periodic elliptical orbit with the nucleus at one focus. 
The major axis of the orbit is inversely pro|X)rtional 
to the work necessary completely to remove the 
electron from the nucleus, and, in accordance with 
the above, this work in the stationary states is just 
equal to hlLjn^, We thus arrive at a manifold of 
stationary stales for which the major axis of the 
electron orbit takes on a series of discrete values 
proportional to the squares of the whole numbers. 
The accompanying Fig. 2 shows these relations 
diagrammatically. For the sake of simplicity the 
electron orbits in the stationary states are represented 
by circles, although in reality the tlieory places no 
restriction on the eccentricity of the orbit, but only 
determines the length of the major axis. The arrows 
represent the transition proce.sses thati correspond to 
the red and green hydrogen lines, ITa and H/i, the 
frequency of which is given by means of the Balmer 
formula when we put «’' = 2 and and 4 resp^t- 
ively. The transition processes are also represented 
which correspond to the first three lines of the series 
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o( ultra-violet lines found by Lyman in 1914, of which 
the frequencies are given by the formula when n is put 
equal to 1, as well as to the first line of the infra-red 
series discovered some years previously by Paschen, 
which are given by the formula if is put equal to 3. 

This explanation of the origin of the hydrogen 
spectnim leads us quite naturally to interpret this 
spectrum as the 'manifestation of a process whereby 
the electron is bound to the, nqpleus. While the 
largest spectral term with term number i corresponds 
I0 the final stage in the binding process, the small 
spectral terms that have larger values of the term 
number correspond to stationary states which represent 
the initial states of the binding process, where the 



electron orbits still have large dimensions, and where 
the work required to remove an electron from the 
nucleus is still small. The final .stage in the binding 
process wc may designate as the normal state of the 
atom, and it is distinguished from the other stationar}^ 
states by the property that, in accordance with the 
postulates, the state of the atom can only be changed 
by the addition of energy whereby the electron is 
transferred to an orbit of larger dimensions correspond- 
ing to an earlier stage of the binding proces.s. 

The size of the electron orbit in the normal state 
calculated on the basis of the above interpretation 
of the spectrum agrees roughly with the value for the 
dimensions of the atoms of the elements that have 
been calculated by the kinetic theory of matter from the 
properties of gases. Since, however, as an immediate 
consequence of dhe stability of the stationary states 
that is ('laimed by the postulates, we must suppose 
that the interaction between two atoms during a 
collision cannot be completely described with the aid 
of the laws of classical mechanics, such a comparison 
as this cannot be carried further on the basis of such 
cqpsiderations as' those just outlined. 

A more intimate connexion between the spectra 
and the atomic model has been revealed, however. 


by an investigation of the motion in those stationary 
.states where the term number is large, and where 
the dimensions of the electron orbit and the frequency 
of revolution in it vary relatively little when we go 
from one stationary state to the next following. It 
was possible to show that the frequency of the radiation 
sent out during the transition between two stationary 
states, the difference of the term numbers of which 
i.s* small in comparison to these numbers themselves, 
tended to coincide in frequency with one of the 
harmonic components into which the electron motion 
could be resolved, and accordingly also with the 
frequency of one of the wave trains in the radiation 
which would be emitted according to the laws of 
ordinary electrodynamics. 

The condition that such a coincidence should occur 
in this region where the stationary states differ but 
little from one another proves to l)e that the constant 
in the Balmer formula can be expressed by means of 
the relation 


K: 


2Tt^e^n 


where e and m are respectively the charge and mass 
of the electron, while h is Planck’s constant. 7 ’liis 
relation has been shown to hold Lo within tlie con- 
siderable accuracy with whicJi, especially through the 
beautiful inv'estigatjons of Millikan, the quantities 
e, m, and h arc known. 

This result shows that there exists a connexion 
between the hydrogen spectrum and the model for 
the hydrogen atom which, on the whole, is as close 
as we might hope considering the departure of the 
postulates from the classical mechanical and electro- 
dynamic laws. At the same time, it affords some 
indication of how' we may perceive in the quantum 
theory, in spile of the fundamental character of this 
departure, a natural generalisation of the fundamental 
concepts of the clas.sical electrodynamic llieory. To 
this most important question we shall return later, 
but first we will discuss how the interpretation of 
the hydrogen spectrum on the basis of the postulates 
has proved suitable in several ways, for elucidating the 
relation between the properties of the diffefent elements. 


Relationships between the Elements. 

The discussion above can be applied immediately 
to the process whereby an electron is bound to a 
nucleus with any given charge. The calculations 
show that, in the stationary state corresponding to 
a given value of the number n, the size of the orbit 
will be inversely proportional to the nuclear charge, 
while the work necessary to remove an electron will 
be directly proportional to the square of the nuclear 
charge. The spectrum that is emitted during the 
binding of an eJectfon by a nucleua with charge N 
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times that of the "hydrogen nucleus can therefore he 
represented by the formula : 

If in this formula we put N=2, we get a spectrum 
which contains a set of lines in the visible region 
which was observed many years ago in the spectrum 
of certain stars. Rydberg assigned these lines to 
hydrogen because of the close analogy with the ^ries 
of lines represented by the Balmcr formula. It was 
never possible to produce these lines in pure hydrogen, 
but just before the theory for the hydrogen spectrum 
was put forward, Fowler succeeded in observing the 
series in question by sending a strong discharge 
through a mixture of hydrogen and helium. This 
investigator also assumed that the 
lines were hydrogen lines, because 
there existed no experimental 
evidence from which it might be 
inferred that two different sub- 
stances could show properties 
resembling each other so much as 
the spectrum in question and that 
of hydrogen. After the theory 
was put forward, it became clear, 
however, that the observed lines 
must belong to a spectrum of 
helium, but that they were not 
like the ordinary" helium spectrum 
emitted from the neutral atom. 

They came from an ionised helium 
atom which consists of a single 
electron moving about a nucleus 
with double charge. In this way 
there was brought to light a new 
feature of the relationship between 
the elements, which corresponds 
exactly with our present ideas of 
atomic structure, according to which the physical and 
chemical .properties of an element depend in the first 
instance only on the electric charge of the atomic 
nucleus. 

Soon after this question was settled the existence 
of a similar general relationship between the properties 
of the elements was brought to light by Moseley’s 
well-known investigations on the characteristic X-ray 
spectra of the elements, which was made possible 
by Laue’s discovery of the interference of X-rays in 
crystals and the investigations of W. H. and W. L. 
Bragg on this subject. It appeared, in fact, that 
the X-ray spectra of the different elements possessed 
a much simpler structure and a much greater mutual 
resemblance than their optical spectra. In particular, 
it appeared that the spectra changed from element 


to element in a manner that corresponded closely to 
the formula given above for the spectrum emitted 
during the binding of an electron to a nucleus, pro- 
vided N was put equal to the atomic number of’the 
element concerned. This formula was even capable 
of expressing, with an approximation that could not 
be without significance, the frequencies of the strongest 
X-ray lines, if small whole numb^s were substituted 
for «' and ^ 

This discoveiy was of great importance in several 
respects. I n the first place, the relationship between the 
X-ray spectra ot different elements proved so simple that 
it became possible to fix without ambiguity the atomic 
number for all known substances, and in this way to 
predict with certainty the atomic number of all such 


liitherto unknown elements for which there is a place 
in the natural system. Fig. 3 shows how the square 
root of the frequency for two chamcteristic X-ray 
lines depends on the atomic number. These lines 
belong to the group of so-called K-lines, which are 
the most penetrating of the characteristic rays. With 
very close approximation the points lie on straight 
lines, and the fact that they do so is conditioned 
not only by our taking account of Iftiown elements, but 
also by our leaving an open place between molybdenum 
(42) and ruthenium (44), just as in Mendcleeff’s 
original scheme of the natural systeA of the elements. 

Further, the laws of X-ray spectra provide a con- 
firmation of the general theoretical conceptions, both 
with regard to the constitution of the atom and the 
ideas that have served as a basis for the interpretation 
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of spectra. Thus the similarity between X-ray 
spectra and tlie spectra emitted during the binding 
of a single electron to a nucleus may be .simply inter- 
preted from the fact that the transitions between 
stationary states with which w'e are concerned in 
X-ray spectra are accompanied by changes in the 
motion of an electron in the inner part of the atom, 
where the influenc# of the attraction of the nucleus 
is very great compared with the rej^ulsive forces of 
the other electrons. 

The relations between other properties of the elements 
are of a much more complicated character, which 
originates in the fact that we have to do with processes 
concerning the motion of the electrons in the outer 
part of the atom, where the forces that the electrons 


exert on one another are of the same order of magnitude 
as the attraction tow'ards the nucleus, and where, 
therefore, the details of the interaction of the electrons 
play an important part. A cliaractcristic example 
of such a case is afforded by the spatial extension 
of the atoms of the elements. Lothar Meyer himself 
directed attention to the characteristic periodic change 
exhibited by the «-alio of the atomic weight to the 
density, the so-called atomic volume, of the elements 
in the natural system. An idea of these facts is given 
by Fig. 4, in which the atomic volume is represented 
as a function of the atomic number. A greater 
difference between this and the pre\ious figure could 
scarcely be imagined. While the X-ray spectra 
vary uniformly with the atomic number, the atomic 
volu'hies show a characteristic periodic change w'hich 
corresponds exactly to the change in the chemical 
properties of the elements. 


Ordinary optical spectra behave in an analogous 
way. In spite of the dissimilarity between these 
spectra, Rydberg succeeded in tracing a certain 
general relationship between the hydrogen spec- 
trum and other spectra. Even though the spectral 
lines of the elements wdth higher atomic number 
appear as combinations of a more complicated manifold 
of spectral terms which is not so simply co-ordinated 
witB a series of whole numbers, still the spectral terms 
can be arranged in series each of which shows a strong 
similarity to the series of terms in the hydrogen 
spectrum. This similarity appears in the fact that 
the terms in each serie.s can, as Rydberg poinled out, 
be very accurately represented by the formula K/(n + u)^, 
where K is the same constant that occurs in the 
hydrogen spectrum, often called the 
Rydberg constant, while n is the 
term number, and a a constant 
which is different for the different 
series. 

Tliis relationship with the hydro- 
gen spectnim leads us immediately 
to regard these spectra as the lait 
step of a process whereby the neutral 
atom is built up by the capture and 
binding of electrons to the nucleus, 
one by one. In fact, it is clear that 
the last electron captured, so long as 
it is in that stage of the binding 
process in whu'h its orbit is still 
large compared to the orbits of the 
previously bound electrons, will be 
.subjected to a force from the 
nucleus and these electrons, that 
differs but little from the force with 
which the electron in the hydrogen 
atom is attracted towards the nucleus 
while It is moving in an orbit of corresponding 
dimensions. 

The spectra so far considered, for which Rydberg’s 
laws hold, are excited by means of electric dis- 
charge under ordinan,'^ conditions and are often called 
arc spectra. The elements emit also another type 
of spectrum, the so;;called spark spectra, when they 
are subjected to an extremely powerful discharge. 
Hitherto it was impossible to disentangle the spark 
spectra in the same w'ay as the arc spectra. Shortly 
after the above view on the origin of arc spectra 
was brought forward, however, Fowler found (1914) 
that an empirical expression for the spark spectrum 
lines could be established which corresponds exactly 
to Rydberg’s laws with the single difference that the 
constant K is replaced by a constant four limes as 
large. Since, as we have seen, the constant that 
appears in* the spectrum sent out during the^binding 
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of an electron to a helium nucleus is exactly equal 
10*4 K, it becomes evident that spark spectra are due 
to the ionised atom, and thattheir emission corresponds 
to the last step but one in the fonmtion of the neutral 
atom by the successive rapture and binding of electrons. 

Absorption and Excitation of Spectral Lines. 

The interpretation of the origin of the spectra was 
also able to explain the characteristic laws that govern 
absoqjtion spectra. As Kirchhoff and Bunsen had 
already shown, there is a close relation l)etwecn the 
selective absorption of substances for radiation and 
their emission spectra, and it is on this that the 
application of spectrum analysis to the heavenly 
bodies essentially rests. Yet on the basis of the 
classical electromagnetic theory, it is impossible to 
understand why substances in the form of vapour 
show absorption for certain lines in their emission 
spectrum and not for otlicrs. 

On the basis of the postulates given above we are, I 
liowcver, led to assume that the absorption of radiation 
corresponding to a spectral line emitted by a transition 
from one stationary state of the atom to a state of 
less energy is brought about by the return of the atom 
from the last-named state to the first. We thus 
understand immediately that in ordinary circum.stances 
a gas or vapour can only show .selective absorption 
for spectral lines that arc produced by a transition 
from a state corresponding to an earlier stage in the 
binding process to tlie normal state. Only at higher 
temperatures or under ibe influence of electric dis- 
charges whereb)" an appreciable number of atoms are 
being constantly disrupted from the normal state, 
can we expect absorj)tion for other lines in the emission 
spectrum in agreement with the experiments. 

A most direct confirmation for the general inter- 
pretation of spectra on tin* basis of the postulates 
has also been obtained by investigations on tlie 
excitation of spectral lines and ionisation f>f atoms 
by means of impact oh free electrons with given 
velocities. A decided advance in this direction was 
marked by the well-known investigations of Franck 
and Hertz (1914). It appeared from their results 
that by means of electron impacts it was impossible 
to impart to an atom an arbitrary amount of energy, 
but only such amounts as corresponded to a transfer 
of the atom from its normal state to anotlicr stationary 
state of the existence of which the spectra assure us, 
and the energy of which can be inferred from the 
magnitude of the spectral term. 

Further, striking evidence was afforded of the in- 
dependence that, according to the postulates, must 
be attributed to the processes wliich give rise to the 
emission of the different spectral lines of an element. 


Thus it could be shown directly that atoms that were 
transferred in this manner to a stationary state of 
greater energy were able to return to the normal 
state with emission of radiation corresponding to a 
single spectral line. 

Continued investigations on electron impacts, in 
which a large number of phy'sicists have shared, liave 
also produced a detailed confirmation of the theory 
concerning the excitation of scries spectra. E.specially 
it has been po.ssible to show that for the ionisation 
of an atom by electron impact aii amount of energy 
is necessary that is exactly equal to the work required, 
according to the theory, (o remove the last electron 
captured from the atom. This work can be determined 
direc tly as the product of Planck’s constant and the 
spectral term corresponding to the normal state, 
which, as mentioned above, is equal to the limiting 
value of the frequencie.s of the spectral series connected 
with selective absorption. 

The Quantum Theory of Multiply-Pkriodic 
Systems. 

While it was thus jxissible by means of the funda- 
mental postulates of the quantum theory to account 
directly for certain general features of tlie properties 
of the elements, a closer development of the ideas 
of the quantum theory was necessary in order to 
account for these properties m turther detail. In the 
course of the last few years a more general theo- 
retical basis has been attained tli rough the develop- 
ment of formal methods that permit the fixation of 
the stationary states lor electron motions of a more 
general lyfie than those we have hitherto considered. 
For a simply periodic motion such as we meet in the 
pure harmonic oscillator, and at least to a first ap- 
proximation, in the motion of an electron about a 
positive nucleus, the manifold of stationary states 
can be simply co-ordinated to a series of whole 
numbers. For motions of the more general class 
mentioned above, the so-called multiply-periodic 
motions, however, the stationary states compose a 
more complex manifold, in which, according to 
these formal methods, each state is characteri.sed by 
several whole numbers, the .so-called “ quantum 
numbers.” 

In the development of the theory a large number 
of physicists have taken part, and the introduction 
of several quantum numiiers can be traced back to 
the work of Planck himself. But the definite step 
which gave the impetu.s to further work was made 
by Sommerfeld (1915) in his explanation of the fine 
structure shown by the hydrogen lines when the 
spectrum is observed with a spectroscope of high 
resolving power. The occurrence qf this fine structure 
must be ascribed to the circumstance that we have 
to deal, even in hydrogen, with a motion which is. 
not exactly simply periodic. In fact, as a consequence 
of the change in the electron’s mass with velocity 
that is claimed by the theory of relativity, the electron 
orbit will undergo a very slow prece^ion in the orbital 
plane. The motion will therefore be doubly ijeriodic, 
and besides a number characterising the term in the 
Balmer formula, which we shall., call the principal 
quantum number because it determines in the %iain 
the energy of the atom, the fixation of the stationary 
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states demands another quantum number which we character completely, but the hydrogen spectrum will 
shall rail the subordinate quantum number. continue to consist of lines that are given to a close 

A survey of the motion in the stationary states approximation by the Balmer formula, due to the 

thus fixed is given in the diagram (Fig. 5), which fact that the approximately periodic character of the 

rcplroduccs the relative size and form of the electron motion will be retained. Only when the disturbing 

orbits. Each orbit is designated by a symbol «*, forces become so laige that even during a single 

where n i.s tlie principal quantum number and k the revolution of the electron the orbit is appreciably 

subordinate (juaritum numlier. All orbits wdth the disturbed, will the spectrum undergo essential changes, 

same principal quantum number have, to a first The statement often advanced that the introduction of 

approximation, the same major axis, while orbits two (juantum numbers should be a necessary condition 

with the same value of k have the same parameter, for^he explanation of the Balmer formula must there- 

i.e. ihc same value for tlie shortest cnord through the fore be considered as a misconception of the theory, 

focus. Since the energy values for different state.s Sdmraerfeld's theory has proved itself able to 
willi the same value of n but different values of k account not only for the fine structure of the hydrogen 

differ a little from each other, we get for each hydrogen lines, but also for that of the lines in the helium spark 

line corresponding to definite values of n* and in spectrum. Owing to the greater velocity of the 

the Balmer formula a number of different transition electron, the intervals between the components into 

processes, for which the frequencies of the emitted which a line is split up are here much greater and can 

radiation as calculated by the second postulate are be measured with much greater accuracy. The theory 

was also able to account for certain 
features in the fine structure of 
X-ray spectra, where w'e meet fre- 
quency differences that may even 
reach a value more than a million 
times as great as those of the fre- 
quency differences for the com- 
ponents of the hydrogen lines, 

Shortly after this result had been 
attained, Schwarzschild and Epstein 
(1916) simultaneously succeeded, by 
means of similar considerations, in 
accounting for the characteristic 
changes that the hydrogen lines 
undergo in an electric field, which 
had been discovered by Stark in 
the year 1914. Next, an ex- 
planation of the essential features 
of the Zeeman effect for the hydro- 
gen lines was worked out at the 
same time by Somnierfeld and Debye 
(19T7). In this instance the applica- 
not exactly the same. As Sommcrfeld was able to tion of the Postulates involved the consequence 
show', the components this gives for each hydrogen that only certain orientations of the atom relative 
line agree with the observations on the fine structure to the magnetic field were allowable, and this character- 
of hydrogen lines to within the limits of experimental istic consequence of the quantum theorv' has quite 
error. In Uie figure the arrows designate the processes rotently received a most direct confirmation in the 
that give rise to the components of the red and green beautiful re.searches of Stern and Gerlach on the 
lines in the hydrogen spectrum, the frequencies of deflexion of swiftly-moving silver atoms in a non- 
which are obtained by putting n'*-2 and «'~3 or 4 homogenous magnetic field, 
respectively in the Balmer formula. 

^In considering the figure it must not be forgotten Correspondence Principle. 

that the description of the orbit is there incomplete. While this development of the theory of spectra 
in so mucli as with the scale used the slow precession w'as based on the working out of formal methods 
docs not show at all. In fact, this precession is so for the fixation of stationary states, the present 
slow that even for the orbits that rotate most rapidly lecturer succeeded shortly afterwards in throwing 
the electron performs about 40,000 revolutions before light on the theory from a new view-point, by pursuing 
the perihelion has gone round once. Nevertheless, further the characteristic connexioii between the 
it is this precession alone that is responsible for the quantum theory and classical electrodynamics already 
multiplicity of the stationary states characterised by traced out in the hydrogen spectrum. In connexion 
the .sulxirdinate quantum number. If, for example, with the important work of Ehrenfest and Einstein 
the hydrogen atom is subjected to a small disturbing these efforts led to the formulation of the so-called 
force which perturbs the regular precession, the correspondence principle, according to which the 
electron orbit in the stationary states will have a occurrence of transitions between the stationary states 
formcaltogether different from that given in the figure, accompanied by emission of radiation is trac^ back 
This implies that the fine structure will change its to the harmonic components into which the motion 
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of the atom may be resolved and which, according 
to the classical theory, determine the properties of 
the radiation to w’hich the motion of the particles 
gives rise. 

According to the correspondence principle, it is 
assumed that every transition process between two 
stationary stales can be co-ordinated with a corre- 



sponding harmoijjfe vibration component in such a 
way that the probability of the occurrence of the 
transition is dependent on the amplitude of the vibra- 
tion. The state of polarisation of the radiation emitted 
dll ring, the transition depends on the further character- 
istics of the vibration, in a manner analogous to that 
in which on the classical theory the intensity and state 
of polarisation in the wave system emitted by the 
atom as a consequence of the presence of this vibration 
comi^inent would be determined respectively by the 
amplitude and further characteristics of the vibration. 

With the aid of the correspondence principle it 
has been possible to confirm and to extend the above- 
mentioned results. Thus it was possible to develop a 
complete quantum theory explanation of the ZeeMan 
effect for the hydrogen lines, which, in spife of the 
essentially different character of the assumptions that 
underlie the two theories, is very similar throughout 
to Lorentz’s original explanation based on the classical 
theory. In the case of the Stark effect, where, on 
the other hand, the classical theory was completely 
at a loss, the quantum theory explanation could he 
so extended with the help of the correspondence 
principle as to account for the polarisation otthe 


up, of which the picture on the right gives the 
components which are polarised parallel to the field 
and that on the left those that are polarised per- 
pendicular to it. The experimental results are re- 
presented in the upper half of the diagram,' the 
distances from the dotted line representing the 
measured displacements of the components, and the 
lengths of the lines being proportional to the relative 
intensity as estimated by Stark from the blackening 
of the phot()graphic plate. In the lower half is given 
for comparisqji a representation of the theoretical 
re.sults from a drawing in Kramers’ paper. 

The symbol («'«/ - rf attached to the lines gives 
the transitions between tlic stationar>' states of 
the atom in the electric field by which the com- 
ponents are emitted. Besides the principal quan- 
tum integer «, the stationary states are further 
characterised by a subordinate quantum integer s, 
which can be negative as well as positive and has a 
meaning quite different from that of the quantum 
number k occurring in the relativity theoiy^ of the 
fine structure oi the hydrogen lines, wTiieh fixed 
the form of the electron orbit in the undisturbed 
atom. Under the influence of the electric field both 
the form of the orbit and its position undergo 
large changes, hut certain properties of the orbit 
remain unchanged, and the subordinate quantum 
number .v is connected with these. In Fig. 7 the 
position of the components <!orresponds to the fre- 
quencies calculated for the different transitions, and 
the lengths of the lines arc proportional to the 
probabilities as calculated on the basis of the corre- 
spondence principle, by wliicli also the polarisation 
of the radiation is determined. It is seen that the 
theory reproduces completely the main feature of 
the experimental results, and in the light of the corre- 
spondence principle we can say that the Stark effect 
reflects down to the smallest details the action of,^ 
the electric field on the orbit of the electron in the' 
hydrogen atom, even though in this case the reflection 
is so distorted that, in contrast with the case of the 
Zeeman effect, it would scarcely be possible directly 


exhibited by the components. This last question has 
been more closely investigated by Kramers, and the 
accompanying figure will give some impression of how 
yompletely it is possible to account for the phenomenon 
under consideration. 

Fig. 6 reproduces one of Stark’s, well-known photo- 
graphs of the splitting up of tte^lWrpgen lines. The h!-, 
picture displays very weHcirtl# *vimed hature of the 'iT I 'll I ^1 | I II 
phenomenon, and shows-in how peculiar a fashion the wmk) NjroNj 
intensity varies from component to component. The 
components below are polarised perpendicular to the 
field, while those above are polarised parallel to 
the^ld. 

Fig. 7 gives a diagrammatic representation of the 
experimental and theoretical results for the line Hy, 
the frequency of which is given by the Balmer 
formula with and The vertical lines 

denote the components into which the line is split 
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to recognise the motion on the b/isis of the classical 
ideas of the origin of electromagnetic radiation. 

Results of interest were also obtained for the spectra 
of elements 3f higher atomic number, the explanation 
of which in the meantime had mdde important progress 
through the work of Sommerfeld, who introduced 
several quantum numbers for the description of the 
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electron orbits. Indeed, it was possible, with the by one. As we have seen, the optical spectra of 
of the correspondence principle, to account completely elements provide us with evidence on tlie progress 
for the characteristic rules which govern the seemingly of the last steps in this building up process, 
capricious occurrence of combination lines, and it is An insight into the kind of information that the 
not too much to say that the quantum theory has closer investigation of the spet'tra has provided in this 
not only provided a simple interpretation of the respect may be obtained from Fig. 8, which gives a 
combination principle, but has further contributed diagrammatic representation of tlie orbital motion in 
materially to the clearing up of the mystery that the stationary* states corresponding to the emission 
has long rested over the application of this principle. of the arc-spectrum of potassium. The curves show 
The same view-pofnts have also proved fruitful in the form of the orbits described in the stationary 
. the mvesiigation of the so-called band i^ectra. These states by the last electron captured in the potassium 
do not originate, as do series sj^ectra, from individual atom, and they can lie considered as stages in the 
atoms, hut from molecules ; and the fact that these process whereby the 19th electron is bound after the 

18 previous electrons have already 
been bound in their normal orbits. 
In order not to complicate tlie 
figure, no attempt has been made 
to draw any of the orbits of these 
inner electrons, but the region in 
which they move is enclosed by 
a dotted circle. In an atom with 
several electrons the orbits will, 
in general, ha^e a complicated 
character. JJecause of the sym- 
metrical nature of the field of force 
about the nucleus, however, the 
motion of each single electron ran 
be apjiroximalely described as a 
plane periodic motion on whii'h is 
superimposed a uniform rotation in 
tlie plane of tlie orliil. 'J'he orlfit 
of eai'h electron will therefore be to a 
first upjiroximation doubly periodic, 
and will be fixed liy two quantum 



spectra are so rich in lines is due to the complexity 
of the motion entailed by the vibrations of the atomic 
nuclei relative to each other and the rotations of 
I the molecule as a whole. The first to apply the 
postulates to this problem was Schwarzschild, but 
the important work of Heurlinger especially has 
thrown much light on the origin and structure of 
band spectra. The con.siderations employed here can 
be traced buck directly to those discussed at the 
beginning of this lecture in connexion with Bjerrum’s 
theory of the influence of molecular rotation on the 
infra-red absorption lines of gases. It is true we no 
longer think that the rotation is reflected in the spectra 
in the way claimed by classical electrodynamics, but 
rather that the line components are due to transitions 
between stationary states which differ lis regards 
rotational motion. That the phenomenon retains 
its essential features, howc\’er, is a typical consequence 
of the correspondence principle. 

The Natural System of the Elements. 

The ideas of the origin of spectra outlined in the 
preceding have furnished the basis for a theory of the 
structure of the atoms of the elements which has 
shown itself suitable for a general interpretation of 
the main features of the properties of the elements, 
as exhibited in the natural system. This theor>' is 
based primarily on ofinsiderations of the manner in 
which thq atom can be imagined to be built up by the 
capture and binding of electrons to the nucleus, one 


numl'iers, a.s arc the stut ionar)' slates in a hydrogen atom 
whm the relativity precession is taken into account. 

In Fig. 8, a.s in Fig. 5, the electron orbits are marked 
with the symbol where n is the principal quantum 
number and k the subordinate quantum number. 
While for the initial states of the binding process, 
where the quantum numbers are large, the orbit of 
the last electron captured lies ('ompletely outside of 
those of the ])reviously bound electrons, tin’s is not 
the case for the last stages. Tims, in the potassium 
atom, the electron orbits with subordinate quantum 
numbers 2 and i will, as indicated in the figure, 
penetrate partly into the inner region. Because of 
this circumstance, the orbits will deviate very greatly 
from a simple Kepler motion, sinc.e tliey will consist 
of a series of successive outer loops that have the 
same size and form, but eacli of which is tunied through 
an appreciable angle relative to the preceding one. 
Of these outer loops only one is .shown in the figure. 
Each of them coincides very nearly with a piece of 
a Kepler ellipse, and they are connected, as indicated, 
by a series of inner loops of a complicated character 
in which the electron approaches the nucleus closely. 
This holds especially for the orbit with subordinate 
quantum number i, which, us a closer investigation 
shows, will approach nearer to the nucleus than any 
of the previously bound electrons. 

On account of this penetration into the inner ‘region, 
the strength with which an electron in such an orbit 
is bound to the atom will— 4 n spite, of the fact that 
for the mpst part it moves iff a field of force of the 
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same character as that surrounding the hydrogen 
nucleus— be much greater than tor an electron in a 
hydrogen atom that moves in an orbit with the same 
principal quantum number, the maximum distance 
of the electron from the nucleus at the same time 
being considerably less tlian in such a hydrogen orbit. 
As we shall see, this feature of the binding process 
in atoms with many electrons is of essential importance 
in order to understand the characteristic periodic 
way in which many properties of the elements as 
displayed in the natural system vary with the atomic 
number. 

In the accompanying table (Fig. 9) is given a 
summary of the results concerning the structure of 



1] 

2 , 3 , 

3 i 3 i 5 , 

4 i 444 s 44 

5 . 5 , 5 j 5«55 

6,6,6,646,6, 

7 i 7 , 

I H 

f 







J He 








5 Lx 

z 

T 






4 Be 

2 

2 






5 B 

2 

2(1) 






10 Nr 


■I 4 






II Na 

z 


I 





13 Mk 

2 

« 4 

2 





15 


4 4 

- ‘ 





iK A 

2 

4 4 

4 4 





14 K 

2 

4 4 

4 1 

t 




;o Ca 

2 

4 4 

4 4 





31 Sc 


4 4 

4 4 r 

12) 




33 I’l 


4 1 

4 \ 2 

(2l 




3 <) ( U 

2 

4 i 

6 (> r. 

I 




Zn 

2 

1 4 

(> 6 () 

2 




31 Ga 


4 1 

6 6 6 

2 t 




3(1 Kr 


4 4 

066 

4 4 




17 Rb 

J 

4 4 

6 0 6 

4 4 

I 



38 Sr 


I < 

6 6 6 

4 4 




34 'S' 

z 

4 4 j 



(3) 



4<) Zr 

2 

4 4 

() 6 6 

442 

(2) 



47 Ak 

2 

4 4 

6 h 6 

b 6 b 

I 



38 C (1 

2 

4 4 

6 b f) 

6 (. 6 




44 in 


4 4 

(1 () f) 

6 6 6 

3 I 



51 

2 

4 1 

6 6 6 

6 6 6 

4 4 



55 Cs" 

V' 

4 4 

0 0 6 

fi 6 b 

4 I 

1 


•it) Ba 


4 4 

fi 6 (1 

6 6 6 1 

4 4 

3 


57 La 


4 4 

6 6 (. 

6 fi 6 

4 4 > 

(2) . 


58 tc 


I 4 

666 

6 6 6 T 

4 4 1 

(3) 


5 '^ Rr 1 

3 

4 4 

6 b 6 1 

6 662 

4 4 1 

(2) 


71 Cp 

2 

4 4 

6 6 6 

8 8 8 8 

4 4 I 

(-0 


73 - 

2 

4 4 

6 6 b 

8 S 8 8 

442 

(2) 


70 Au 

2 

4 4 

66b 

8 8 8 8 

6 6 6 

1 


80 Hk 

2 

4 4 

6 6 6 

8 8 8 8 

f> 6 6 

3 


81 T) 


4 4 

6 6 6 

8 8 8 8 

6 6 6 

3 I 


86 Em 


4 4 

6 6 6 

8 8 8 8 

6 6 6 

4 4 


87 - 


4 4 

6 6 6 

8 8 8 8 

6 6 0 

4 4 

T' 

88 Ka 

2 

4 4 

6 6 6 

8 8 8 8 

6 6 6 

4 4 

2 

84 Ao 

2 

4 4 

6 6 0 

8 8 8 8 

6 6 6 

4 4 I 

(2) 

, 90 '111 

2 

4 4 

6 6 6 

8 8 8 8 

6 6 6 

443 

(2) 









I18 ? 

2 

4 4 

b 6 6 

8 8 8 8 

8 8 8 8 

6 6 6 

4 4 


I'lo. 9. 


the atoms of the elements to which the author has 
been led by a consideration of successive capture and 
binding of electrons to the atomic nucleus. The 
figures before the different elements are the atomic 
numbers, which give the total number of electrons 
in the neutral atom. The figures in the different 
columns give the number of electrons in orbits corre- 
sponding to the values of the principal and subordinate 
quantum numbers standing at the top. In accordance 
with ordinary usage we will, for the sake of brevity, 


designate an orbit with principal quantum number n 
as an, ^-quantum orbit. The first electron bound in 
each atom moves in an orbit that corresponds to the 
normal .state of the hydrogen atom with quantum 
symbol ij. In the hydrogen atom there is of course 
only one electron ; but we must assume that in the 
atoms of other elements the next electron also will 
be bound in such a i-quanlum orbit of type ij. As 
the table shows, the following electrons are hound 
in 2-quantum orbits. To begirt with, the binding 
will result in 2j orbit, but later electrons will be 
bound in 2^ orbits, until, after binding the first 10 
electrons in the atom, we reach a closed configuration 
of the 2'quanlum orbits in which we assume there 
are four orbits of each ttqie. This configuration is 
met for the first time in the neutral neon atom, w'hich 
forms the conclusion of the second jioriod in the 
system of the elements. When w'e proceed in this 
system, the following electrons are bound in 3-quantum 
orbits, until, after the conclusion of the third period 
of the system, we encounter for the first time, in 
elements of the fourth period, electrons in 4-quant um 
orbits, and so on. 

This jiictiire of atomic structure contains many 
features that were brought forward by the w’ork of 
earlier investigators. Thus the attempt to interpret 
the relations between the elements in the natural 
system by the a.s.sumption of a division of the electrons 
into groups goes as far Ixick us the work of J. J. 
Thomson in 1904. Later, t his view^-point was develo}K*d 
cliicfly by Kossel (1916), who, moreover, has connected 
such a grouping with the laws that investigations of 
X-ray .spectra have brought to light. 

Also G. R. Lewis and 1 . Langmuir have sought to 
account for the relations between the properties of the 
elements on the basis of a grouping inside the atom. 
These investigators, however, assumed that the 
electron.s do not move about the nucleus, but occupy 
positions of equilibrium. In this way, though, no 
closer relation can be reached between the jiroperties 
of the elements and the experimental results concern- 
ing the con-stituents of the atoms. Statical positions 
of equilibrium for the electrons are in fact not possible 
in cases in which the forces between the electrons 
and the nucleus even approximately obey the laws 
that hold for the attractions and repulsions between 
electriral charges. 

The possibility of an inlerjiretation of the jiropertios 
of the elements on the basis of these latter laws is 
(juitc characteristic for the jiicture of atomic structure 
developed by means of the quantum theory. As 
regards tliis picture, the idea of connecting the group- 
ing with a classification of electron orbits according 
to increasing quantum numberti was suggested liy 
Moseley’s discovery of the laws of X-ray spectra, and 
by Sommerfeld’s work on the fine structure of these 
spectra. This has been principally emphasised by 
Vegard, who some years ago in connexion with iiivesti- 
gaftions of X-ray spectra proposed a grouping of 
electrons in the atoms of the elemelils, which in many 
ways shows a likeness to that which is given in the 
above table. 

A satisfactory basis for the further development of 
this picture of atomic structure has, however, only 
recently been created by the study of the binding 
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processes of the electrons in the atom, of which we 
have experimental evidence in optical spectra, and 
the characteristic features of which have been elucidated 
principally by tlic correspondence principle. It is 
here an essential circumstance that the restriction on 
the course of the fiinding proi'ess, which is expressed 
by the presence of electron orbits with higher 
quantum numbers in the normal state of the atom, 
can be naturally connected with the general condition 
for the occurrence of transitions between stationary 
, states, formulated in that principle. ^ 

Another essential feature of the theory is the 
influence, on the strength of binding and the dimensions 
of the orbits, of the penetration of the later bound 
electrons into the region of tiie earlier bound oiie.s, 
of which we have seen an example in the discu.ssion 
of the origin of the potassium spectrum. Indeed, this 
circumstance may fie regarded as the essential cause 
of thc^ pronounced jieriodicity in the properties of 
the elements, in that it implies that the atomic dimen- 
sions and chemical properties of homologous substances 
in the different periods, as, for example, the alkali- 
metals, show a much greater similarity than that 
which might be expected from a direi’t comparison 
of tlie orbit of the last oledron fioimd wdth an 
orbit of the same quantum numher in the hydrogen 
atom. 

The increase of the principal quantum number 
wdu< h we meet when we proceed in the series ol the 
elements, affords also an immediate explanation of 
the ehararteristic deviations from .simple periodicity 
which are exhibited by the natural .system and are 
expressed in Fig. i by tiie hrai'keting ol certain series 
of elements in the later periods. 'I’he first time .such 
a deviation is met with is in the 4th period, and the 
reason for it (’an be simply illustrated by means of 
our figure of the orbits of the last electron bound in 
tt-thc atom of potassium, which is the first element in 
this period. Indeed, in potassium we eni'ounter for 
the first time in the sequence of the elements a case 
in w’hicli the princijial quantum, numher of the orbit 
of the last electron bound is, in tlie normal .state of 
the atom, larger than in one of the earlier stages of 
the binding process. The normal state corre.sponds 
hero to a 4j orliit, which, because of the penetration 
into tlie inner region, corresponds to a much stronger 
binding of the electron than a 4'quantum orbit in 
tlie hydrogen atom. The binding in question is 
indeed c^■cn stronger tlian for a z-quantum orbit 
in the hydrogen atom, and is therefore more than 
tw'ice as strong as in the circular 33 orbit which is 
situated completely outside the inner region, and for 
which the strength of the binding differs but little 
from that for a 3-qupntum orbit in hydrogen. 

This wull not continue to he true, however, when 
^ consider the binding of the iqth electron in sub- 
stances of higher atomic number, because of the much 
smaller relative difference between the field of force 
outside and inside^ the region of the first eighteen 
electrons bound. 'As is shown by the investigation 
" of the spark spectrum of calcium, the binding of the 
i9fh electron in the 4j orbit is here but little stronger 
than Ip 3j orbits, and as soon as we reach scandium, 
w&fmust assume that the 3, orbit will represent the 
orbit of the 19th electron in the normal state, since 


this type of orbit will correspond to a stronger binding 
than a 4^ orbit. While the group of electrons ia 

2- quantum orbits has lieen entirely completed at the 
end of the 2nd jieriod, the development that the group 
of 3-quantum orbits undergoes in the course of the 
3rd period can therefore only be described as a pro- 
visional com|tetion, and, as shown in the table, this 
electron group will, in the bracketed elements of the 
4th period, undergo a stage of further development 
ill wlych electrons are added to it in 3-quantum orbits. 

This development brings in new features, in that 
the development of the electron group with 4-quantum 
orbits comes to a standstill, so to speak, until the 

3- quantiim group has reached its final closed form. 
Although we are not yet in a position to account in 
all details for the .steps in the gradual development 
of the 3-quantum electron group, still w'e can say that 
with the help of the quantum theory we see at once 
wdiy it is in the 4th period of the system of the elements 
that there occur for the first time successive elements 
w'ith properties tliat resemble each other as much 
as the properl iics of the iron group) indeed, we ('an 
even understand wJiy these elements show their well- 
known paramagnetic properties. Williout lurther 
reference to the (juantum theory, Ladenburg had on 
a previous occasion already suggested tiic idea of 
relating the cliemical and magnetic properties of iht^se 
elements w'ith the develo[)inent of an inner electron 
group in the atcmi. 

T wdll not enter into many more details, but only 
mention that lh<' jK’euliarities we meet wnth in the 
51 h period arc explained in much the same way as 
those in the 4th period. Thus the propcrluvs ol the 
brack«5ted elements in the 5lh period a.s it appears 
in the table, depend on a stage in tlie development 
ofitlie 4-quantum electron group that is initiated hv 
the entrance in the normal slate of eh'ctrons in 43 orhit.s. 
In the 6th period, however, vve meet new features. 
In this period w'e eneoimtcr not only a stage of the 
development of the electron groups with 5- and 
6-quantuni orbits, but also the final completion of 
the dcveldpmcnt of the 4-(juantum electron group, 
wdiich is initiated by tlie entrance for the first time 
of electron orbits of the 44 type in the normal state 
of the atom. This development finds its characteristic 
expression in the occurrence of the peculiar family 
of elements in tlie 6th period, known as the rare-earths. 
These show, as we know, a still greater mutual similarity 
in tlieir chemical properties than the elements of the 
iron family. This must be ascribed to the fact that 
we have here to do with the development of an electron 
group that lies dee|ier in the atom. It is of interest 
to note that the tlieory can also naturally account 
for the fact that these elements, which resemble 
each other in so many wa)-s, still show great differences 
in their magnetic properties. 

The idea that the occurrence of the rare-earths 
depends on the development of an inner electron 
group has been put forward from different sides. 
Thus it is found in the wor^k of Vegard, and at the 
same time as my own work, it was proposed by Bury 
in ^connexion with (Jonsidi^tioniS of the’ sy^temad 
relation betw'een the t^^ical progenies and the 
grouping of the electreisJnside the atom from the 
point ol view of Langmuin^i^static atomic model. While 
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until now it has not been possible, however, to give 
any theoretical basis for such a development of an 
inner group, we see that our extension of the quantum 
theory provides us with an unforced explanation. 
Indeed, it is scarcely an exaggeration to say that if 
the existence of the rare-earths had not been established 
by direct chemical investigation, the oq^rrence of 
a family of elements of this character within the 
6th period of the natural system of the elements 
might have been tlieoretically predicted. ^ 

When we proceed to the 7th period of the system, 
wc meet for the first time with 7-quantum orbits, 
and we shall expect to find within this period features 
that are essentially similar to those in the 6th period, 
in that besides the first stage m the development of 
the 7-quantum orbits, Wc must expect to encounler 
further stages in the development of the group with 
6- or 5-quantiim orbit.s. However, it has not been 
possible directly to confirm this expectation, because 
only a few elements are known in the beginning of 
the 7th period. The latter circumstance may lie 
supjioscd to be intimately connected with the instability 
of atomii' nuclei with large charges, which is expressed 
in the prevalent radioactivity among elements w'ith 
liigh atomic number. 

X-RAY Spectra and Atomic Constitution. 

In the discussion of the conceptions of atomic 
slnicture w'e have hitherto placed the emphasis on 
tlir formation of the atom by successive capture »)f 
electrons. Our picture wriuld, however, be incomplete 
without .'(Ome reference to the confirmation of the 
theory afforded by the study of X-ray .spectra. Since 
'tJie interruption of Moseley’s fundamental researches 
by his untimely death, the study of these spectra has 
been lontinued in a most admirable way by Prof? 
Siegbahn in Lund. On the basis of the largo amount 
of experimental evidence adduced by him and his 
collaborators, it has been possible rei'ently to give a 
(lassification of X-ray spectra tliat allows an immediate 
interpretation on the quantum theory. In the first 
place it has been possible, just as in tlie case of the 
optical spectra, to represent the frequency of eacli 
of the X-ray lines as the difference between two out 
of a manifold of spectral terms characteristic of the 
element in question. Next, a direct connexion with 
the atomic theory is obtained by the assumption 
that each of these spectral terms multiplied by Planck’s 
constant is equal to the work which must be done 
on the atom to remove one of its inner electrons. 
In fact, the removal of one of the inner electrons 
from the completed atom may, in acixirdance with 
the above considerations on the formation of atoms by 
capture of electrons, give rise to transition proces.ses 
by which the place of the electron removed is taken 
by an electron belonging to one of the more loosely 
bound electron groups of the atom, with the result 
that after the transition an electron will be lacking 
in this latter group. 

The X-ray lines ‘may thus be considered as giving 
evidence of stages in a process by which the atom 
undergoes a reorganisation after a disturbance in its 
interior. According to our views on the stability of 
the electronic configuration such a disturbance must 
consist in tlie total removal of electrons from^the atom, 


or at any rate in their transference from normal orbits 
to orbits of higher quantum numbers than those 
belonging to completed groups ; a circumstance which 
is clearly illustrated in the characteristic difference 
lietween selective absorption in the X-ray region, 
and that exhibited in the optical region. 

The classification of the X-ray spectra, to the achieve- 
ment of which the above-mentioned work of Sornmer- 
feld and Kossel has contributed materialhq has 
recently made it possible, by means flf a closer examina- 
tion of the man^^cr in winch the terms occurring in 
the X-ray spectra vary with the atomic number, ,lo 
obtain a very direct test of a numln'r ol the theoretical 



conclusions as regards the structure of the atom. 
In Fig. 10 the abscissae are the atomic numbers and 
the ordinates are proportional to the square roots 
of the spectral terms, while the symbols K, L, M, N, 0 , 
for the individual terms refer to the characteristic 
discontinuities in the selective 3 .bsorption of the 
elements for X-rays j these were originally found by 
Barkla before the discovery of tfiie interference of^ 
X-rays in crystals had provided a means for the 
closer investigation of X-ray spectra. Although the 
curv'es generally run very uniformiy, they exliibit 
a number of deviations from uniformity which have 
been especially brought to light by the recent investiga- 
tion of Coster, who has for sortie years worked in 
Siegbahn’s laboratory. * • 

These deviations, the existence of which was not 
discovered until after the publication of the theory 
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of flitomic structure discussed above, corf^dnd 
exactly to what one might expect from this theory. 
At the foot of the figure tlie vertical lines' indicate 
where, according to the theory, we shouki first expert, 
in the normal' state of the atom, the occurrence of 
orbits of the type designated. We see how it has 
been possible to conned the occurrence of every 
spectral term with the presence of an electron moving 
in an orbK of a definite ty[)e, to the removal of w'hich 
tlvis term is supposed to torrcsyiond. That in general 
there corresjionds more than one cip-vc to each type 
of orbit is due to a compliiation in the .spectra 
which would lead us too far afield to enter into here, 
and may be attributed to the deviation from the 
previously described simple type of motion of the 
electron arising from the interaction of the different 
electrorte witliin the same group. 

The intervals m the system of the elements, in which 
a further develo])ment of an inner electron group 
takes place because of the entrance into the normal 
atom of electron orbits of a certain type, are designated 
in the figure by the liorizontal lines, which arc drawn 
between the vcrtiial lines to which the quantum 
symbols are affixed. It is dear tliat siuh a develop- 
ment of an inner group is everywhere reflected in the 
curves. Particularly tlie course of the N- and O-curves 
may be regarded as a direct indication ol that stage 
in the development ot tlie electron groujis with 
4-quantum orbits of wliidi the occiirreme of the 
rare-earths bears witness. Although the apparent 
complete absence of a rcflci tion in tiie X-ray spectra 
of llie complK'uted relationships exhibited by most 
other proiierties of the elements was the typical and 
im[)ortaiit feature of Mosc'ley’s discovery, we can 
recognise, nevertheless, in the light of the progress 
of the last years, an intimate (onnexion between the 
X-ray spectra and the general relationships betw'cen 
tlie elements within tin* natural system. 

lieforc concluding this lecture I should like to mention 
one further jioint in which X-ray investigations luue 
been of importance for the test of the theory. This 
concerns the properties of the hitherto unknown 
clement with atomic mimlicr 72. On tins (jiie.stion 
opinion has been divided in rcspi'ct to the conclusions 
that could lie drawn from tlie relationships within tlie 
periodic talile, and in many representations of the 
table a [ilace is left open for this element in the 
rare-earth laraily. In Julius Thomsen’s representation 
of the natural system, how'exer, this hypothetical 
element w'as given a position liomologou.s to titanium 
and ziri'onium in much the .same way as in our repre- 
sentation in Fig. I. Such a relationship must be 
considered as a neiessary consequence of the theory 
of atomu' structure developed alxive, and is expressed 
in the table (Fig. 9) by the fact that the electron 
|pOJ5|^urations for« titanium and zirconium .show the 
WWne sort of re.semblances and differences as the 
electron configurations for zirconium and the element 
with atomic number 72. A corresponding view was 
proposed by Bury on the basis of his above-mentioned 
systematic considerations of the connexion between 
the grouping of the electrons in the atomi and the 
proijtprties of the el'iments. 

Recently, how'ever, a communication was published 
by Dauvillier announcing the observation of some 


weak lines in the X-ray spectrum of a preparation 
containing rare-earths. These w'ere ascribed to. an 
elenrent with atomic number 72 assumed to be identical 
with an element of the rare-earth family, the existence 
of which in. the preparation used had been presumed 
by Urbain many years ago. This conclusion would, 
however, 4 could be maintained, place extra- 
ordinarily great, if not unsurmount able, difficulties 
in the way‘of the theory', since it would claim a change 
in the strength of the binding of the electrons with 
the atomic number which seems incompatible with 
the ^conditions of the quantum theory. In these 
circumstances. ])r. Co.ster and Prof. Hevesy, who are 
both for the time w'orking in Copenhagen, took up 
a .short time ago the problem of testing a preparation 
of zircoii-bgaring minerals by X-ray spectroscopic 
analysjis. These iinestigators have been able to 
establish the existence in the minerals investigated 
of appreciable quantities of an clement w'ith atomic 
number 72, the chemical properties of which show 
a great similarity to those of zirconium and a derided 
difference from those ot the rare-earths.^ 

1 hope that 1 have succeeded in giving a summary 
of .some of the most important results that liave been 
attained in recent years in the field of atomic theory, 
and 1 should like, in ('onrluding, to add a few general 
remarks concerning the view-point from w'hich these 
results may be judged, and partieularly roiK'erning 
the question ol how far, wnth these re.sults, it is ]iossib1e 
to speak of an explanation, in the ordinary sense of 
the word. By a theoretical explanation of natural 
jihenomena we understand m general a classifiration 
of the observations of a certain domain witli the help 
of analogies pertaining to other domains of observa- 
tion, where one presuinablN' has to do with simpler 
phenomena. The most tliat one can demand of a 
theory is that this classification cun be puslied so 
far that it can contribute to the dev'clopment of llie 
field of observation by the prediction of new phenomena. 

When we consider the atomic theory, we are, how'- 
ever, in the peculiar po.sition that there can be no 
(piestion of an explanation in this last sense, since 
I here we have to do with phenomena winch from the 
very nature of the ease are simpler than in any otlier 
field of ob.servafion, w'here the phenomena are always 
conditioned by the combined action of a large number 
of atoms. We are therefore oliligcd to fie modest 
in our demands and rontenl ourselves with concepts 
which are formal in the sense that they do not provide a 
vi.sual picture of the .sort one is accustomed to require 
* of the explanations w'ilh which natural philosophy 
deals. Bearing this m mind I have sought to convey 
the impression tliat the results, on the other hand, 
fulfil, at least in some degree, the expectations that 
are entertained of any theory ; in fact, I have 
attempted to show how the development of atomic 
theory has contributed to the classification of extensive 
fields of observation, and by its predictions has pointed 
out the way to the completion of this classification.' 
It is scarcely necessary, how'ever, to emphasise that the" 
theory is yet in a very preliminary stage, and many 
fundaiqtental questions still await solution. 

* Forlhc result of the oontinuertMvork ol Coster and Hevesy with the new 
etecnent, for which they have proposed the name hafnium, the reader may be 
referred to their letters in Natuk* of January 30, February 10 and 34, and 
Aprils 
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for tbe Industrial ProfessiOnk 

fprtnation of the gro^ professional corpora- 
* tions of industrial intellect it is evident that there 
must be some condition of entry which shall make for 
a certain uniformity and shall satisfy the requirements 
of existing kembers. The essential prin<?il^c ob which 
all a^ee is that there must be proof of an tdeqtinte 
education in llieory, along with a sufficient and com- 
prehensive training in practice. This combinatioai is 
ensured in various ways, but for those^ who aim at 
securing the hall^jnark of inclusion within the appro- 
priate professional institution there is now in Great 
Britain a scale df reasonablyTomparable/equiremenlJ, 
based in every instance upon a proof of soundniBSS of 
general and .scientific educ.ation, with a guakn^ at 
each stage that progressive professional of technical 
experience is l^ing simultaneously acquired. 

Schemes of this type have been adopted 
Institute of Chemistry, and the Institutions of Ciffj* 
Mechanical, and Electrical Engineers, an^on^^ther^ 
Qualification to register as student is given dither by 
success in a special examination held by the institution 
concerned, or by production of evidence of having 
passed some recogni.secl equivalent, such the 
Matriculation examination of a university ; and, in 
this connexion, it i.s interesting to note that among the 
requirements there i.s now in every r.ase, in addition 
to a proved knowledge of science, a demand for a good 
training in English, and, at some stage, for knowledge 
of one foreign language. 

Having thus entered, the student, with increase of 
experience^ is led to further tests, and, with these 
satisfied and under the personal recommendation of 
those professionally competent, he may pass forward 
at appropriate ages to Graduateship, to Associate 
Membership, and in the end to full Membership of the 
institution chosen. 

The subject-matter of these further examinations is 
almost entirely technical, and has to deal with the 
specialised knowledge required for the particular pro- 
fession ; but again, in lieu of this special examination, it 
is permissible to offer a ‘recognised and approved equi- 
valent in the shape of the degree of an approved univer- 
sity, or the diploma of an approved college. There 
is, as the student advances in hre* career, a 
elimination of demand for those subjects which"] 
be studied mainly for educational training in favour of 
those which are of direct professioniil importance. 

The course of education and training followed is to 
^ve thikpqwer both to work and to think, ability not 
nnly toi-^«aEtfy into performance %ith intelligenfe in- 
given, but also to see. possibilities of nei| 
liesi^or protjeas. 
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'HWi success of this method adopted for the creation 
.of A highly qualified and well-acknowledged directorate 
has been most evident, conspicuous alike in home 
employment and in foreign and colonial engagement. 
Certain broad principles have l)een laid down and 
enforced to ensure that a course of study, coupled with 
practical training properly supervised, has produced 
a satisfactor}' and prescribed result, and, in order to 
maintain for the corporate body a vyice of accepted 
authority, the strictest conditions of admission have 
been enforced. 

Until recently it has Ijeen with this part of the 
problem of training that the great engineering and 
chemical institutions have lieen principally concerned. 
Realising the vast potentialities and responsibilities of 
their professions, they have rightly demanded from 
those desirous of entering the highest qualifications 
obtainable. The direction of scientific industry has 
risen to demand the fullest knowledge of the relevant 
sciences ; and it is to emsure the po.ssession of this 
knowledge that each institution, jealous ol its entrants, 
has laid dowm examinational tests w’hich have been 
carefully considered by practical experts, and bear 
considerable weight in tlie formulation of liigher 
scheme.s of study. 

In every industry, however, it has to be rcc'ognised 
that success comes not alone through the guidance of 
a trained, W'ell-inlormed, and open-eyed directorate, but 
that there must be also an adequate supply of skilled 
and educated under-oificers and men. It is thcretore 
of the greatest interest to notice the recent extension 
of activity of several of these high professional associa- 
tions, which, with the assistance and adive co-opera- 
tion of the Board of Education, have now taken within 
their purview schemes of study and examination 
whereby opportunity of close association with the 
professional body is given to those skilled or scientific 
workers who are ready to devote the'^ time requisite 
to follow an approved course of theoretical study, 
which for the National (Certificates may be taken in 
evening or part-time classes. 

It is to lie hoped that this liirther advance, recognis- 
ing unity of interest and consequent inter-dependence 
between the professional worker and those actually 
engaged in the operations of production, may lead to 
creation of a band of officers of industry, competent 
to undertake the effective direction of one or more of 
the many departments into which the fabric of a great 
industrial undertaking is now divided, or to come 
forward to take charge at a aill of emergency. 

There can be no doubt that we have in this new and 
wider outlook, which has been brought about by wise 
co-operation of the highest representatives of our great 
industries with the Board of Education, a possibility 
Tsin 5802. vor.. T12I 


of. most far-reaching consequence, likely not only to 
influence with advantage the whole provision of relevafit 
educational opportunity, but also to produce a far 
wider moral and psychological effect upon the worker, 
who will in this way be able to see opportunity of 
clearer relationship within one body between the man 
of directing professional qualification and himself. 

British scientific industry has often in the past 
suffered from want of this association, and it is to be 
hoped that other professional institutions with in- 
dustrial purpose may feel able to follow the enlightened 
example of those which have instituted a movement 
likely to bear the best of fruit. 

A special feature of the schemes of collaboration 
so far arranged by the Institution of Mechanical 
Engineers, the Institution of Electrical Engineers, and 
the Institute of (liemistry with the Board of Education 
for the issue of National (‘erlificates and Uiplomas is 
the guarantee of standard \-c)uchcd for by the appro- 
priate institution in conjunction W'ith the Ifoard, along 
with the allowance of reasonable variation in arrange- 
ment of the subject-matter of the approved courses 
to ensure .satisfaction of the needs of local trade 
specialisation. The examinations are conducted 
locally but under the surveillance of appointed central 
assessors, (erlificates and Diplomas thus authenticated 
should be able to claim world-wide acceptance of value 
where similar work is required to be undertaken, wdiile 
the schemes should give to the several institutions a 
most valuable means of encouragement towards the 
training of the higher grades of supervisory workers. 


Evolution and Christian Faith. 

(1) Evolution and Christian Faith. By Prof, II. II. 
Lane. Pp. xi + 214. (Princeton: Princeton Uni- 
versity Press ; London : Oxford University Press, 
1923.) 'p.s'. net. 

(2) Origin and Evolution of Religion. By Prof. E. 

Washburn Hopkins. Pp. v+370. (New Haven: 
Yale University Press ; London : Oxford University 
Press, 1923.) 1 5s. net. 

T he two booko before us are of interest not dn\y 
in themselves but also as illustrating important 
types of mental activity in America. Both books deal 
W'ith religion. Yet the author of one is a professor of 
zoology and of the , other a professor of Sanskrit. 
Prof. lAne writes from the Christian point of view, 
and combines an expert knowledge of biology with 
religious earnestness. His work is the outcome of a 
series of lectures in which he was asked by students 
to describe the theory of evolution and the salient facts 
on which it is based, and to discuss the effect o£4icci^t- 
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Mice the theory on “ one’s views of the Biblical 
account of Creation and of the Christian religion.” 
Prof. Hopkins, on the other hand, is not a Christian 
apologist, but plainly sympathises with the religious 
syncretism which is not uncommon among American 
intellectuals. He seeks to disclose and, we suggest, 
sometimes exaggerates likenesses to be found in the 
advanced religions of mankind. He uses a singularly 
wide survey of the religious devclopmeni of humanity 
to indicate the sort of faith which may emerge from 
the present clash of creeds and philosophies. He is 
learned, urbane, and detached. 

Though the writers of the two liooks thus differ 
widely, they represent parallel developments of a 
characteristically modern movement. Throughout the 
nineteenth century there was a continuous battle 
between science and theology, or, to .speak more 
definitely, between certain assumptions associated 
with but not essential to the (Christian faith and the 
contradictory conclusions reached by modem investiga- 
tion. Such a conflict was inevitable, for, as Prof. 
Gilljcrt Murray has justly said, the progress of human 
knowledge has been four times as rapid during the last 
hundred years us during any century sincti the ('hristian 
era began. The conflict, moreover, could have but 
one end : it nei'ossanly resulted in the victory of 
“science." Ihit, however complete the victory, the 
fact and value of religion remain. So it was to be 
expected that the victors themselves, once their 
triumph was assured, would turn to formulate ati 
intellectual basis for religion. As the books before u.s 
indicate, they arc now making their coniribution'to 
the restatement of theology ; and theologians, learning 
from them, are using their own special knowledge for 
ihc same purpo.se. 

It is well to insist that each type of specialist is 
needed for the work. Ju.st as theologians half a 
century ago were contemptuous of the knowledge won 
by men of science, so now the latter often fail to realise 
that from the modern theologian there is much to be 
learnt. For lack of a theological training, the man 
of science who is a Christian is always in danger of 
stumbling into some form of “ popular orthodoxy ” 
which the theologian would repudiate. The scholar 
or man of science, unfamiliar with Christian theology, 
may easily make false generali-sations from isolated 
statements, and, not .seeing the wood for the trees, 
may lose sight of the essential features of the Christian 
Weltanschauung. 

It is necessary to emphasise that Christianity is a 
synthesis. It is built upon the Gospels and their 
central Figure ; and, of coijrse, behind His teaching 
lay Jewish ethical monotheism. But the classical 
Creeds were developed by combining this basis with 
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Greek philosophy and, especially, with ideas derived 
from Plato. In particular, it is assumed that good- 
ness, beauty, and wisdom are absolute values : that 
they express the spiritual nature of the universe : that, 
because they have eternal value, they have eternal 
exislem'e. The real world is thus the spiritual world, 
where these values exist eternally ; and this world of 
ours is but an imperfect copy of a perfect archetype. 
Obviously the Cios[X’l and this philosophico-religious 
setting form a harmony. Modern Christian theologians 
contend that this harmonious structure gains in 
strength when into it the conclusions of modern science 
are I milt. If, as we believe, they are riglit, clianges 
due to modern discovery will not harm the funda- 
mentals of ('hristianity, though some ty|x:s of cherished 
picture-thinking will btvnme obsolete. 

(i) VVe will not attempt to describe Prof. Lane’s 
“ Evolution and Christian Faith.” The main outlines 
of his argument will be familiar to all who have given 
some attention to the subject. As is common with 
American authors, he pay.s more regard to works by his 
own countrymen than to those of British thinkers. He 
writes clearly and argues fairly ; and his book may be 
commended to those who desire to give to the science- 
student a clear perception of the inadeiiuncy of material- 
ism as a philosophy. He occasionally stumbles when 
he ventures outside his own realm of biology. For 
example, he says that Galileo, after 1632, “ was thrown 
into prison^ [andj treated with all the severity which 
his remorseless persecutors could devise, for the 
remaining ten years of his life.” He obviously derives 
this statement from Draixir’s “Conflict between Re- 
ligion and Science.” It is inaccurate. In White’s 
“ Warfare of Science with Theology ” there is a more 
exact account, with numerous references, of the per- 
secution of Galileo. It was a deplorable business, but 
not quite so bad as Prof. Lane suggests, 

To take another example. Prof. Lane, in writing of 
the Genesis accounts of Oeation, reveals that Biblical 
scholarship is to him largely a terra incognita. He 
assumes that Moses is the author of the two cosmogonies 
of which fragments are preserved ; and somewhat 
naively .suggests that a modern “ interpretation does 
not in any way convict Moses of ignorance nor deceit.” 
Of course, the familiar first chapter of Genesis is a 
product of Jewish speculation of thgs time of the exile ; 
and, though the second account of Creation may be 
some three centuries earlier, it comes from a document 
which no unprejudiced scholar wou|^ assign to Moses 
himself. 

Prof. Lane does hot clearly state his view of the 
nature of Biblical inspiration ; a^^d one might read 
his book without suspecting that he has any doubts 
as to the substantial infallibility of Scripture. With 
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rc*g)ard to miracles he suggests that they maybe 
accord with some higher law of >^hich the humau 
mind can at present, at least, form no conception.’* 
But he is led from this legitimate belief to ascribe to 
Christ “knowledge which infinitely transcends our 
human powers.” Such a view, though common, is 
heretical, because it impairs the perfect humanity of 
Christ. The orthodox formula, “ very God and very 
Man,” is both more subtle and more reasonable than 
is popularly realised. 

Just os the technical theologian might demur to 
sorne of Prof, Lane’s teaching, so the physicist might 
ask him to enunciate “ the law of gravitation,” which 
“ holds universally in nature.” But few who try to 
cover the ground over which the author moves 
could escape all its pitfalls. Taken as a whole, his 
work is an admirable defence of the position that 
there is no inherent antagonism between Christian 
theism and the biological doctrine of evolution. In 
Bngland, .save by Roman Catliolics or extreme Pro- 
testants, the position is now generally accepted by 
Christians. Moreover, an increasing number of men 
of science recognise that evolution affords no secure 
basis for a materialist philosophy. As an interpreta- 
tion of the facts presented by Nature and human 
nature, such systems as Haeckel’s materialistic monism 
are inadequate. Philosophers, using all such facts, 
normally work towards theism or pantheism. Engli.sh 
divines have not been slow to point out that the con- 
clusions of modem science harmonise with the Christian 
outlook on human life and with the Christian interpreta- 
tion of the universe. But in America there is still a 
widespread belief that evolution is destructive of the 
Christian faith. 

Prof. Lane gives some amazing illustrations of the 
extent and effects of this mistaken fear, Mr. W. J. 
Bryan has led a campaign against evolution, the echoes 
of which are still reverberating from press and pulpit 
in the Middle Western States. Great religious con- 
gresses have declared evolution a “ heresy.” “ The 
state of Kentucky came near enacting a law forbidding 
the teaching of this scientific doctrine in any school 
supported by public funds.” A generation ago it 
seemed as if the Western World had finally escaped 
from the temper which led the Inquisition to liand over 
Giordano Bruno to be burnt. But the spectacle is 
now before us of a great democracy aflame with 
religious prejudice. Naturally, religion is being gravely 
harmed. Extreipe Protestant and Roman Catholic 
seminaries get their supply of enthusiastic recruits, 
for fanaticism breeds a certain type of faith and 
devotion. But yopng men whose minds are open to 
the thought of the time are distracted or repelled by 
the conflict around them. Some belieye their religious 
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atheists—and become atheists. Others naturally 
resolve to find elsewhere than in the Christian ministry" 
an outlet for their aspirations. 

Doubtless many causes contribute to the religious 
obscurantism prevalent in America. But it is safe 
to say that one of the most effective is the bold, and 
sometimes extravagant, philosophico-religious specula- 
tion common in American universities. Partly owing 
to its mixed population and partly because of its 
geographical position between Europe and Asia, 
America produces learned men less sensitive than our 
own to the value of the Christian tradition. They try 
to survey with impartial superiority the varied mani- 
festations of the religious spirit in Europe and Asia. 
They are aware of the intellectual poverty of much 
popular Christian thought. They view with cold and 
contemptuous detachment the strange and novel cults 
of which their own country is singularly prolific. They 
are attracted by the philosophical subtlety of Hindu 
speculation, and probably have no first-hand experience 
of the moral corruptions which pantlieism shelters. 
The general effect of their teaching is rightly felt by 
ordinary men and women to be destructive of all 
religious certainty. 

( 2 ) Prof. Hopkins’s “ Origin and Evolution of Re- 
ligion ” is the sort of book to excite reactionary preju- 
dice, for the half-educated reader will merely perceive 
that its values are wrong. To us it appears a mixture 
of wide learning and confused thought. The author 
gives an illuminating account of primitive religion as 
disclosed by modern anthropological research. As 
professor of Sanskrit at Yale, he naturally writes with 
authority of the development of Ar>'an religious ideas 
in India. He describes at length the evolution of 
Buddhism. He sketches the conflict, among the 
Greeks and Hebrews, between primitive religious 
beliefs and finer types of philosophico-spiritual under- 
standing. “ In Greece, a moral philosophy gradually 
developed apart from the gods. The Hebrews alone 
united ethics, religion, and an anti-polytheistic philo- 
sophy.” He gives an account of the evolution of 
Christian theology which we find unsatisfactory. In 
his pages the complex movement which united Neo- 
Platonism to the Gospels is inadequately presented. 
Probably misrepresentation is inevitable in an author 
who can write that “ it makes no religious difference 
whether God is regarded as essentially quite apart 
from or immanent in nature.” 

Prof, Hopkins, setting aside the Christian belief in 
absolute values, gives us utilitarian ethics- 
ethical law in respect of taking life is not ThoU 
not kill but Thffu sha^ kiU, when kflling aids the 
group, Thait is the j^ilon whf it 
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an Englishman in 1776 and a German in 1918 till 
Nwember ii.” Obnously it is impossible to place 
such teaching in the Christian scheme. But we do 
hot see how» it can be reconciled with the position 
which Prof. Hopkins finally reaches. “ Whether 
called divine or not, one controlling conscious in- 
telligence appears to exert its w'ill towards the realisa- 
tion of a moral ideal in which we participate.” It 
seems to us that, if the implications of this conclusion 
are developed, the main postulates of Christian Platon- 
ism must be accepted. Such, at any rale, is the con- 
tention of some of our foremost English theologians. 
Men of science, interested in these matters, should 
study the Confessio Fidei w'hich appears at the beginning 
of the second series of Dean Inge’s “ Outspoken Essays.” 
They will find there no scientific obscurantism, and, 
at the same time, a powerful discrimination between 
the ethico-religious values of theism and pantheism 
which Prof. Hopkins might study with advantage. 

E. W. Barnes. 


Bacteria of the Soil. 

Agricidtiiral Bacteriology. By Prof, J. E. Greaves. 
Pp. 437. (London: Constable and Co. Ltd., 1922.) 
215 . net. 

W ITH the large increase in agricultural experi- 
ment stations throughout the world, and with 
tlv' growth in size and activity of such older stations as 
Rothamsted w’ithin the last ten years, there has been, 
produf'cd a vast amount of work dealing with the 
activities of bacteria in the soil, their relations to soil 
fertility, and the influence upon them of external con- 
ditions such as manurial treatment. Much of this work 
is disconnected, and suffers from a w'ant of correlation 
with our knowledge of related subjects. There is a 
need, therefore, for text-books that will set in order the 
facts now estal dished and point out tlie lines of develop- 
ment which our present knowledge is opening up. 

Prof. Greaves has produced a book designed, not 
primarily for the expert, but to stimulate curiosity and 
inquiry in the student. The first portion is devoted to 
general bacteriology, discussing tlie morphology and 
schemes for the classification of bacteria, their chemical 
composition and physiology, and the influence upon 
them of external conditions such as temperature, heat, 
disinfectants, and salts. This is a very desirable arrange- 
ment, especially since the branches of applied bacteri- 
ology are to-day suffering from the backwardness of our 
knowledge of the fundamental problems of pure bacteri- 
ology. One feels, indeed, that the author would have 
done well to have emphasised more strongly the direc- 
tions in which such knowledge is most needed. He has 
also included in this general section such subjects as the 
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influence of heat, volatile antiseptics, and arsenic on soil 
bacterial activities. It would seem more reasonable'to 
deal with these matters in connexion with the soil 
population, since the facts do not indicate a .simple issue 
between the soil bacteria and the disinfecting agent. 

The middle portion of the book deals with the soil 
flora and its activities, such as the production of 
ammonia and nitrate, the fixation o^f nitrogen, denitri- 
fication, cellulose decomposition, and the solvent action 
of bacterial met^lic products on soil minerals. At 
the conclusion are chapters on the relation of bacteria 
to water ^supply, sewage, dairying, food preservation, 
and various technical processes. 

The completeness with which our present know'ledge 
has been presented, varies very greatly in different parts 
of the volume. Tlie most intere.sting part of the work 
is that which deals with the fixation of atmospheric 
nitrogen, where the main aspects of the subject are well 
put forward. Unfortunately, however, reference is 
omitted to some fundamental work on the soil micro- 
population without a knowledge of which the student 
cannot obtain a true picture of the activities of ])acteria 
in the soil. Essential to this, for example, is some 
knowledge of recent work on the relation between 
bacterial numbers and the active protozoan fauna in 
field .soil. In criticising Russell and Hutchinson’s 
phagocyte theory of partial sterilisation, tlie author even 
states that “ the work of Russell and Hutchinson does 
not consider the probability of the protozoa being in 
the soil a.s cysts.” The existence of active protozoa in 
the soil was discovered by Martin and Lewin at Rotham- 
sted in 1915, and, in tlic protozoology department, 
initiated there to investigate this subject, it has since 
been shown by (Mtler and Crump (1920) that the 
numbers of active amcebae and flagellates in field soil 
change from day to day, and that the increase and 
dccrea.se of certain active animbae bear an inverse 
relationship to changes in bacterial numbers. The 
connexion between active protozoa and bacterial 
numbers is, therefore, established, with the consequent 
probability that, if this equilibrium be upset by some 
partial sterilisation process, such changes would ensue 
as were found by Russell and Hutchinson. 

Again, in connexion with the production of ammonia 
from organic nitrogen compounds in the soil, the author 
does not emphasise how important is the nature of the 
energy supply available to the ammorfifying organisms, 
which, apparently, are equally able to derive their 
energ>^ from a non-nitrogenous source, and, where such 
compounds are available, may even assffnilate ammonia 
and nitrate, thus causing a temporary loss of these 
compounds from the soil. The importance of this 
factor was pointed out by Dorylan^ (1916)- In the 
chapter on the decomposition of cellulose, there is no 

B I 
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reference to the work, £t Roliiafnsted, of Hutchinson 
ind Clayton (1919) oj\^ the remarkable Spirochceta 
cyiophaga, which led to a study by Hutchinson and 
Richards of aerobic cellulose decomposition as a whole, 
resulting in a process, now in practical use, for making 
artificial farmyard manure from straw. 

It is admittedly impossible, in a book of this type, 
to cover all the work on bacteria in relation to agricul- 
ture, but, as this is the case, it would seem a pity that 
valuable space should have been ^iven to such un- 
important matter as, for example, the fanciful history 
of an individual phosphorus atom (p. 185). " 

‘The author has decided not to give references to 
literature quoted, but instead gives three or four papers 
with each chapter, which are selected as containing 
fuller references to the subject. ,,jln‘many cases, how- 
ever, a student would find it difficult and sometimes 
impossible to trace the literature of work mentioned in 
the text. This, in the reviewer’s opinion, is a serious 
defect. A text-book of this type, even though it be 
intended merely “ to stimulate curiosity and inquiry,” 
should, if it fulfils this purpose, lead the inquirer to a 
more intimate study of the subject, and, as stepping- 
stones to this more complete knowledge, good references 
to literature are essential. 

There are some statements in tlie book which, through 
inadvertence, are incorrect or misleading. Thus it is 
stated (p. 35) tliat nitrogen-fixing bacteria must have 
atmospheric nitrogen and oxygen, but, in fact, some are 
anaerobic and probably all can utilise combined nitrogen 
where this is available. Again, the author says (p. 34) 
that ” most plants cannot use nitrogen in the form of 
ammonia ; it must be in the form of nitrates.” But 
Hutchinson and Miller (1909) and also Prianischnikov 
(1916) found a considerable variety of plants that coulid 
utilise ammonia, and Hesselmann (1917) found forest 
soils that were devoid of bacteria capable of producing 
nitrate. Tliesc examples could be multiplied. Prof. 
Greaves has planned an interesting book, which, how- 
ever, could be much more useful if some of the less 
important matter were omitted so that the present 
extent of our knowledge could be more completely 
covered. 11 * G. Thornton. 


The Latin Works of Geber, 

Die Alchemic de^ Geber. Ubersetzt und erklart von 
Dr. Ernst Darmstadter. Pp. x + 202. (Berlin: 
Julius Springer, 1922.) los. 

I N this bookvDr. Darmstadter has' given a German 
translation of the ” Summa perfectionis,” “ Liber 
de investigatione perfectionis,” ” Liber de inventione 
ve^?tatis sive perfectionis,” ” Liber fornacum,” and 
” Testamentum Geberi,” mainly, as regards the first 
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four, from the edition published ^t Nuremberg in 1541. 
The texts of the Testamentum employed are those of 
the editions of Venice, 1542, and Danzig, 1682. The 
translator has included also an introduction on Geber and 
his writings, a list of manuscripts and printed editions 
of the Latin works, and many notes, together with a 
short glossary of alchemical terms. ^The book is 
illustrated with excellent reproductions of six plates* 
from the 1541 edition, two from Libavius’s Alchymia, 
1606, and one other, of distillation, from a book 
published in 1512. 

While Dr. Darmstadter’s book is a noteworthy 
contribution to the voluminous literature on Geber, it 
cannot be said to have treated the matter comprehen- 
sively or altogether accurately. The questions of the 
identity of Geber and of the origin of his works ” sind 
noch zu beantworten und sollen den Inhalt einer 
besonderen Arbeit bilden,” but the author gdopts 
uncritically the position of Berthelot and von Lippmann 
and dismisses, on entirely inadequate grounds, the 
possibility that ” Geber ” may be Jabir ibn Ha>7an. 
The evidence on this point has recently been discussed in 
Nature (February 10, p. 191 and P'ebrug,ry 17, p. 219), 
but it may be well here again to empha.si^e that practi- 
cally the only facts mentioned in the Latin works which 
have not so far been found in the Arabic works of Jabir 
ibn Hayyan are the preparation of aqua regia, aqua fortis, 
and silver nitrate. It is significant that even such an 
unimportant fact ks' the blue copper flame, noted by 
Geber (p. 66), is also described by Jabir ibn Hayyan 
*(” Book of Properties,” chap. 3), and, I believe, in no 
other work earlier than the thirteenth century. 

The list of manuscripts is incomplete. Thus tliere 
is a fourteenth-century' MS. of the ” Summa ” in the 
Bodleian, and another in Trinity College, Cambridge, 
while in the Hunterian Lit)rary at Glasgow there is one 
of the thirteenth centur>'. Dr. Darmstadter knew 
of no MSS. of the “ Liber fornacum ” ; there is, how- 
ever, one which professes to be a translation by Roger 
Bacon, in the British Museum {Sloane, 1118, ff. 60-71). 
It is probably of the fifteenth century. At Gonville and 
Caius College there is a fifteenth-century MS. of the 
“Secreta Secretorum in opere Solaris et lunseris,” 
attributed to Geber; the title corresponds with that 
of a work By Jabir ibn Hayyan, the “ KitSb sirr al- 
Asrar.” The Bodleian MS., “ Ad laudem Socratis dixit 
Geber ” (fifteenth century), calls to mind the work of 
Jabir entitled “ Musahhihat Socrat,” mentioned in the 
" Kitab al-Fihrist,” but now lost. 

The translation is good and in general accurate, but 
it seems a pity that it was made from printed editions 
and not from early manuscripts, when it would have 
been much more authoritative. The notes are clear 
and scholarly ; the infQrmation th<y contain is largely 
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derived from I^rof. E, 0 . von Lippmann’s “ Entstehung 
und Ausbreitung der Alchemic.” In view oi the fact 
that copies of Geber’s works are scarce, the present 
edition will be welcome to all chemists, for Geber had 
a pleasant style and his writings are full of interest and 
.still worth reading. It is satisfactory, too, to see that 
the book is to be sold in England at what appears to 
be a very modest price. 

It b perhaps fitting,- in concluding this review, 
to ask the pertinent (but, it is to be hoped, not im- 
pertinent) question : ” If Geber 'was not Jabir ibn 
Hayyan, who was he ? ” 

E. J. Holmyard. 


The Living Plant. 

Botany of the Lilting Plant By Prof. F, 0 . Bower. 
Second edition. .Pp. xii + 634. (London: Mac- 
fflHIan and Co., Ltd., 1923.) 255. net. 

T he publication of a second edition of Prof. F. 0 . 

Bower’s excellent “ Botany of the Living 
Plant ” less than four years after the appearance of the 
original work shows that the volume has received the 
recognition it so justly deserved. This new edition 
has undergone a good deal of alteration, much of 
which has been made by the author as a result of 
criticisms and friendly suggestions. 

The changes have certainly improved the book to a 
very considerable extent, the most important being the 
1 rcatment of the Cryptogams and Gymnosperms, which 
occupy the second half of tlie work. Instead of these 
plants being arranged with the Coniferaj at the begin- 
ning and the fungi, bacteria, and algae at the end, Prof. 
Bower now begins the second half with a very useful 
cliapter on evolution, homoplasy, homology, and 
analogy. This new chapter serves to introduce the 
progressive series of plant forms the life histories of 
which are traced in evolutionary scries from the 
simplest Thallophyta to the complex Gymnosperms 
in the chapters which follow. 

The series of chapters, culminating in the ferns and 
conifers, is followed now quite logically by the chapters 
on “ Alternation of Generations and the Land Habit ” 
and on “ Sex and Heredity,” which, though they have 
very properly been transpo.sed, come at the end of 
the book as formerly. 

The appendix (A) on types of floral construction in 
Angiosperms then follows, and forms a useful intro- 
duction to the systematic study of plants ; and appendix 
(B) on vegetable food-stufis is followed by a carefully 
compiled index and glossary; these complete the 
volume as in the first edition. 

Several minor alterations have been noticed in com- 
paring the two editions, and they are all distinct improve- 
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raents : in partieida^ tlie ne^diapter on “ The Living 
Cell ” desen-'cs special nolioe.. ' Thb chapter is a very 
useful addition, since, in the first edition, the general 
physiological conditions of the '4>lant cell were not 
treated so fully os is necessary for a proper under- 
standing of that continuous living system of which 
the plant body consists. 

In this new edition, after describing fully the cellular 
construction of plants, the structure of the several 
living units whfbh compose the plant body follows 
naturally, and allows the succeeding chapters on the 
tissues of stem, leaf, and root, and on general physiology, 
to be fully appreciated. 

Specialists in one branch of botany or another may 
perhaps feel that sufficient space has not been given to 
one or other as[>ect of botanical science, which now 
covers so wide a field ; but, as Prof. Bower very justly 
says in his preface to the first edition, “ No attempt 
has been made after encyclopedic writing,” and we 
feel that it is well for the student who is to be intro- 
duced to the plant as a living organism that the authof 
lias confined iiimself so admirably to the object on 
which he embarked, and has succeeded in producing a 
book which is certainly the standard British work on 
general botany. 


Our Bookshelf. 

War: Its Nature^ Cause, and Cure. By G. Lowes 

Dickinson, Pp. 155. (London: G. Allen and 

Unwin, Ltd., 1923.) 4r. (id. net. 

With his usual convincing sincerity, Mr. Dickinson 
sets out tlie unanswerable case against war. He 
appeals especially to younger men to realise what 
the nations have done, what they are doing now, 
and what it must all lead to unless the issue is honestly 
faced, and every one makes up his own mind clearly 
as to whether he wants war or not. For readers of 
Nature as such, the book would therefore have no 
immediate interest were it not that the author brings 
into some emphasis the relations of science and men 
of science to warfare. 

If mankind does not end war, war will end mankind. 
If this has not been true in the past, it is true now 
because modern war is linked witli modern science, 
which, if the chief hope for the world, is also its chief 
menace. Men of science have in consequence more 
than average weight in deciding whether war is to 
continue or not ; and some at any rate of them will 
not fail to be moved by Mr. Dickinson’s appeal to 
bring all the prestige and intelligence of natural 
knowledge on to the side of those who mean to end 
war. He suggests that chemists and physicists and 
others who might be concerned should collectively 
and internationally announce that they did not propose 
to communicate to governments anything which would 
be useful in war — an impossible proposition, as the 
author would know if he had rflore acquaintjtice 
with the history and mode of progress of scientific 
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knowledj^e and with the ingenuity with which men 
who are determined to kill will degrade ever>' scrap of 
human information to their end, But it is no impossible 
chimera that men of science should refuse to help 
in applying their sj)ccial knowledge to the prosecution 
of war, and should let it be known that if war is to 
continue it must be waged without their assistance. 
Mr. Dickinson, at any rate, will be satisfied if they 
wdl read his book, reflect honestly and plainly on the 
implications of whflt he has to say, and bring to their 
con(;liisi()ns the same independence ^nd clarity that 
they apply to their dady w'ork. It is difficult to 
believe that there will be many who after doing this 
will still bo on the side of war. A. E. B. 

British Museum {Natural History). Guide to the 
Exhibition Galleries of Geology and Palieontology. 
Pp. 64. (London : British Museum (Natural llis- 
tory), 1923.) is. 

The Keeper of Geology, in his preface to this small 
bonk, says, “ It is merely a guide, not an introduction 
to the study of fossils.” Those familiar with official 
scientific publications may appreciate the modesty 
and wisdom of this statement. But intelligent 
members of the general jiublir, lor whom the book has 
been wTitten, will soon find that the statement errs 
on the side of diffidence; they wdll say, “This is not 
merely a guide, but a remarkably good guide ” ; 
and, taking it w'ith them rounrl the galleries, may 
discover to their advantage that it is one of the best 
short introductions to the study of fossils in the 
English language. 

The casual visitor to these magnificent geological 
collections is often bewildered by the multitude ot 
objects and ojipressed by the strangeness of nomen- 
clature, With this guide he will be led in an orderly 
and logical manner through the w'hole series of exhibits, 
his attention being directed only to outstanding 
features of each group ; the systematic names are 
explained in ever) da)’ terms and the essential charai'ters 
of the fos.sils arc made clear, while no opportunity 
is lost of showing how the forms of these extinct 
(Teatures throw' light upon their habits and phylogeny. 
Thus a great deal of sound information is wo\en into 
a readable story, which does not neglect human interest 
but links up the fossils w'lth their discoverers or W'ilh 
some apt reference to literature or history. Who 
w'ill not be tempted after reading of Thomas Hawkins 
to look up his descriptions of the hunt for Ichthyosauri, 
or to renew an acquaintance wath “ The Chambered 
Nautilus ” of Oliver Wendell Holmes ? 

Dr. h’, A. Bather, the author, has rendered good 
service to palaeontology and to the public at a time 
w'heii there was never more need for a straightforward 
introduction to this v'aluable and fascinating branch 
of knowledge, und/^rslandable bv the ordinary man. 

J. A. H. 

The Microscope ; A Practical Hand-book. By L. 
Wright. Enlarged and rewritten by Dr. A. It. Drew. 
Pp. 287. , (London : Religious Tract Society, n.d.) 
5.f. net. 

In the earlier chapters of this book an excellent account 
is sjven of the fundamental principles of optics, the 
practical optics of the microscope, and of the simple 


and compound microscopes. The salient features of 
a number of microscope stands by various makers {ire 
detailed and many of the instruments figured. Ac- 
cessories, dark ground illumination, and methods for 
testing objectives are also described, together with 
manipulation and photo - micrography. Separate 
chapters are then devoted to the various objects of 
microscopy, such as pond and insect life, animal and 
vegetable histology, and others, with directions for 
manipulating and mounting them. The sections on 
staining have been revised and brought up-to-date 
and new stains and methods introduced. Thus, 
directions are given for the demonstration of mito- 
chondria, the Golgi apparatus, karyokinesis, etc. The 
book contains a mass of accurate information, is pro- 
fusely illustrated, and can be cordially recommended, 
not only to the beginner, but also to many who have 
already passed the elementary stage. 

Organic Chemistry : or, Chemistry of the Carbon Com- 
pounds. By Victor von Richter. Edited by Prof. 
K. Anschutz and Dr. IT. Mcerw'ein, Vol. 3 : Hetero- 
cyclic Compounds. Translated from the Eleventh 
German edition by Dr. E. E. Fournier d’Albc. 
Pp. xviii + 326. (London; Kcgan Paul and Co., 
Ltd. ; Philadelphia ; P. Blakiston’s Son and Co., 
1923.) 25s.net. 

The present volume, like the tw'o preceding ones, i.s a 
uselul guide to organic chemistry' for general laboratory 
use, but it .suffers from the same defect in being out- 
of-date. Heterocyclic deriv'ativcs oi phosphorus and 
arsenic, for example, do not appear in the index, nor, 
apparently, in the text. References to Engli.sh work 
are giv'en to the German Centralblait, without the 
names of the authors, and one gathers the entirely 
jni'orrect impre.ssion that organic chemical w'ork i.s 
confined almost exclusively to Germany. The nomen- 
clature is not always that adopted m England ; the 
quinoline nucleus is numbered according to a system 
which has nut been in use in this country for many 
years. The best method of preparation of a substance 
is not specially indicated, and not enough distinction is 
made between methods of preparation and methods of 
formation. Until English chemi.sts supply their own 
needs, however, .such books will have to be used. 

Atoms. By Prof. Jean Perrin. Authorised trans- 
lation by I). LI. Ilammick. Second English edition 
revised. Pp. xv + 231. (London, Bombay and 
Sydney : ('unstable and Co., Ltd., 1923.) 8^. 6rf. 
net. 

The second English edition of Prof. Perrin’s inimitable 
book has been carefully revi.scd in accordance w'ith 
the eleventh French edition, and a certain amount 
of new matter added for the first time. The latter 
covers, for example, Perrin’s new theoiy^ of radiation 
and chemical change, and there is a complete list of 
isotopes at the end of the book. Of the original work 
it is scarcely necessary to say an)i;hing .* it has become 
a scientific classic, and is at the ►same time an account 
of the latest views on the subject. The translation 
has been well done, and the meaning is clearly-rendered. 
In one or two cases {e.g. p. 112) “ ou bien " has been 
translated “ better,” which i.s not its meaning in the 
examples cited. 
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• Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return,^ nor to correspond with 
the wiiters of tejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.^ 

The Gro 8 se 4 *Orbit Model of Helium. 

The spectrum formula 

■' = N[ 3 -X«n’)], ... {a) 

proposed for helium in my letter of March i (Nature 
of April 28, p. 567), was shown to yield, for - cos J, 
the correct ionisation potential and, for t, H. the 
four Lyman lines ; with that corrcsponrling to the 
former as the limit. The deduction of this formula 
(on lines by no means classical) and the attitude to 
be taken with regard to the " negative ” results ob- 
tained in the meantime by Dr. Kramers by means of 
classical mechanics {Zeits. f. Phvsik, ij, 312) ha\e 
been fully explained m a paper appearing in the June 
issue of the Asirophyi Journal, and need not be 
re])eatcd here. The purpo.se of this letter is to point 
out some further peculiarities of the formula {a) as 
such, which will be seen to bring order into the 
apiiarently ([iieer correlation gu en before. 

If the simple rational values ol -cosi are ordered 
in descending magnitude, namely, 

* (!) 5 0) ! 0! S. ... {b) 

everv second, bracketed one, covers no observed 
line, while the others represent orderly the first four 
members, /u-i, etc, of the Lyman series eS - /wP. 
Extrapolating the regular sequence of the last three 
fu'ctions by 

(VjandiS, 

one would e\])cct the former to cover no line and the 
latter to represent the line 0S- 5P, which, though 
hitherto not observed, can be expected with confid- 
ence. Now, with Lyman’s eS and the usual 5P, this 
line should he at 312-1, while formula (a) gives, 
for cos 1 - 7/13, X 512-3. Again, turning to the left- 

hand end of the sequence {b), the next fraction }i 
naturally suggested itself as worth trying, i'or this 
value of - cos 1 (z/2 = 73'22i°, F-2-GO42) formula {a) 
gi\es X-601-2, which is very close indeed to the 
“single line at 600-5 + 0-3,’’ repeatedly obtained by 
Toyman. As 1 understand from Prof. Lyman him- 
self, he feels reasonably certain that it is genuine and 
that it belongs to the spectrum of helium. More- 
over, from the semi-empincal point of view, the " com- 
bination ” line oS - 18 = 198,300-32,033 would he at 
X- 601-3, which is still closer to our result. 

- Thus, gathering the scattered items, we have, as 
an extension of (6), the following correlation (in which 
the bracketed numbers cover no observed lines) : 

s ' Hi) ^ (f) n U) a (A) w . . . . (c) 

oS^^lS I A] Ag A| A4 Aji Aoi^ 

Notice that, according to Prof. Lyman, the arc 
spectrum of He contains no lines in addition to those 
here covered. The regular intermittency of (c), so 
far as the members oS - mP are concerned, is manifest. 
The position of oS - iS — the “ queer ’’ line, as Dr. 
Compton of Princeton called it — is correspondingly 
queer. Yet even this, though only a combina- 
tion line, fits into the further remarkable regularity 
of the whole sequence (c), to wit, that the di^crences 
between the successive fractions are all of the form 
ilnp, thus 5*5 -4*6= I, 4*4- 3-5 = 1, 3-3-. 4-2 «i, and 
90 on. This curious feature was first noticed by my 
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friend Prof. A. S. Eve of Montreal only after the whole 
array (c) was spread over the black-board in a recent 
lecture at the Hureau of Standards. It may thus be 
.said to have grown out spontaneously, and certainly 
did not influence the writer in constructing the pro- 
posed formula. 

So long as intra-atomic dynamics is awaiting its 
final shaping from modern groping attempts at a 
suitable modification of ordinary mechanics, every 
such regularity of correlation, *no matter how 
“ magical “ in abearance, seems worthy of noticing, 
as a possibly helpful hint how to alter the old law's 
for intra-atomic purposes. Liiuw'ik Siuierstein. 

129 Seneca Parkway, 

Rochester, N.Y., May 15. 


Symmetry of Calcium Thiosulphate Hexahydrate. 

Caj cium thiosulphati' hexahydrate, CaSjO, bHjO, 
is usually (pioted in works on crystallograpjiy as an 
example of the irielimc asymmetric class, C,‘ — 
jierhaps as the only known cry.stal which defimtely 
represents this t\pc of structure. It is desenbed ih 
'J'ulton'.s “ Crystallography ’’ (new edition, p. 280, 
old edition, p 285), and, m more detail, in Groth’s 
“ Cheniischc Krystallographie,” vol. 2, p. In 

the latter w-e read 

CaSgtL • Asymmetne Sp gr 1-872 

' a b . c =0-7828 : 1 : 1-5170. 

o yA' so', s\', y y2"^5L- 

The proLo.s.s by which symmetrical crystals are 
built up from loss symmetrical material has bi-en 
recently dc.scnbed by Sir William Rragg (" Tlie 
Significance ol ('rv.stal Structure,’’ Trans Cliem. 
Soc., T922, vol I2T) and G Shearer (“ The Kelation 
between jMt)leciilai- and Crystal Symmetry as .shown 
by X-ray Crystal Analysis,” Proc. Phys Soc., 
I'ebniarv', 1023) In the latter paper the author 
.suggests that Nature never uses more molecules 
than are absolutely ncces.sury for the purpose; that 
is, no more than N asymmetrical molecules wull he 
used 111 the ronslruclion of a cry.stal of “ symmetry- 
number ” N, or, if the symmeliy of the molecules 
be that of some class ;/, tiien no more than N/n will 
lx‘ used. l']> to the pre.sent tins hyjiothesis seems 
to be justified In all organic crystals that have 
been examined m Sir William Bragg’s laboratory 
not one has yet been found to contradict it. In all 
cases there has been no evidence to show' that 
polymers of chemi<',al molecules have been used, but, 
on the contrary, abundant evidence to show' that the 
ultimate structural bodies coriespond to the simple 
chemical molecules. Iriirthermore, it has been shown 
that, in general, the symmetry of a c rystal is of a 
higher type than that of the molecules from which 
it is built — rule wdiich scjems to be almost universally 
true. Esj)ecia]ly with complex molecules does Nature 
resort to the device of combining a molecule with 
its digonal or its enantiomorpli before using them to 
construct a Bravais lattice. • 

In view of these considerations it seemed very 
probable that, should a truly asymmetric crystal be 
obtained, its space-lattice would be found to be 
constructed of asymmetric groups ^ atoms corre- 
sponding to single chemical molecules ; that is, it 
would be found to contain only one molecule per 
fundameiital cell. Such a ca.8e seemed to be firc- 
sented by CaSjO, . 6HjO, and, inde^l, it was expected 
that X-rays would show it to be a sinijile triclfliic 
lattice of single asymmetrical molecules, obeying, of 
course, the law of rational indices, but exhibiting 
no symmetry operation beyond that of identity 
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By means of the Bragg ionisation spectrometer 
an examination of this crystal has been carried ont. 

if agreement with a two-mohcuk 

cell (Table I.). 


Table I. 


plane. 

Spacing, 

Approx. Intensities (Height of Peak). 

Calc, on 
a per Cell. 

Obs. 

I. 

II. 

« 

III. 

IV. 

OOJ 

I0O6 

10*66 

32 

40 

21 

17 

oil 

6-93 

6*84 

15 

23 

22 

2 

012 

5*04 

5-04 

11 

23 

3 


010 

7-09 

7*04 

46 

24 

22 


oil 

5’23 

5-21 

8 

110 

2 

I 

0T2 

37 fi 

377 

63 

45 

4 


021 

3-10 

3*10 

1 

10 



0I3 

2-86 

2*86 

90 

7 



100 

5’7f> 

576 

18 

47 

I 

2 

101 

479 

4*8o 

0 

7 

13 

7 

201 

2*69 

2*66 

II 

5 



3 «i 

1*84 

1*84 

8 

0 



110 

4-48 

4*48 

32 

5 

4 


i 5 o 

3-03 

.3-03 

18 

17 

2 


i|o 

219 

2*i8 

II 

4 



210 

•2-67 

2*67 

31 

2 

0 


110 

4-40 

4*46 

0 

70 

5 

0 

210 

2-66 

2*66 

7 

14 



III 

4 ’23 

4*23 

96 

18 

13 


211 

2-57 

2-57 

9 

2 



1T3 

4-08 

4 *08 

70 

9 

2 


III 

4 'ti 5 

r(>5 

55 

45 

15 



Of course, we might now argue that this does 
not prove anything, since the theory of space-groups 
takes no cognisance of the structure of the ultimate 
asymmetric units, but confines itself to the number 
and relative orientations of these necessary to produce 
one or other of the 230 homogeneous point-systems. 
Theoretically, it is just as easy to conceive of a crystal 
of the class being built from a two-molecule cell 
as from a one-molecule cell. In the former case it 
would simply mean that to construct an asymmetric 
lattice, Nature, at variance with her usual procedure, 
had used an asymmetric polymer of the chemical 
molecule instead of the single molecule. 

In spite of this, it is here suggested that CaSjO, . 6HjO 
IS not, after all, the unique example of the triclinic 
asymmetric class, but only one of the many examples 
of the pinakoidal class C<^. The following reasons 
are given for this : (i) in all complex crystals 

so far examined, the ultimate structural unit has 
proved to correspond to the chemical molecule ; and 
(2) there is a mass of evidence to .show that the 
cr>'Stal symmetry, as deduced from a study of facial 
development and etched figures, is often of a lower 
type than the true structural symmetry as deduced 
from’ X-ray data (and generally confirmed by other 
indications). An interesting paper dealing with this 
subject has recently been contributed by E. T. 
Wherry, Am. J(mm. Science, September 1922 ; but as 
a few well-known examples of this pseudo-symmetry 
we may cite potassium chloride (cubic holohedral, 
not pentagonal icositetrahedral), diamond (cubic 
holohedral, not hexakis- tetrahedral), cuprite (cubic 
holohedral, not pentagonal icositetrahedral), wulfenite 
(tetragonal holohedral, not pyramidal), and ammonium 
chloride (not pentagonal icositetrahedral, but either 
h^akis-tetrahedfal or holohedral). The last-named 
is especially interesting since it has been examined by 
several workers. It now seems conclusive that its 
structure is what was originally suggested (Bragg, | 
' X-rayy and Crystal-Structure," p. T58), that it I 


belongs not to an enantiomorphous class of the cubic 
system but to a class showing planes of symmetry 
(probably hexato-tetrahedral — ^see R. W. G. Wyckon, 
Am. Joum. Science, December 1922). With such 
CTystals as these we must class many of thcrco-ordi- 
nation-compounds of the type {Me (X,^)^ . «H ,0 
examined by' F. M. Jaeger (" Recherches sur le 
principe de Pasteur," Rec. d. trav. chim. d. P. B., 
tome xxxviii.). Though substances of this type 
arq very strongly optically active, many of their 
crystals appear to lack tne characteristics of the 
enantiomorphous classes. 

These few examples will suffice to show that it 
has become unsafe to argue from form development 
and etched figures, that, for example, the hitherto - 
accepted evidence for placing CaSjO, . 6HjO in the 
symmetric class is not trustworthy. It is becoming 
increasingly clear that the boundary conditions of a 
crystal are often so different from the conditions 
obtaining inside the structure that not only the 
growth but also the inverse process of solution 
(etched figures) leads to a definite ««<?er-estimate (in 
most cases) of the real internal symmetry. 

On the other hand, all the evidence so far is now 
in favour of placing CaSjO, . 6HjO in the pinakoidal 
class, since the cell contains two molecules, and, by 
analogy with other known structures, those may be 
taken to be centro-symmetrical with respect to each 
other. It is true that this latter supposition cannot 
yet be proved, because in the triclinic system the 
two molecules, provided they are so orientated as 
to be centro-symmetrical with re.spect to each other, 
may occupy any relative positions in the cell. How-' 
ever, X-rays certainly show that the smallest cell 
which repeats through space contains two chemical 
molecules, and that there is no evidence that they 
are al^e. The inference then is that they are the 
inversions of each other and that tfie complete 
structure is in reality centro-symmetrical. In this 
■ connexion it should be noted that two other triclinic 
crystals have also been thoroughly examined, namely, 
anhydrous racemic acid and racemic acid mono- 
hydrate. If only for chemical reasons, there is no 
doubt that these two crystals are built of molecules 
which are inverse to each other, and X-rays again 
show that the smallest cell which repeats through 
space contains two chemical molecules only. 

If we knew more about the intensities of X-ray 
reflections, we should be able to prove that the two 
molecules in the cell of CaSgO, , 6H2O are inverse 
to each other, but for the present this is impossible. 
For the same reason, no attempt has been made to 
fix the atomic positions in the cell. An examination 
of the optical properties would be highly desirable, 
with the view of detecting rotatory polarisation,' ' 
should any be shown. Such a test would then be 
practically decisive. 

For the preparation of the crystals which have 
been examined, I wish to express ray indebtednesa 
to Mr. C. P. Proctor, of the Chemical Laboratory, 
University of Birmingham. W. T. Astbury. 

Physics Department, 

University College, Ixindon. 


A Method of Photographing the Disintegration of 
Atoms and of Testing the Stability of Atoms 
by the Use of High-speed iilgllli Particles- 

While the experimental work ot..^^htherford 
demonstrates the oisiategration of the of ^ the 
atoms of six elements of odd atomic number to give 
long-range hydrogen nuclei, it does not show whether 
shorter-range products of disintegradon are emitted. 
It occulted to one of the writers several yea^ ago 
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that the photographic method of C. T. R. WUami 
(vouid be the beat means easily available of actually 
testing the 'Stability of the nuclei of atoms for Ibe 
difierent types of disintegration, particularly when 
the particles emitted have a short range. In the 
earlier applications of this method polonium has 
been used almost exclusively as the source of o- 
particles. The o-particles thus emitted have a 
relatively small kinetic energy, so the evidence 
obtained from the photographs is not of much value 
in its bearing on nuclear stability. The writers 
have therefore used the high - speed o-particles 
from thorium C', with a velocity of 2*05 x lo* cm./sec., 
or 0'688 c. 

In an earlier letter (Nature, January 27, p. 11^) 
we gave a photograph showing the shar^st colli- 
sion obtained in ten thousand exposures, the 
a-particle being turned through an angle of about 
125®. The sharpest collision given by Blackett (Proc. 
Roy. Soc. A, 103, p. 79 (plate 3)) is less sliarp, 
since the o-particle is turned through an angle of 
no® or less. Fig. i shows two views, taken from 
directions perpendicular to each other, of a collision 
between an a-particle and the nucleus of an atom of 
air. Tliis is the sharpest collision we have obtained 
by taking twenty-one thousand photographs. In 
this case the a-particle is turned through an angle of 
165°, so that the lines which show the track of the 
a-particle before and after the collision exhibit a 
sharp angle equal to 15“. 

In an ordinary collision the initial track of the 
a-particle splits into two branches lieyond the point 
where the collision takes place. One of these is due 
to the rebounding a-particle, and the other to the 
forward track of the nucleus which is liit. If this 
nucleus were to disintegrate during the collision or 
quickly enough afterward, an additional track would 
emerge from the point of collision, and this would 
be due to the fragment, such as a hydrogen nucleus 
or an a-particle, which is ejected. It is possible, 
too, that electrons or other additional particles might 



Fio. i.~«-ray track wlwcli uplitH into three branches after 
a collision. The upwtii^ loop in the initial track is 
due to the diffusion of electrons out of n region partly 
robbed of water vapour by an earlier track. 


also be emitted, so that the track might split into 
even more than three branches. However, all of the 
particles thrown off may not produce visible tracks. 
Thus the trades given by high-speed electrons are 
faint, and are sometimes invisible m parts of the gas 
which have been robbed of their water vapour. 

The extremely sharp collision photographed in 
Fig; 1 exhibits the very interesting phenomenon that 
the original track splits into three branches at the 
point Of eoUision, which is exactly the characteristic to 
be expected if the bembarded atom disintegrates. The 
fflm On which the photograph was taken fhows the 
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lines at the point of collision much more plainly than 
the reproduction, and a study of the black lines on 
the film as seen under the microscope indicates that 
the third partide is shot diagonally upward, exactly 
from the point of collision as newly as this can be 
determined by a microscopic examkiatian of both of 
the views (taken v 

at right angles). 

The great relative 
brightness of the 
track of this pan- 
tide is due to the 
fact that the 
camera gets a 
" head-on^' view. 

The discussion of 
the momentum 
relations will be 
left to a more com- 
plete paper, but it 
may be stated 
that, so far as we 
are able to de- 
termine, the col- 
lision does not ex- 
hibit conservation 
of momentum if 
the particle which 
shoots upward is 
left out of ac- 
count. If this 
could be definitely 
proved it would 
give remarkably 
substantial evi- 
dence, in addition to that of the number of tracks, 
that a disintegration has occurred. 

Bumstead, and later Wilson, have secured photo- 
graphs of the tracks of 5 -rays, supposedly due to 
electrons pulled out of the non-nuclear systems of 
the atoms tlirough which the o-particle passes. 
These tracks arc extremely short, and are most 
easily seen when the expansion in the ionisation 
chamber is not too high. Fig. 2 shows an entirely 
new type of secondary track. Here what appear to 
be electrons are thrown out a great many times as 
far as in the 5 -rays, and iu a different direction. The 
two electron track.s curve upward, show a backward 
motion, and are remarkably close to being parallel. 
They differ so markedly from those of the 6-rays that 
they may be considered as a different type of ray. 
They may be designated as f-rays. 

Altogether about eighty thousand tracks have been 
photographed. From the assumed dimensions of a 
molecule in air it may be estimated that each a- 
particle passes through between 100 and 200 thousand 
atoms, so approximately 10 billion atoms have been 
shot through, with the result that only toee nuclear 
collisions have resulted in which thp initial o-particle 
has been given a retrograde motion. In only one of 
these, as illustrated in Fig. i, has the collision been 
very direct. The photographs sljow many other 
interesting relations which cannot be discussed here. 

William D. Harkins. 

R. W. Rvan. 


G. a." Nearly parallel curved tracks of ar- 
ticles cjcctc<l backward. Probably these 
arc due to electrons. 


Science and Econoiulcs. 

May I ’bring. this correspondence back to earth by 
recalling that! based my deductio* that no one ^en 
pretended to understand the present economic sy^em 
upon the fact that, although the age is as far ahead of 
any preceding epoch in the science of producing wealth 
a;S it is in astrotKnny or chemistry, yet millions of 








lci& we (i) without decent means of subsistence. | 
; (2) idle? My impression, in directing the attention • 
ci scientific men to this problem, was that a very 
little oi the original thought which they habitually 
devote to more abstract questions would give the 
' solution of this one. But I scarcely bargained for 
Nature being so widely read as to render it necessary 
for me to meet pliilosophical arguments. 

Mr. I^isenring, who devotes four of your valuable 
columns to a deferlbe and elucidation of the philosophy 
of the system challenged, looks chaiacieristically lor 
a change of ideals to bring about uie readjustment 
which iie admits to be most urgent. Now, what was 
there reprehensible about the ideals of the nineteenth 
century ? Was it not the ideas which were upside 
down ? J need not follow him in his fanciful descrip- 
tions of and deductions from iny views, though, 
indeed, it is a novelly for readers of Nature to be 
told that a proposal to ascertain the pliysical basis 
of economics is tantainounl to an attempt to baulk 
iiunian evolution and to impose upon man an inferior 
order of existence. Surely most of us thought that 
the ascertainment and understanding of the laws of 
Nature were preliminaries to governing and directing 
them to human ends. Eastern proverbs notwitli- j 
standing, the achievements of one age in this field 
are the starting-jioint of those in the next. Your 
correspondent seems to confu.se the methods of 
science with those that apply to the government and 
direction of men at the hustings, on the batlleliehl, 
in the Courts and llieatres, and by the geruiral Press. 
Such confusion is widespread, and the results of 
scientific progress need to be safeguarded and made 
“fool-proof” from the interference oi the humane 
genius. 

However, 1 t;ordially agrei', and have mvself 
remarked, lliat the original great rulers of the world 
were under no such vulgar delusions as are current 
to-dav about gold and money. Mr. H. C). Weller 
recently told me that Kublai Khan’s currency was 
of papier mAcht, and that some of his coinage is 
extant. The important point to them was not what 
the coin was made of, but whether they is.sucd it. 

My description of the present financial system as 
counterfeit was in allusion to the fact tliat less than 
i per cent of the money functioning as such is author- 
ised by the King and issued by the Eoyal Mint. 
Olden -time rulers issued the currency, but that also 
is ” inverted.” Since millions are (1) destitute, (2) 
idle, the presumption is that, although many may 
understand perfectly the art of making money, the 
reason which makes tliis, necessarily, a royal pre- 
rogative is novy not understood b>' any one. 

1 am sorry if the laws of evolution preclude, and 
the annals of history do not record, an absolute 
innovation, and I cannot defend the word “ absolute.” 
mice innovations are necessarily relative. But it 
will be m the memory of many that recently there 
was a war, and, before a shot ha<l been fired, a mora- 
torium teriniiiated the old financial system. The 
public credit became necessary to maintain solvency. 
Though it would be rash to predict that in the future 
-he old system may not be restored in a modified 
orm, it does not appear imminent. On my analysis 
t is difficult to see how the public credit can be 
lispensed with. For what else is behind the colossal 
Lccuinulation cn indebtedness which we have in- 
lerited from the age of irreproachable ideals and 
nverted ideas ? The honest intentions to meet 
' promises to pay,” and the ability to perform what 
hiS' industrial age*and its ideals demand, were quietly 
ransferred to the broader shoulders of the public 
luring the hubbub preceding Armageddon. The 
ope has been lengthened and its end attached to a 
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larger neck. The ultimate of credit i\as bqen 
widened, but from the point of view of physics it is 
still credulity. 

The spontaneous increment of wealth is subject to 
the laws of thermodynamics, like all conversion of 
natural resources, whether to useful or useless forms. 
You may measure it, so long as it exists to measure] 
by the spontaneous increment of debt, and the 
philosophy of usury is much more interesting no 
doubt than thermodynamics, and is likely to counter- 
act* the unemployment engendered by the achieve- 
' ments of the latter science, even among those who 
like your correspondent, find life tends to become 
uninteresting. So you can measure the horse-power 
of an engine by braking it, or the content of a pot, 
not only by filling it when empty but also by emptying 
it if it be full. For any other purpose than mere 
measurement, however, to try to fill a leaky pot, or 
to run an engine with brakes on, is foolish. So long 
as wealth production was not understood, the virtues 
of gold or usury or other magical influence couJd be 
invoked. But that time is past. Until Mr. Lane 
Fox Fitt came to tlie rescue with his euphemistic 
theory of psycliological inversion (Nature, May 19, 
p. O70), I found it difficult to discuss tiiese matters 
w'lthout giving oficncc. 1 fear, however, that a system 
of economics based on a philosophy of nsuiy’^ imagines 
the process of emptying to be a reversible cyclic 
process — that the pot is emptied back into the clouds 
rather than int<i the ocean. 

To come to the concrete, 1 have a method of pro- 
ducing, more economically than any other person, tlie 
good.s that the comnumity desire. Js that a collateral 
security ? No ■ hut if 1 have a block of receipts for 
the wealth blown up m the Napoleonic wars, known 
as ('onsols, or any other gilt-edged security, I can 
obtain the community’s credit at any time, Without 
the necessity of being able to jirodiice anything at 
all. The process is almost too incredibly Gilbcrtian 
to discuss ill N A riJUi.. But clearly there is something 
verv' (lificrent in practice irom primitive philosophic 
conceptions of credit, since the powiir to pledge tlie 
community’s credit is vested, not with those with 
ability to produce but with those with ability to 
consume, though the powers of consumption may 
date back to some remote forerunner of the modern 
patriot in the Napoleonic era, and the goods consumed 
then may have already been paid for many times over. 

The use of mechanical energy made possible an 
enormous, if finite, increase ot the revenue of wealth. 
This annual rii<enue, by the simjile process of dividing 
it by the rate of interest, say 0-05, is multiplied by 
twenty or " capitalised.” The capital, however, 
differs from tlie earlier iorms of credit, such as land 
or factories (that is, until they become obsolete and 
tumble down), in being non-existent, and this differ- 
ence I submit is fundamental. It is also under the 
necessity of increasing according to an exponential 
law without limit, wliich is physically absurd. 

Frederick Soddy. 

[We regret to be unable to devote space to further 
correspondence on this subject. — Editor, Nature.] 


A Puzzle Paper Band. 

Prof. C. V. Boys’s puzzle (Nature, June y, p. 774) 
is a deal less puzzling (as he doubtless knows) it we 
begin it at the other end. Instead of ipaking the 
long belt with its two loops which he describes, and 
then trying to reduce it to the well-known half-tw’ist 
” double surface “ (cf. e.g. Forsyth’s “ Differential 
Geometry,” p. 296) of double thickness, let us begin 
by laying two strips of paper one on the other; 




then mik » iiftlf-twlist bring the ends together, and 
fasten the corresponding ends each to each. Our 
halMwist wiU have brought one end of the lower 
strip into contact with the other end of the upper 
strip; and what we then obtain, on opening out. 
IS the longloop (or "worble." to use Maxwell’s word) 
with its.two curls, which Prof. Boys starts with. We 
have simply split into two sheets our original one- 
sided, one-edged surface, and obtained a new bifacial 
surf^ thereby, precisely as Mr. B. M. Sen explains 
m his recent paper on ’’Double Surfaces" in the 
Proc. Lend. Math. Soc. • 

We ^y vary experiment by starting with 
three sheets (or with five) mstead of tv^o. The middle 
joining on to itself, will always remain 
the half-twisted loop,/ the unifacial surface ; while 
each adjacent pair of strips will constitute a bifacial 
surface such as Prof. Boys describes. The median 
loop ^11 involve, or link together, all the others ; 
but the manner in which these latter interlace with 
one another is more complicated. The problem of 
how to split an anebor-ring into two rings, interlinked 
with one another, is a simple corollary. 

It is somewhat curious at first sight, but obvious 
after all. that we arrive at precisely the same result 
whether we split our sheet, or cut it longitudinally. 
Begin with one broad strip, joining its ends together 
into the half-twisted unifacial surface; then make 
one continuous longitudinal cut, not far from the 
edge. This single cut gives us two complete loops, 
one being the border and the other the median zone 
of our broad strip. The median band lias its 
properties unaltered ; it is still the half-twist unifacial 
surface, only narrower than before. The other, on 
which our scissors have bestowed a second edge, 
is the bifacial surface which Prof. Boys calls his 
puzzle band." D’.Arcy W. TnoMP.soN 

14 South St., St. Andrews, 

June 19. 


Active Hydrogen by Electrolysis. 

Wendt and I.andauer (Jour. Amer. Chem. Soc., 
March, 1922, p. 513) failed to get any evidence for 
the presence of active hydrogen, generated by the 
action of an acid on a metal, or by the electrolysis of 
a solution of KOH. Similar results were also obtained 
by Y. Venkataramaiah (Proc. Sci. Assoc. Maharaia’s 
College, Vizianagram, Julv 1921, p. 2). We have 
repeated the experiments, and find that hydrogen 
is actually activated when a conducting solution 
IS electrolysed. We electrolysed a solution of dilute 
sulphuric acid, employing a platinum tube with a large 
number of pin-holes bored in it. and using a current 
varying from 3 to 15 amperes. While the electrolysis 
was going on, compressed nitrogen was bubbled 
through the solution, through the platinum electrode, 
to see if any ammonia were formed, as Wendt and 
Landauer found that active hydrogen combines with 
nitrogen to form ammonia. After a run of nearly 
twelve hours, the presence of ammonia was tested in 
the resulting solution. The result was ’positive. 

Another method was also tried, using an iron tube 
^ electrode. It is known that nascent hydrogen 
diffuses through metals like iron even at ordinary 
temperatures. So it was found convenient to diffuse 
nascent hydrogen through the iron tul^ and test for 
the presence of active hydrogen by drawing it over 
co d powd^ sulphur, the presence of hydrogen 
sulphide being tested for with a lead acetate paiier. 
Here also a positive resnlt was found. 

The expenments with a metal and an acid are not 
yet successful. The failure m the case of the experi- 
ments of Wendt and Landauer, In our opinion, is due 
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not only to the difficultiies in temoving the roray but 
wso to the action ai active hydrogen on the spray 
itself. Certain prdiminary experiments conducted 
by us show that active hydrogm is decomposed by 
the spny with the formation of hydrogen peroxide. 

It is a pleasure to note from the latest number of 
NAt^E to hand (May 5, p. 600), that Pseof. A. C. 
Grubb has succeeded by an ingenious experiment in 
demonstrating the presence of active hydrogen in 
the hydrogen generated by the action of hydrochloric 
acid on magnesium. • 

, Y. Venkataramaiah. 

Bh. S. V. Raghava Rao. 

Research Laboratories, Maharaja’s College, 
Vizianagram, S. India, 

May 28, 


The Transflnlte Ordinals of the Second Glase. 

There is a theorem in the transfinite calculus 
that any ascending sequence of ordinal numbers of 
the second class has a limit which is also of the second 
class. This theorem is important, being wanted to 
prove that the aggregate of these ordinals is un- 
enumerable. 

Now consider the set of numbers i, 2, 3, w, u + i, 
«+2, U.2, w.2-fi, w*, etc. ,The mode of 

formation is that each number exceeds the preceding 
one by unity, except that if the plan we are following 
leads us to a limit we write down only a finite number 
of numbers according to that plan, and then write 
down the limit and the limit increase<l by unity, 
and so on. The set is normally ordered, and each 
element has an immediate predecessor, whence we 
easily see that it is a sequence. But it cannot have 
any limit in the second class, for if the limit is a 
the sequence must contain a and a -f i . 

Does this contradiction with the first theorem 
show that the ordinals of the second class form an 
" inconsistent ’’ aggregate ? It differs from that of 
the Burali-Forti paradox in that we do not a.ssume 
that our aggregate has an ordinal number before we 
get the contradiction. It agrees with it in that no 
contradiction arises if we consider segments only of 
the aggregate of ordinals. H, C. Pocklington. 

5 Well Close Place, Leeds. 


Shakespeare and the Indian Meteors of 1592. 

With reference to Mr. Denning's remark in Nature, 
June 23, p. 848, I beg leave- to point out that the 
word in Persian for west, namely khSwar, also means 
east, and so it may be that the passage in the 
Akbamama means that the meteors were travelling 
from east to west and not from west to east. 

Dean Inge lately observed in' a lecture that there 
was a mystery about what Shakespeare did in the 
last five years of his life. May it not be that he 
was travelling in Europe or op the high seas when he 
saw so many stars shoot madly from their spheres 
(" Midsummer-Night's Dream," Act^IL, Scene II.) ? 
There is another allusion to meteors, Yon fiery o’s 
and eyes of light," in Act III., Scene II., where 
Lysander speaks of Helena's eyes. This seems to 
show that Shakespeare’s mind was .running upon 
stars and meteors. • 

I may mention that in a letter to me Sir Sydney 
Lee seemed to say that there was something in my 
suggestion, and referred to another topical allusion 
to natural phenomena in' Rqmeo and Juliet. " • 

^ ’ H. Beveridge. 

53 C^pden House Road, London, W.8. 
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The Production of Single Metallic Crystals and some of their Properties. 

By Prof. H. C. H. Carpenter, F.R.S. 


M etals and alloys are composed of a^^gregates of 1 
crystals. These do not, as a rule, possess plane 
faces, that is, the external forms of cry'.stals. They I 



Ftc. j. ‘-Showing i)iiiiini:>hin^ sin of cryktaN with increase of strain lu the 
parallel portion of the teslpieces. By (Mmiission of the Institute of Metals. 


are joined together at boundaries which have been 
produced by the meeting of a number of crystals 
growing simultaneously, and are usually irregular in 
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outline. It is generally assumed that on cooling, 
crystallisation starts in the liquid metal or alloy from 
a number of centres, and proceeds with a velocity and in 
a manner characteristic of the metal and the con- 
ditions under which it has been coole<h The result- 
ing boundaries may approximate to plane surfaces, 
but are more usually curved and irregular. These 
crystals are called “ allotriomorphic to distin- 
guish them from “ idiomorphic ” cry^stals, which 
do possess plane faces and arc characteristic of 
most mineral substances and artificially prepared 
salts. Moreover, they are usually very small 
and cannot be distinguished without the aid of 
a microscope. It is true, that in the case of 
large castings weighing many tons, crystals of 
several cubic inches capacity have been formed 
and afterwards isolated. The great majority of 
metals and alloys, however, which have been cast 
and hot-worked, have from 150 to 300 crystals 
to the linear inch, corresponding to from 3,375,000 
to 27,000,000 crystals in a cubic inch. Frequently 
the size is even smaller, especially in the case of 
steels. The crystals are still more minute in 
severely drawn wires, and from figures given 
by Sykes it aijjjears that in moh’bdenum w'ire 
there may be as many as 5000 to the linear 
inch. 

The properties of metals and alloys are the pro- 
perties of these aggregates of minute crystals. 
Sauveur was the finst investigator to show, about 
eleven years ago, that by carefully straining and 
afterwards heating metals, much larger crystals 
could be produced, and he suggested that there 
was a critical stress w’hirh produced the largest 
crystals. Later, other investigators, notably 
Ruder, Chappell, Jeffries, and Hanson, .show^ed ' 
that if a metal was locally deformed and then 
heated, exceptionally large crystals wx*re formed 
at some distance from the point at which the strain 
is most severe. About two years ago Miss Elam 
and the writer succeeded in converting the whole 
of the parallel portion of aluminium testpieces, 
whether in the form of sheets or bars, into a single 
crystal, which indeed extended for some distance up 
into the curved shoulders of the testpieces, forming 
an irregular boundary line. The crj'stals varied in 
volume from 0-5 to 2-0 cubic inches, and it has 
been possible to compare some of their properties 
with those of the aggregates of small crystals, of 
which this metal is usually composed. Experi- 
ments have also been carried out with iron, 
copper, silver, and tin, but with less success, 
although in all cases it has been possible to grow 
crystals very much larger than those contained in 
the original metal. 

In the production of large crystals of alu- 
minium the adjustment between mechanical strain 
and the temperature of heating is extremely impor- 
tant. This point is clearly brought out in Fig. i, 
which shows how tl^e may be varied in alu- 
minium according strain. The eight 

test -pieces shown, a^AtRRnminary heat treatment to 
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remove work-hardness and render the crystals equiaxed, 
were subjected to degrees of tensile strain var>Ting from 
two to ten per cent, extension on three inches of the 
parallel portion of the testpiece. After this they were all 
heated to 550® C. and kept thus for six hours. Finally, 
they were etched in a ten per cent, solution of sodium 
hydrate. It will be seen that the cr^’stals in the 
testpiece extended two per cent, are very coarse, and 
that as the strain is increased the crystal size diminishes 
until at ten per cent, it has become quite small. *But 
there is a further point to be noted, namely, that in 
all the eight cases shown, large crystals have also 
formed in the broad heads of the testpieccs, where 
the strain must have been less. 

The problem which we set ourselves was to convert 
the crystals, numbering about 1,687,000, in the parallel 
portion qf a testpiece 4 in, x i in. x 0*125 in., into a 
single crystal. Three treatments,, two thermal and 
one mechanical, are necessary. The testpiece in the 
original condition was cold-rolled, and as a result the 
crystals were very much elongated and worked into 
one another. It had first to be heated so that it might 
be completely softened and new e(iuiaxed crystals of 
approximately uniform size produced. The most 
suitable temiDcrature was found to l')e 550° C, and the 
lime six hours. It had next to be strained to the 
required amount, which was equivalent to a tensile 
strain of 2*4 tons per square inch. Finally, it had 
to be heated so that the potentiality of growth con- 
ferred by strain could be brought fully into operation. 
This was a somewhat lengthy operation, and involved 
a heat treatment beginning at 450“ C. and finishing 
at 600"^ (’. over a period ol about 100 hours. After 
these treatments, on an average about one testpiece 
in four is converted into a single crystal over the 
parallel portion. Sometimes this space is occupied by 
two, three, or even four crystals, but never by more 
than that. 

The production of these very large crystals has 
enabled us to determine the tensile properties of 
single cr^'stals and compare them with those of the 
aggregates of minute crystals of which such bars arc 
usually composed. In the latter case very uniform 
results are obtained, the ultimate stress varying from 
4*5 to 4*7 tons per square inch, and the percentage 
extension on three inches being from 36 to 38. The 
values obtained in tests of specimens consisting of 
single crystals varied, however, from 2*80 to 4*08 tons 
per square inch, while the extension varied from 34 
to 86 per cent, measured on three inches. These 
variations in properties were accompanied by differ- 
ences in the method of stretching and the types of frac- 
ture which have provided a means of classifying them. 

Speaking broadly, five types may be distinguished. 
In certain cases the testpieces narrowed in breadth 
gradually from the shoulders towards the fracture, 
and the metal necked sometimes almost to a point. 
In other cases the testpiece remained broad, losing 
sometimes only one per cent, in breadth, but became 
very thin. Tn the third case the testpiece both 
narrowed and thinned uniformly, and a noticeable 
feature of this type is the sloping of the sides, so that 
the section after pulling is no longer a right-angled 
parallelogram but one with acute and obtuse angles, 
kip bands were usually well marked, and inclined 
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to the axis at different angles. In the fourth type 
the testpieces not only narrowed and thinned but in 
addition necked at the fracture, and in all cases a 
sideways slip was evident. In the fifth tyf»e may be 
included all the testpieces which produced twin crj^stals 
on being pulled. No signs of these were visible l^efore 
stress was applied. In some cases only a few twins 
resulted, while in others the testpiece was twinned 
all over. In e\ery case tlie teftpiece buckled and 
crumpled to aj?ertain extent, owing to the shifting 
of portions of the sheet into a twinning position. 
These differences in the method of distortion and 
fracture are due to differences in the original orientation 
of the crystal in the testpiece. 

Monocrystalline testpieces were also prepared in 
round bars of diameter 0*564 and 0*798 of an inch 
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P'k. a. -Kr:ictureil testuieLcs of siiixlc crystaK in round bars, showing how 
in each caw: the b-ar draws down in one dimension and produces 
a wetlKc-shaped (double-grooved) fracture. By |)ermlssion of the 
Institute of Metals. 

respectively. The deformation of these testpieces 
under tensile stress was very remarkable, and deserves 
special mention. On one hand, a bar consisting 
of the usual aggregate of small crystals drew down 
with a roughening of the surface, the maintenance of 
a circular cross section, and a cup-and-cone fracture. 
On the other hand, the single crystals flattened very 
much in one dimension, whereas the other dimension 
differed but little from the original diameter of the 
liar, and the end result was not a cup-and-cone fracture 
but a double groove. The bar when subjected to 
tensile stress slipped principally on one plane, which 
subsequent investigations by Mr, G. I, Taylor and 
Miss C. Elam have shown to be 'an octahedral 
plane. When it began to break it dffew dowil sharply 
m the same direction in which it had thinned, and 
a lens-shaped area was formed. As the bar pulled 
apart this became flatter and flatter ; it parted first 
at each side and then in the middle. The final result 
was a curious double*^rooved fracture with flow lines. 
Fig. 3 shows the fractured testpieces of five single 
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crystals in round bars. In each case the two fractured 
halves are shown, one placed with the broad and the 
other with the narrow side facing the camera. 

A word%ust be said about the crystallography of 
aluminium. Hull was the first to investigate the 
structure of aluminium crystals in a finely crystalline 
aggregate by X-ray analysis, and he concluded that the 
pattern thus obtained corresponds to a face-centred 
cubic lattice, i.e. tfie grouping of the atoms is such 
that there is one at each comer of thg cube, and one 
in the centre of each face, making a total of fourteen 
in ail. This corresponds, as Colonel Belaiew has 
recently pointed out, to an octahedron situated within 
a cube. Sir William Bragg and Dr. Muller have 
kindly examined our single crystals, and find that they 
conform to the same pattern. They belong, therefore, 
to the cubic system, and must have properties con- 
sistent with those of that group which possesses the 
highest degree of symmetry both external and internal. 
Investigations of the crystals in this system indicate 
that as regards certain properties they are isotropic, 
while as regards others they are anisotropic. In 
the former categopr come the properties of conducting 
light, heat, electricity, and expansion. In the latter 
are grouped elasticity, cohesion, and conduction of 
sound. In such cases, however, the properties are 
closely related to the symmetry, since the maximum 
and minimum values have been found to coincide with 
the axes of symmetry. 

Accordingly, the variations in the tensile properties 
of the testpieces which have been described are due 
to differences of cohesion in different planes which 
do not all contain the same number of atoms. Although 
the single crystals obtained in the sheet and bars 
were formed in the same shaped testpieces in both 
categories, it was obvious that their original orientation 
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relative to the axis of the testpiece varied considerably. 
Indeed, it may not have been precisely the same 
any two of the cases tested. The shape of the test- 
piece alters when stress is applied^ since slip and 
deformation take place only on certain planes, and the 
changes in shape observed correspond to the attempt 
of the crystal to accommodate itself to the stress. Such 
changes were much greater-in some tests than in others. 

It is not possible within the limits of this article 
to discuss the two questions, (i) why abnormalfy 
large crystals form on heating after a small deformation, 
and gradually decrease in size as the deformation 
increases ; and (2), to take the extreme case, why, 
after a particular degree of deformation, it is possible 
to form a single crystal from an aggregate of several 
millions. Those interested in the matter may be 
referred to the author’s original publications with 
Miss Elam.i It may, however, be stated that the 
conditions for the production of a single crystal in 
a testpiece consisting of the usual aggregate of small 
crystals are considered by us to be, that every crystal 
in the complex must be strained a certain amount, 
and that one of them is strained rather more than the 
rest. This particular crystal may be regarded as 
being in the condition of critical strain, and ultimately 
all the other crystals align themselves upon it after 
sufficient heating. When this condition is realised, 
the testpiece consists of a single crystal. We have 
taken up the experimental investigation of the deforma- 
tion of the testpiece by X-ray analysis, and are hoping 
that the result of this will show what it is that happens 
when a testpiece is strained to the critical amount 
and subsequently heated. 

* Journal of thelastilulc of Metal.s, No. a, igao, pp 83-131. Proceedings 
of the Roynl Soaety, V. looa, pp. 339-333. Journal of the Iron and 
Steel Institute, No, i, 1923. 


The Royal Asiatic Society. 


By F. E. 

''I^HE Royal Asiatic Society of Great Britain and 
A Ireland was founded in London on March 15, 
1823, by the distinguished Sanskrit scholar, Henry 
Thomas Colebrooke, supported by others interested 
in Oriental matters, to investigate (as he announced) 
the history, civil polity, institutions, customs, languages, 
literature, and science, ancient and modern, of all 
countries in Asia. This removed the reproach that, 
while similar societies had been formed at Calcutta, | 
Bombay, Madras, Paris, and elsewhere, Great Britain 
had done nothing. The charter was granted on 
Au^st II, 1824, and under it the Society is governed 
by a council of twenty-five members, induing the 
president, director, vice-presidents, and other officers, 
elected annually at genei^ meetings. 

The Society was well supported by the East India 
Company and many eminent men, and prospered and 
developed its acuvities. It appointed a “ Committee 
of Conespondence,” w'hich embarked on far-spread 
measures to receive and communicate information 
abo|it Asiatic matrlers. From the copious donations 
that it received it began a library and a museum. 
To utilise the Oriental MSS. collected in Englii^ 
libraries it established the “Oriental IVanslation 


Pargiter. 

Committee and Fund ” in 1828, to publish translations 
of approved works in Oriental languages, and this 
was liberally supported, and published thirty volumes 
in the next four years. The scheme included measures 
to benefit Asia and Europe materially ; hence, when 
trade with India and China was thrown open in 
1833-34, the Society formed a “ Committee of Agri- 
culture and Commerce ” in 1836, and this collected 
valuable information about coffee, sugar, opium, and 
other important commercial products and their 
improvement. The Society published three quarto 
volumes of “Transactions,^’ containing papers read 
before it, in 1827, 1830, wd 1833, and began on . 
annual “ Journal ” in 8vo form in 1834. 

The early enthusiasm, however, gradually dedined ; 
the membership fell and the financial position caused ^ 
a^ety. Then came the time of the Cuneiform 

who found the great Behistun ml inscriptions 
in Persia, eclipsing those reported by e^licr travelers. 
He coinmunicated idwam to the Society in JS38, wived 
the problem of decipherment in 1844, imd 
announced his These were received 

the pitblic with ligtW incredulity, hkt the Society 
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^ave him, its cxjydial support and set apart certain 
volumes of the Journal for their publication. Opinion 
turned after a time, and the Society became the centre 
of a great literary movement. His work, however, 
never reached completion in those volumes, because 
excavations by Botta, Layard, and others at Nineveh 
and Babylon brought out overwhelming material ; new 
luties trenched on his time, and other scholars finished 
^|mt he had so well begun. 

Notwithstanding the interest of these revelatiofis, 
th? Society’s condition remained anxious, for local 
societies in the East appropriated much local inquiry ; 
its efforts to aid commerce became exhausted, and 
it developed more towards learned research, while 
Oriental studies attracted little public interest. The 
committees of correspondence, of Oriental translation, 
and of agriculture and commerce gradually fell into 
neglect, and a later effort to revive them had but 
transient success. The East India Company had 
generously subsidised the Society, and the loss of its 
patronage on its abolition in 1858 caused discourage- 
ment. The Government after some vacillation con- 
tinued the subsidy, yet the Society’s fortunes still 
continued low. It changed its abode in 1869, and 
through want of room made over its museum to the 
India Office. 

The tide turned, however, when Mr. Vaux became 
secretary in 1877 and devoted himself to the Society’s 
welfare, and more interest in Oriental studies began 
to be manifested then among the educated. The 
late Prof. Rhys Davids became secretary from 1887 
to 1905 and edited the Journal, and enhanced the 
improvement. The Society’s course since then has 
been one of steady expansion and influence, and its 
Journal has risen to acknowledged excellence with 
a wide and attractive range of subjects. The member- 
ship consists of those “ resident ” within fifty miles 
from Charing Cross and “ non-residents,” and also 
thirty honorary members elected from among eminent 
foreign scholars. 

To reward British erudition the “ Gold Medal Fund ” 
was inaugurated in memory of Queen Victoria’s 
Jubilee, and the medal was awarded in 1897 to Prof, 
(.'owell, and since then triennially. Two other funds 
were established in 1903, the “ Public Schools’ Gold 
Medal Fund ” and the ” Prize Publications Fund.” 
Under tfie former a prize medal has been awarded 
yearly on an essay on some Oriental subject in competi- 


tion among the boys of the public schools. A new 
“ Oriental Translation Fund ” w'as started privately 
in 1891 and transferred to the Society afterwards, 
and it began a ” Monograph Fund ” in ilfba. By 
these three funds many treatises have been issued, 
and the proceeds of the sale of published books provide 
the means of printing fresh works. Thus the Society 
encourages Oriental research, honours Oriental learning, 
and makes the results public, free t)f expense to the 
authors. Anothe| fund, the Forlong Fund, is managed 
by the Society for the benefit of students at the School 
of Oriental Languages. 

The Society is now established at 74 Grosvenor 
Street, London, VV., and completed its hundredth 
year on March 15 last. It has issued a centenary 
volume, displaying its history and the achievements 
of its members in research, and will celebrate the 
event by a reunion of Orientalists and festivities on 
July 17-20. It has a very’ large and comprehensive 
library of about 30,000 volumes, important collections 
of MSS. in many Oriental languages, portraits and 
busts of eminent members, and valuable objects of 
antiquit}’ and art. Its most outstanding figures have 
been its three directors, II. T. Colebrooke (1823-37), 
Prof. II. H. Wilson (1837-60), and Sir H. Rawlinson 
(1862-95), and its late president, Lord Reay (1893- 
1921). 

The Journal abounds w'ith articles elucidating all 
the subjects mentioned in the inaugural discourse 
regarding all the countries of Asia and those in Africa 
into which Mohammedanism overflowed, and India 
has occupied as much attention as all the other countries 
combined. Arclueology has been a leading subject, 
especially since exploration has brought ancient 
inscriptions and other material to light from Asia 
Minor to Further India, and the old texts have become 
available for study. The Society’s representations 
have largely contributed to archneolugical enterprise in 
India. Ancient remains have been examined, inscrip- 
tions deciphered, coins read, language and literature 
investigated, and religion studied. The researches 
have been so varied, that it is impossible to speak 
of them here except in general terms. They have 
not only amplified wiiat was known of the ancient 
world, but have also reconstructed kingdoms and 
history that had vanished, disclosed much of the 
course of civili.sation and religion through Asia, and 
revealed unknown languages that have perished. 


Obit 

Prof. John Chiene. 

J OHN CHIENE, late professor of surgery in the 
University of Edinburgh, to which chair he had 
succeeded on the death of James Spence in 1882, and 
held for twenty-eight years, died on May 29 at the 
age of eighty. Chiene does not claim a record in this 
journal on account of original scientific work— for 
scientific inquiry was not much in his line— but he was 
deeply impressed with the importance of it, and, 
though not himself an experimenter, he set up m the 
Univetsity the first teaching laboratory of bacteriology 
and surgical pathology in the Unitea Kingdom. To 
quote the wordsi^ his pupil Sir Harold StileS|^ who now 


uary. 

occupies the chair once held by Syme and Lister, 
“ Chiene set the example, in the academic teaching of 
surgery, of cultivating the subject a^ a science so that 
its art might be better taught and promoted. ... lie 
spared neither time nor money to encourage research 
by his assistants.” 

Chiene may be said to have belonged to the school 
of anatomical surgeons ; but he had been Syme’s house- 
Surgeon and John Goodsir’s demonstrator, and from 
both of these distinguished meii he jpherited the habit 
of scientific thought and logical expession. He %as 
a very successful lecturer on operative and systematic 
surgery in the extra-mural s^ool, and in this way 
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prepared himself for h^s still greater success as a 
university professor. 

When Ijster came back to Edinburgh from Glasgow 
in i869,|ihe feud between the followers of Syme and 
those of Simpson was simmering out, but by no means 
forgotten. At that time John Chiene and Joha 
Duncan were the most prominent younger surgeons 
in that city, liotli were among Lister’s adherents, 
blit Chiene was <nore than a mere adherent ; he 
became at once a devoted disciple. Every day found 
him working and studying in Listef’s w'ards, and as 
years went on he w'as more and more closely a.ssociated 
witli Lister's W'ork. 

During his nine years’ stay in Edinburgh, Lister 
was acquiring a world-wide reputation ; but among 
his ( olleagues he met with sharp critici-sm from his 
opponents and only lukewarm support from his friends. 
Even Annandale, his successor in the chair of clinical 
surgery, though professedly a convcfrt to the antiseptic 
doctrine, was not altogctlier successful in practising 
it. It was, therefore, most important when Lister went 
to London in 1878 that some trusty follower should 
remain m hkiinburgh to keep the torch burning there, 
as Sir Hector ('anicron was manfully doing in Glasgow. 
That trusty follower was found in Chiene. He was 
now in a very influential position, and he advocated the 
cause of antiseptic surgery by example and precept 
with great success until the younger men, Lister’s 
pupils and his own - now themselves middle-aged- ■ 
had succeeded to the various University chairs and 
ho.spital appointments ; by which time Lister’s prin- 
ciples, though not the details of his practice, had come 
to be recognised as orthodox and universally followTd. 

Edinburgh would, of course, like the rest of the 
world, have become fully enlightened in due time, but 
it can scarcely be doubted that the period of twilight 
would have been more prolonged if it had not been for 
Chiene's whole-hearted and persevering efforts. 


Dr. W, d'E. Emery. 

By the death of Dr. Walter d’Este Emer\^ on June 19, 
pathology has lost a keen disciple, and his acquaint- 
ances a loyal friend. Emery was a distinguished 
student of Queen’s University, Birmingham, and 
St. Bartholomew’s Ho.spital, London. After junior 
appointments held at his schools, he became assistant 
bacteriologist to the Laboratories of the Royal Colleges 
of Physicians and Surgeons. Later, he was lecturer 
on pathology and bacteriology in the University of 
Birmingham and Hunterian professor at the Royal 
(ollege of Surgeons. Coming to London, he held 
various appointments, finally being made lecturer on 
pathology and bacteriology, and director of the 
Laboratories, King's College Hospital, a post he had to 
relinquish some tw'o years ago on account of ill-health. 

Emery was the author of “ Clinical Pathology and 
Haematology,” which passed through several editions 
and contains muny practical hints, the outcome of his 
wide experience, and of “ Immunity and Specific 
Therapy,” which at the time of publication in 190$ 
presented an excejlent critical survey of the extensive 
lit^ature on these subjects. He was keenly interested 
in the problem of cancer, and a supporter of the para- 
sitic hypothesis of the causation of this malady, argu- 


ments in favour of which are clearly set forth in another 
small book, “ The Formation of Tumours.” lie pub- 
lished papers on the opsonic index and Wassermann 
reaction, and devised a simple method of complement 
fixation for the diagnosis of tuberculosis. He also con- 
tributed articles to Cheyne and Burghard’s “ Surgical 
Treatment,” and Rose and Carless’s ‘‘ Surgery.” 

Emery was a bacteriologist and .serologist of the first 
rank, and in later days a competent morbid histologist. 
Throughout his career he w'as overburdened with 
routine work ; w'ith more opportunity, it can scarcely 
be doubted his output of research work w'ould have 
been larger. R. T. H. 

Miss A. ('. Breton. 

We regret to record the death on June 15, at 
Barbados, of Miss Adela ('. Breton at the age of seventy- 
three. 

For more than thirty )'ears Miss Breton travelled 
extensively and studied in many parts of the world, 
and her ready pen and keen pow'ers of observation 
made her letters a delight to her friends. She had 
considerable talent as an artist, and utilised this gift 
to advantage in the pursuit of her archEeological 
invTstigations. In Japan, for example, she made a 
very thorough study of the temples in a series of 
large water-colour drawings. Her name, howe\er, w'lll 
best he rememliered in connexion witli her expeditions 
to Mexico — which she visited thirteen times— and 
other parts of Central America, for the purpose of 
studying the antiquities of lliat region. In lier travels 
in Mexico in the early 'nineties she rode on horseback, 
accompanied by one Indian only, a feat wdiich in those 
days required both courage and much pow'er of en- 
durance. At the suggestion of Mr. A. E. Maudslay, 
she undertook to copy in water-colour the mural 
paintings of Chichen Itza in Yucatan, and produced 
a rcmarkalile series of records of great lieauty and 
high scientific value, unfortunately still unpublished. 
Miss Breton was also responsible lor the copy of the 
pre-(\)lumbian map of Mexico Cit>', preserved in the 
National Museum of Mexico, and of the map of the 
Valley of Mexico, by Alonzo de Santa ('ruz, in the 
University of Uppsala, which were published in Mr. 
Maud.slay’s translation of the “ Conquest of Spain,” by 
Bernal Diaz dc Castillo, Of the former, Mr. Maudslay 
says it ” needed long familiarity with Mexican picture- 
writing and topography to accomplish so successfully.” 

Miss Breton's great accuracy and industry served 
her and her readers well in the many papers on 
American archaeology and other subjects which she 
contributed to scientific journals. She was a regular 
attendant at the meetings of the International Con- 
gress of Americanists, and was to a very large extent 
responsible for the organisation of the meeting held 
in London in 1912. 

We regret to announce the following deaths : 

Sir James Reid, Bt., Physician in Ordinary to , 
Queen Victoria, King Edward, and King George,;- 
on June 28, aged seventy-three. 

Sir Benjamin Simpson, formerly Sanitary Com- 
missioner and Surgeon-General with the Government 
of India, on Juno 47, aged tiinety-two. 

Mr. S. S. F.R.S., H.M. Astronomer at the 

Cape of Good Hope; on July 8, aged fifty-three. 
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Current Topics and Events. 


We print as a supplement to this issue a discourse 
on muscular work by Prof. A. V. Hill, who will 
shortly be added to the physiological strength of 
University College, London. In it Prof. Hill shows 
how the original work of Fletcher and Hopkins on 
the production of lactic acid in muscles, the quantita- 
tive relationships between glycogen and lactic acid 
established by Meyerhoi, and Prof. Hill’s own elegant 
measurements of heat production, can now be added 
together into a coherent account of muscuilar con- 
traction. The actual’ process which produces the 
mechanical encrg>’^ is an explosive decomposition of 
glycogen into lactic at id, and the mechajiLsin by 
Vhich shortening of the muscle is caused — though 
this is of course speculative— is the neutralisation t)f 
this acid by bases ; the.se are detached from their 
combination with proteuls, which thereby lose their 
electrical charges and rearrange themseh'cs in space 
This part of the process is anaerobic, aiul the oxygen 
vhich is such a paramount necessity for the achieve- 
ment of muscular work is needed not for the contrac- 
tion but for the process of recovery. In this a 
portion of the lactic acid is oxidised, and provides 
the energy foi the reconstitution of the bulk of the 
acid to glycogen Jt thus becomes clear how it is 
possible for a man to do for short periods miuscular 
work of a seierity which rei]iiires sooner or later 
much more ox\gen than he can possibly obtain 
through Ins lungs w liile the work is going oil Hence a 
man can for a short liineiun into debt for oxygen and 
ibtain what he needs after the work is finished. For 
exercise of longer duration tins shortage of oxygen 
cannot be progre.ssi\ely increased, and a man's 
capacity for it will depend maml}' on his capacity 
for taking in oxygen and circulating it quickly to the 
tissues. Prof. Hill show's how' well the actual record 
performances for flat racing o\’er various distances 
fit in with the theoretical considerations. Athletic 
skill is also determined largely by dexterity in the 
otonomical performance of muscular work. 

At the meeting of the Council of the Royal Society 
on July 5. it was decided to use the larger part of the 
income, arising from Sir Alfred Yarrow’s gift of 
100,000/. for the endowment of research, which was 
announced in February last, in the direct endowment 
of research by men who have already proved that 
they possess ability of the highest type for independent 
research. To this end a number of professorships 
will be founded, of type similar to the Foulcrton 
professorships which were founded by the Society 
in 1922 for research in medicine. The professors 
will be expected to devote their whole time to 
scientific research, except that they may give a limited 
course of instruction in the subjects of their research 
to advanced students. There is at present a tendency 
to regard scientific research as a secondary occupation 
for .men whose primary occupation is the teaching 
of students. The intention of the Royal Society in 
founding these professorships is to promote the 
recognition of research as a definite profession. 
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The Royal Asiatic Society wnll cejebrate it 
centenary during the four days, Tuesday to Frida\ 
July 17-20, and the proceedings will be initiated b 
a reception of the delegates from other societies an 
bodie.s at the Royal Society's Rooms, Burlingto 
House, at 10.30 a.m. on Tues^Jay, when H.R.b 
the Prince of Wales has graciously consented to k 
present. This^vill be followed by a luncheon give 
by the Government to the delegates at Claridge 
Hotel, and at 3.13 the delegates will meet thei 
sectional chairmen at the Roj'al Asiatic Society 
House, 74 Grosvenor Street, for an important pat 
of the proceedings wdll lie the reading of papers 
For this purpose, the wdiole field of the Society 
investigations has been dividetl into four sections 
(i) the Ancient Far Fast (China and Japan) ; (2) th 
Ancient East (Babylonia, Assyria, Egypt, Palestini 
, (3) India (including Persia and Ceylon) ; an 
(4) Islam. On \\’'eclnesday, the morning sessions wi 
be devoted to papers and discussions thereon ; in tl 
afternoon a visit w ill be paid to the School of Orient; 
' Studies in Finsbury ('irciis, and the Lord l\Iayor In 
kindly promi.sed to hold a reception at the .Mansu 
House at 4 o’clock. Thursday and Friday mormiii 
will be occupied by sectional meetings and papers, bi 
the afternoons wall be left free to permit the delegat( 
and other associates to make personal arrangemen 
as they may desire, taking advantage of their visit 1 
l^ndon. The piocecdings will close with a banqu 
at the Hotel Cecil at 7.30 p.m on Friday. Foreij; 
visitors may enrol themselves on Monday, July i 
at the Society’s House, and on Tuesday at the Roy 
Society 's Rooms. Meanwhile any further informatii 
may be obtained from the Society's House. 

The list of honours recently i.ssued contains t 
names of the following men distinguished for th< 
scientific work or as.sociations : — Baronet : i 
Anthony A. Bowlby, president of the Royal Colie 
of Surgeons. Knights: Dr. G. F. Blacker, dean 
University College Hospital Medical School ; ai 
Prof. W. M. Flinders Petrie, Edwards professor 
Egyptology, University College, London. C.B. : ^ 
R. J. Thompson, assistant secretary, Ministry 
Agriculture. 

Dr. T. Royds has been appointed director of t 
Kodaikanal and Madras Observatories in success! 
to Mr. J. Evershed, who retired on February 
last. 

Sir Stewart Stockman, Chief Veterinary Offi; 
and Director of \'^eterinary Re.sea5ph to the Minisi 
of Agriculture and Fisheries, has been elected presidi 
of the Royal College of Veterinaiy' Surgeons. 

At the Cambridge meeting o^ the Society 
Chemical Industrj'^ the following officers were eleci 
for the year 1923-24 : — President : Dr. E. F. Ai 
strong. Vice-Presidents : Dr. T. H. Butler, Mr. F. 
Carr, Prof. G. G. Henderson, Mr. ft. Mond. Ordhu 
Members of Council : Prof. P. P. Bedson, Dr. R. 
Colgate, Prof. A. R. ling, Dr. J. Rdlly. 
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The Report of the Norwich Castle Museum Com- 
mittee for 1922 gives a picture of the beautiful fifteenth 
to" seventeenth century house known as Strangers' 
Hall. For many years Mr. Leonard G. Bolingbroke 
has been filling this with examples of English furniture 
and domestic appliances, as ^^ell as with many relics 
directly connected with the history of Norwich. He 
has now generously presented the freehold of the 
building and his cftllections to the city, and there 
was a ceremonial opening on July by the Lord 
Mayor of Norwich. 

Applications are invited for the post of Super- 
intending Testing Officer under the Mines Department 
of the Government. The person appointed will 
superintend the testing work at the Mines Depart- 
ment Experimental Station in regard to safety lamps, 
electrical apparatus, etc., and the work of analysing 
samples of mine dust and mine air. Applications, 
accompanied by copies of two recent testimonials, 
should be sent by, at latest, July 21 to the Under- 
secretary for Mines, Mines Department, Dean 
Stanley Street, S.W.i. 

The summer conversazione of the Natural History 
Museum Staff Association was held in the Board 
Room on July 4, and was attended by about sixty 
members of the Staff and visitors. The speeimens 
exhibited were mainly devoted to the exposition of 
.symbiosis, but some dealt with the recent eruption 
of Mt. Etna, and a demon.stration was given of 
crystals used in wireless telephony. Messrs. W. 
Watson and Sons, Ltd., showed their latest forms 
of microscopes and other optical apparatus. 

The Belfast Naturalists' Field Club has issued the 
programme of its sixty-first session, 1923-24, and is 
to be warmly congratulated on its vitality through 
the years of Continental warfare and the still more 
trying years of civil disorder that ensued. Under the 
presidency of Mr. J. A. S. Stendall, a varied series of 
excursions has been arranged, mostly within the 
county of Antrim, which covers so wide a field of 
botanical and geological interest. One of the most 
ambitious of tliese outings, to the majestic and rarely 
visited volcanic neck of Slemish, took place on June 16. 
We are glad to note that Mr. R. J. Welch, on whom 
the Queen's University of Belfast has recently con- 
ferred the honorary degree of M.Sc., remains one of 
the most active promoters of the educational aspects 
of the Club, and that he is devoting especial attention 
to the development of the junior branch. 

The Minister of Health has appointed the following 
committee to inquire into the use of preservatives 
and colouring matters in food : Sir H. C, Monro 
(chairman). Prof. *W. E. Dixon, Sir A. D. Hall, Dr. 
J. M. Hamill, Mr. O. Hehner, Prof. F. Gowland 
Hopkins, Dr. G. R. Leighton, Dr. A, P. Luff, Dr. 
C. Porter, and Mr. G. Stubbs. The committee is to 
report : " (1) Whether the use of such materials or any 
of them for the preservation and colouring of food 
is imuriofis to health ; and, if so, in what quantities 
does tboir use brcome injurious, (2) Whether it 
should be required that the presence of such materials 
and the quantities present in food offered or exposed 
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for sale should be declared." The secretaiy of the 
committee is Mr. A. 31 . Legge* of the Ministry of 
Health, Whitehall, S.W., to whom all comiryiaications 
should be addressed. 

The annual meeting of the Chaldaean Society was 
held at the rooms of the Royal Astronomical Society 
on Wednesday, July 4. In the absence of the presi- 
dent, the chair was taken by the treasurer. Dr. J. K. 
Fotheringham, 'of the University Observatory at 
Oxford. Reports of work from various local centres 
were presented. Tliat from Ipswich was considered 
a specially successful and encouraging record of the 
season’s work. It was reported that the Chaldaean 
Expedition to Wallal in Australia for the observation 
of the solar eclipse of 1922 had been completely 
successful, — being the only expeditio'n sent from 
England that had met with success. Mr. Clark- 
Maxwell had now returned, but Mr. Hargreaves was 
going on to Mexico for observation of the eclipse this 
year, where Mr, Philip Mynng intended to join him. 
The editor of the Chaldcean reported a growing 
appreciation in library and scientific circles, and 
expressed his thanks to a number of distinguished 
astronomers for the support they had given him. 
He would continue to pay special attention to the 
needs of amateurs and beginners. The following 
officers were re - elected for the ensuing twelve 
months; President, Mr. J. Hargreaves; Treasurer, Dr. 
J, K. Fotheringham; Secretary, Mr. E. W. Foster; 
Librarian, Mr. G. S, Clark-Maxwell ; and editor of 
the Chaldcean, the Rev. D. R. Fotheringham. 

Attention may be directed to the following 
reports which have been recently received : A, E. 
Verrill (Canadian Arctic Expedition Reports, vol. 
viii.) describes the Alcyonaria collected by the ex- 
pedition and gives a revision of a number of other 
Canadian genera and species, and describes the 
Actiniaria, adding notes on interesting species from 
Hudson Bay and other Canadian localities. Both 
these reports are excellently illustrated. F. Johansen 
(in vol. vii.) contributes an account of the biology 
of the Crustacea found in some of the Arctic lagoons, 
lakes, and ponds, and a detailed report on the 
Euphyllopoda of the American Arctic. 

We have received the fifth volume (1922) of 
Experimental Researches and Reports, published by 
the Department of Glass Technology of the University 
of Sheffield, and collected from the Journal of the 
Society of Glass Technology. These papers have 
been mentioned in Nature as they appeared. There 
are papers on the action of qjliemical reagents on 
glassware, the determination of the durability of 
glass, as well as on more technical matters. The 
presidential address by Prof. Turner dealt with 
*' The British Glass Industry, its Development and 
Outlook," and contain^ some interesting Mstorica} 
material. One " outlook " is interesting to the lay- 
man : "It would ndiy’iie difficult, if the glass manu- 
^turer set about it in earnest, to write up a fearful 
account of the many-headed hydra, reptiles, tand 
bugs that infect food not protect^ by gto. and, on 
the strength of the ^i%^t so administered, spon work 
np a trade the eictent'^ which might be enormous,'^ 
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,The new catalogue of second-hand l>ooks (No. 225) 
of Messrs. W. Heffer and Sons, Ltd., Cambridge, is 
of a miscellaneous character, but it contains -many 
works likely to be of interest to readers of Nature, 
those dealing with folk-lore, occult literature, 
and Egyptology. A useful section is that devoted 
to foreign literature. 

Messrs. Negretti and Zambra, of 3O llolborn^ 
Viaduct, London, E.C i, have recently sent us a 
spirit thermometer of a useful pattern for indoor 
use. It is mounted on a metal frame, tJic graduations 
in degrees Fahrenheit being black on a white ground. 
The bulb is protected by a strong guard made as a part 
of the frame. 

Mr, Valentine Davis, of Noddfa, Wista.ston, 
Crewe, is organising a holiday course in Chamonix, 
on August 1 7-Septemlier 1. It is proposed to make 
excursions to various glaciers and passes, using 
Cliainonix as headiiuarters, and the flora of the 
district, the geology of Mont Blanc, and similar 
held -studies will be made Particulars can be 
obtained from Mr. Davis. 


Messrs. George Routledgk and Sons, Ltd., 
have ready for publication part 3 of the third 
edition of Sonnenschein's “ The Best Books ; a 
Classified Bibliography.'' It deals with histoiy’^ 
and biography, and historical collaterals, and con- 
tains particulars of some 24,000 books, The fourth 
and concluding part will, it is hoped, be published 
at the close of the present ycar.^ It will deal with 
the .sciences, industries, arts, literature, and 
pliHolog>', and •ontaiii complete indexes of authors 
and subjects. 

Dr. W. Brown is bringing out through the Uni- 
versity of London Press, Ltd., under llie title of 
“ Talks on J Psychotherapy,” the course of lectures 
recently dclivereil by Imu at King’s College, London. 
It will deal with the subjects of lunctional nerve 
disea.se, psycho - analysis, abreaction and trans- 
ference, the libido theory and melancholia, auto- 
suggestion, etc. (Hhcr books to be published by 
the same house are threis by Dr. Cyril Burt on ” The 
Sub-Normal School Child,” entitled respectively 

"The Voung Delinquent, Fhe Backward and 

Defective C^hild,” and " The Unstable and Neurotic. ” 


Our Astronomical Column. 


CORRRCJTON TO THE I-ONGlTUllK OF BORDEAUX 

Obsekvatory. — A note m the Journal dcs Ohsrrva- 
frurs for June, by J. Trousset and L, Gramoiit, 
tontams the rather .surprising announcement that 
tlie accepted value of the longitude of the Bordeaux 
Dbserx atory is a second of time in error This was 
based 011 an elaborate determination, made in 1881 
I'v MM. Kayet and Salats, both observers and 
instruments being interchanged. 'J'he amount is 
altogether beyond the probable error of the determina- 
tion. and presumably arose from some systematic 
error m marking the seconds on the chronograph 
lapes, or some .similar cause 

The error was delected by the reception of the 
T'ans wireless .signals at Bordeaux, and a new deter- 
nniiation of the longitude was then made by means 
of these signals. The resulting value of the longitude 
of Bordeaux west of Greenwich was 2"* the 

iiK^'ui error being 0‘a23\ The old value, printed 
in the Nautical Almanac, is 2'“ 5'5i*. 

The new determination, though only ju.st published, 
was made m April and Mav 1921 ; presumably it 
was in use throughout i<)22 in the wireless time 
signals sent out from Bordeaux and received at 
Greenwich. The mean difference between tlu‘ (Green- 
wich tini.es of receipt of the Paris and Bordeaux 
signals was only 0-04*. 

Silicon Lines in B-type Stars, — In the deter- 
mination of the radial velocities of B-type stars, the 
w’a\>^e-lengths of the lines of silicon are constantly 
being used, but the values employed have not been 
referred to modem standards of wave-lengths. The 
lines in the spectrum of silicon alter as the tepipera- 
ture is increased and the enhanced or ionised lines 
occur as doublets and triplets alternately and are 
knowTi as Si II, Si III, and Si IV as first differentiated 
by Sir Norman Lockyer. A new determination of 
the wave-lengths of those lines has just been com- 
pleted by Mr. H. Barrell in the laboratory of Prof. 
Fowler (Mon. Not. R.A.S., vol. 83, p. 322), and he 
gives both the adopted values in International Units 
and in Rowland’s scale. While the instrument 
employed in the determination was not thck one that 
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was most desired, since the latter is .still in detention in 
Russia, that employed gives, as is stated, " the desired 
redetcrramalioiis with every ])o.ssible precaution to 
ensure a high degree of accuracy.” As the silicon 
wave-lengths are m very general use it is important 
that these new values should be widely known ; they 
arc briefly sumtnansed below . 


Gmup 
()[ IllllN 


.Vdiiptcd l^ob.ilde 
v.-ilues 111 I A errors 


W.tvt'-lenKlh'. 
in Rowl.md’s 
Sc.ili*. 


Si II 


3856'o 2I io-ooi 3836-105 

3862-592 0-002 3802-737 

4128-053 ortoi 4128-207 

4130-884 o-ooi 4131-038 


Si 111 


4552-611 0-002 ^552-782 

4507-824 0-002 1567 '695 

4574737 4574‘6o8 


SI IV 


4088-863 o-ooi 4089-016 

4116 104 0002 4116-257 


A VARiAnr.i; of VTtRY Shout Peripd. — Mr. b'. C. 
Jordan, of Alleghany Observatory, edntributes a note 
to Astrou. Journ., No. 821, on a star of magnitude 
about III, on the same plate with the <3ephcid 
variable S Comae ; the period of light-variation is 
only 2*' 50'8'‘', the light-range being 0-73 mag. The 
light-curve is very pointed at minimum, there being 
no stationary interval. There is none at maximum 
either, but the curva is here rounded, not pointed. 
From comparison with some similar curves it is 
thought likely that the star is of the Beta-Lyne 
type rather than the Algol type; in this Case the 
period will have to be (loubled. Ttie two portions 
of the curve are so alike that in this case the two 
stars must be very similar in size and brightness. 
It IS feared what the star is too faint to decide the 
matter by spectroscopic determinatioms of the raiiial 
velocity. 

The approximate position of the star for the equinox 
of 1900 IS R,A. I2>* 28"’ 4», N. Decl. 27° r6-i'. 
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Research Items. 


Cancel in the United States.— The incidence 
of cancer in the United States is discussed by Dr. F. 
Hoffman in an article in the World's Health for 
May, p, 18. In the general registration area, the 
cancer death*rate has increased from 74*4 in igri to 
83*4 in 1020 per 100,000 population, but in some of 
the individual States is much higher, and, making 
all allowances, the conclusion is that cancer is seriously 
on the increase. A dangerous pha^ of the cancer 
problem is that alleged cancer cures are gaining in 
^pularity, with results disastrous in the end. Dr. 
Hoffman states that having personally investigated 
the incidence of cancer among Indian tribes in the 
south-west and in Bolivia, he is satisfied that malig- 
nant disease in any form, and particularly cancer of 
the breast, is extremely rare. 

The Teeth of Piltdown Man.— In the American 
Journal of Physical Anthropology (vol. vL, April- 
June), Dr. AleS. Hrdli^ka publishes an important 
contribution to the study of the phylogeny of man in 
a paper on the dimensions of the first and second 
molare, and their bearing on the Piltdown jaw. I^. 
Hrdli 2 ka has subjected to a detailed analysis the 
recorded measurements of these two molars in man, 
and has made a careful examination of the material 
in the U.S. National Museum. As a result, his con- 
clusions are that the Piltdown molar.s are longer and 
have a lower index than any group of modern men ; 
as compared with early man they exceed in length all 
prehistoric molars except one or two first molars 
from Krapina, and, with one exception, present the 
lowest breadth-index ; in breadth they are ordinarily 
human. When compared with the apes it is clear 
that they do not belong to this group, though 
nearest in proportion to the gorilla. Of the fossil 
apes, the teeth most closely resembling the Piltdown 
teeth are those of Dryopithecus rhenanus, Pohlig, of 
the Bohnerz Alb. Dr. Hrdli^ka's general conclusion 
is that the Piltdown teeth, primitive as they are, 
belong to very early man or to his very near precursor, 
while he suggests that the resemblance to the late 
Miocene or early Pliocene human-like teeth of the 
Bohnerz Alb. may legitimately raise the question 
whether man may not have evolved altogether in 
Western Europe. 

Human Sacrifice as a Rain Charm in Northern » 
Rhodesia. — In January last a report appeared in 
the Times which stated that eighty natives had been 
arrested in Rhodesia for complicity in a case of 
human ^crifice due to witchcraft. Tliis report was 
of peculiar interest in view of the fact that the natives 
of this region, which lies about forty-five miles beyond 
■ Mount Darwin, just on the bounda^ of Portuguese 
territory, are noted for their addiction to witchcraft 
in a form which presents some remarkable parallels to 
the traditional rites and practices of European witches. 
From the evidence given at the trial, of which an 
account is given in the Times of June 26, it would 
appear that in tins instance it was not a case of 
witchcraft in the generally accepted sense. The 
sacrifice was offered by the Mtawara tribe to pro- 
pitiate Mwari, the Great Spirit of the tribe, and thus 
bring to an end n drought which threatened the tribe 
with disaster. Mwari has two wives. One came 
some generations ago from a branch of the tribe 
livinjj in what is now Portuguese territory and was 
domiciled within a circle of trees, presumably a sacred 
grove. This wife, Mashongavudzi, is an old woman, 

ast child-bearing, whose husband is dead. At her 

eath her place is taken by another old woman who 
assumes the same name.' The second wife, Nechiskwa, 


is chosen from the family of Gosa, the chief of the 
branch of the tribe in Portuguese territory, when a 
child — the present holder of the office is about nine 
y^rs old — and must remain a virgin throughout her 
life. She is the Rain Goddess. When there is a 
drought Gosa sends an ofiering of limbo (coloured 
cotton print) to the Mwari, which is placed near the 
throne of the Rain Goddess. If rain fails to follow, 
Mwari is angry because some one has seduced his 
wife. The only remedy is that the culprit should be 
sacrificed by fire. In this -case suspicion fell on a 
son of the chief who is in charge of the wives of 
Mwari — an office which has descended to him from 
his ancestors. The accused man was duly offered up 
as a sacrifice by burning and, curiously enough, rain 
followed in twenty-four hours. 

Kata-thermometer Studies, — Dr. Leonard Hill's 
campaign against the stagnant, warm atmospheres 
which are encouraged by many of the modern plans 
of warming and ventilating buildings is steadily 
gaining the success it deserves. Cool moving air 
and local radiant heat moan a cool head and warm 
feet, which is the ideal state for human comfort and 
efficiency. The stimulating qualities of an atmo- 
sphere depend on its temperature, humidity, and 
movement, and in the kata-thermometer Dr. Hill 
introduced • an instrument which gives directly a 
measure of the cooling and evaporative powers of 
the air ; t.e. the properties which through their 
action on the skin determine the pleasantness for 
man. "^The Kata-thermometer in studies of body 
heat arid efficiency" (Medical Research Council 
Special Report Scries, No. 73, 1923) gives a mass of 
data collected by Dr. Hill, Dr. H. M. Vernon, and 
others, under a variety of conditions ranging from 
boot and shoe factories to imitations of shipwrecked 
sailors in the wind tunnel at Hampstead. There is 
also a discussion of the theory and practice of the 
instrument and a description of a recording apparatus 
designed by Dr. E. H. J. Schu.ster. The section on 
the relation of general metabolism to kata-thermo- 
meter readings raises a question of considerable 
importance to which no answer seems to be yet 
available. Atmospheres which are " good " by Dr. 
Hill's standard increase metabolism, and more food 
is needed and desired. Riding on the top of a bus, 
for example, instead of inside, means, as he points 
out, a greater expenditure on food. It is also gener- 
ally agreed that it promotes general healthiness 
and vigour. But why is it that a high rate of meta- 
bolism is better for the body than a low rate ? The 
effect may be essentially psychological, but the point 
requires discussion. The whole report will well repay 
detailed examination. 

Tsetse Flies. — The A.]^ issue of the Bulletin 
of Entomological Research contains a teport of 
Dre. W. B. Johnson and L. Lloyd on tsetse fly 
investigation in the northern provinces of Nigeria. 
The authors bring forward evidence showing that 
sleeping sickness can appear and become epidemic 
in localities wh^e the -only tsetse carrier present Is 
the species Glossina tachinoides, and it is at least 
probable that this insect is responsible for the disease 
m certain localities where it abounds and the usnEl 
carrier G. palpalis ^ rare, or wanting. Both G. 
palpalis and tachinoides suck the blood to a 
considerable extent of the non-mammklian fauna— 
probably that of , rutiles. The two species can 
thrive where the wild fauna is reduced to 'its possible 
minimun^. and G. taohinoides where man is almost 
the only available beet. The authors anticipate that 
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the work of controllmg the latter species will resolve 
itself into a study of the problems >of clearing the 
jungle, since curtailment of its food supply does not 
^pear likely to be effective. In the same Journal Dr. 
G. H. D. Carpenter contributes an article on the use 
of artificial breeding ^aces as a means of control 
of Glossina palpaHs> The breeding places took the 
form of low thatched sloping roofs erected over 
suitable loose soil in localities where the fly is known 
to abound. The insects used the shelters as con- 
venient places for depositiM their larvae, which very 
soon afterwards pupate. The result of the catches 
from these shelters showed that in some cases they 
were superior to the natural places selected by the 
flies. It is concluded that, although the method 
affords a ready means of collecting material for 
laboratory investigations, it is ineffective as a means 
of destroying the Glossina without other measures. 
After very nearly a year the number of pupae de- 
posited showed no appreciable diminution. , 

Brittle-stars of the Philippines. — The Smith- 
sonian Institution has recently published, as volume 5 
of its Bulletin 100, a memoir by Prof. R. Koehler on 
the Ophiurans collected by the A Ibatross in Pliilippine 
and Samoan waters. Out of the 227 species discussed, 
68 are new, and these include examples of 5 new 
genera. Since many of the other species had 
previously been inadequately described, they too 
now receive full description and illustration. The 
illustrations are entirely photographic, a method 
which Prof, Koehler claims as the only sati.sfactory 
one for the systematist. When the photographs are 
as good and as well-reproduced as are most of Prof. 
Koehler’s, and when, as here, enlarged photographs 
of details arc provided, then, on the whole, we agree 
with this claim. But even when all the conditions 
are fulfilled, explanatory diagrams are a most welcome 
addition. The classification adopted is that of 
Alatsumoto, with a few modifications of detail (but 
why Loemophiurida instead of Laemophiurida ?). 
The work has been translated from the French by 
Mr. Austin H. Clark into clear and easy English : we 
would observe only that the English for ” Lyon " is 
“ Lyons.” 

Fossil Bison from Central Minnesota. — From 
a peat swamp overlying the iron ore at the Sagamore 
Iron Mine, Riverton, Minnesota, bones of Bison 
occidentalis have been recovered which form the subject 
of a paper by Mr. O. P. Hay (Proc. U.S. Nat. Mus., 
vol. Ixiii., art. 5). The bones were at or near the 
bottom of the peat, which overlies drift beds deter- 
mined to be of about mid-Wisconsin age, so that 
Bison occidentalis lived in Minnesota until the middle 
of the last glacial stage, but how much longer cannot 
now be determined. VTiether the presence of the 
remains of Bison bison, that also occurred in the 
peat, indicates that the two animals were at one 
time contemporaneous in that region, or whether 
the existing buffalo arrived there after the other 
had become extinct, is uncertain. 

Giant Hornless Rhinoceros from Mongolia. — 
In 1913 Mr. Forster Cooper described under tlie 
name of Thaumastotherium (afterwards Mtered to 
Bdluchitherium) osborni a huge rhinoceros^like animal 
of. which he' had unearthed the remains on his 
expedition to Baluchistan. A second species, B. 
graf^eri, was discovered at Loh, central Mongolia, 
in 1922 by the third Asiatic exp^tion of the American 
Museum of Natural History. This new species is 
now described by Prof. H. F. -Osbdm (Amer. Mus. 
Novitates, No. 70), who further makes the genus the 
type, of a subiau^y— Baluchitheito. JChe 
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author considers that the Baluchitheres will prove 
to be unique, large animals of the age (Upper 
Oligocene, or Miocene) in which their remmns occur, 
and that they were t^ical browsers feeding on the 
branches of trees as do elephants and giraffes. When 
the neck was elevated and stretched the animal 
would have attaiued a height of about fifteen, or 
possibly sixteen feet. A restoration is given which 
shows that at the shoulder Bg.luchitheiium was 
twice the height of the Indian rhinoceros witli which 
it is compared. « 

Late Mesozoic Batholites and Ore-deposits 
IN Japan. — While the attention of geologists is 
being justly redirected to the major " revolutions of 
the globe,” and to the relative rapidity of their 
culminating episodes, it is well to note ^e evidence 
of intervening epochs of unrest. The " Laramide 
revolution ” of Schuchert, which is lield by many 
to have heralded the great days of Andea^n crumpling, 
can be traced back to ” epeirogenetic ” movements 
in the Rocky Mountain area in late Cretaceous times j 
and these are now seen to have had " oro^netic 
analogues on the other side of the Pacific. Here we 
may observe, as a corrective of too rigid doctrine, 
that the folding took place on the eastern side of a 
continental mass. Prof. T. Kato of Tokyo {Japanese 
Joufn. ofGeol. and Geogr., vol, i. p. 77, 1922) describes 
the intrusion of huge batholites of quartz-diorite and 
granite into Jurassic strata in central Japan, and he 
traces the famous copper-ores of the Yamanara 
district in the province of Mimasaka to a late Mesozoic 
epoch of unrest. The first result of the igneous 
intrusions was the contact-metamorphism of the 
sedimentary series. Then, at a temperature a little 
below the critical point of water, tourma-line and 
fliiorepar were produced ; and the sulphide ores, 
including copper and iron pyrites, pyrrhotinc, and 
zinc-blende, followed, and permeated the invaaeu 
areas. Veins of quartz and calcite mark the final 
stage. A neat diagram on p. 99 shows the succession 
of igneous types, closing with rhyolites that reached 
the surface. Volcanic manifestations continued into 
Cainozoic times ; but the epoch of maximum dis- 
turbance is assigned to the close of the Mesozoic era. 
The paper is written in English and is very well 
illustrated by photographs. 

Petrography of Drill - cuttings from Oil- 
Wells. — One of the first attempts in the United 
States towards the intensive petrographic examina- 
tion of rock-samples obtained while drilling oil-wells, 
is described in an advance chapter (H) of buUeto 
786 of the United States Geological Survey, by 
Messrs. J. Gilluly and K. C. Heald. Their miort 
deals with the stratigraphy of the El Dorado oilfield, 
Arkansas. Petrographic methods of correlation of 
strata have come into prominence in Engird and 
in several of the British - owned oilfields within the 
last seven or eight years, but, so far as we know, 
little attention, has been paid by oil-geologists in 
the United States to tliis phase of exploratory work. 
The authors rely entirely on the lithplogical characters 
of the samples, on their differentiation according 'to 
the amounts of sand, clay, and lime present, while 
limonite, lignite, or glauconite are specifically 
indicated where sufficiently obviqjis. Any fossite 
found are*aIso carefully studied in conjunction with 
this petrographic investigation, a collaboration to 
be highly commended. It is, however, unfortunate 
that the authors did not go a greq^ deal further with 
their petjrogr^hic work; me “heavy” dettital 
minerals {i.e, tmose having a specific gravity grater 
than 2 ’8) furnished by the samples would have 
formed a much more definite basis of comparison 
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and discrimination between the beds involved, and 
zoning would have been facilitated accordingly. 
Authigenous constituents of sediments vary qualita- 
tively and quantitatively within small hmits far 
more than the more stable detrital grains do, and 
for this, if for no other reasfjn, the study of the 
" heavy " minerals is always desirable. Notsvith- 
atanding the’ neglect of these constituents, however, 
the authors have grouped their samples into ten 
zones, comprising parts of the Tertiary and Upper 
Cretaceous formations in the distrmt ; such zones 
are of inc^ilculable value to the drmers and others 
engaged in exploring the field, but it would be 
interesting to know how far such zones were con- 
firmed or contradicted by similar work based on 
' heavy " mineral assemblages. 

BrX'chvstkgia, a Tkopical SouRCii OF Fibre 
AND Timbkk — Messrs. J. Biirtt Davy and J. Hutchin- 
son describe fifty-four species of Hraebystegia in the 
Kexi) Bulletin, No .4, 1023. This genus is confined 
to equatorial Africa, anrl is so dominant in the vast 
fori'St area extending bctw'een the Limpopo Zambesi 
watcnshefl and the Katanga Plateau at the head 
waters of tlu^ Congo Kivei, and from Nyasaland to 
the Angola Highlands, IJiat this plant formation 
might well be termed “ Hrachystegia Forest.” All 
species are trees with fibrous bark, sometimes con- 
taining tannin, and the natives of ('cntral Africa 
use tins bark for an extraordinary variety of purposes. 
Hrachystegia bark cloth is used for making gram 
sacks aiul ganu* nets, the librcs of some species being 
used tor tlie manufacture ol cord and rope of all 
sizes and for all purposes. Before the wide.spread 
introduction of cotton goods, the princqial clothing 
of the nativt; was bark doth made of libroiis shei'ts 
beaten out of the bark of several spenes of Brachy- 
stegia. The timber of .some species is desctibed as 
hard and durable and suitable for bmkliiig purposes, 
that of others as too soft. Thuloubtedly both 
fibrous bark and timber may liave many industrial 
afiplications, but the first stop towards economic 
development is a clear idea of the different species 
of the trees and their different possibilities. To this 
end the taxonomic study in the Kcio Bulletin should 
have great valin*, as one of tlic authors has .stmlied 
the plants in their native habitat and a first attempt 
is made to indicate what different species are jirobably 
intended by the vernacular names used by the natives. 

Liberation of Pressic Acid irom the Plant 
Leaf. — The liighly toxic properties of hydrocyanic 
acid have caused the accumulation of a considerable 
literature upon the subject of its production in 
plant tis.sues from cyanogenetic gducosides under 
various conditions. The problem is obviously not 
simple, and, as occasional cases of stock poisoning 
are traced to this source, its study has economic as 
w^ell as scientific interest. F. J. Warth has recently 
studied the liberation of prussic acid from the tissues 
of the JJurma bean {Phaseolm lunattis), and supplies 
.some very interesting data in the Memoirs of the 
Department of Agriculture in India (Chemical Scries), 
vol. vii. -No. I. He points out that the amount of 
prussic acid produceil differs materially according to 
whether the leaves are dried rapidly in the sun or 
slowly in the sha,de. In the sun-dried leaf, hydrolysis 
takes place with' evolution of prussic acid, and if 'tiie 
dried leaf be plunged into boiling water further 
large amounts of the acid are given off ; this effect 
is not produced with the fresh leaf or slowly-dried 
leafi It appears that in the slowly dried leaf the 
enzymic balance approximates to that in the normal 
leaf, and in this balanced system prussic acid appears 
to be further changed as rapidly as it is released by 
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enzymic hydrolysis of the glucoside ; indeed, both 
fresh leaf and slow'ly dried leaf show some capacity 
to cause the disappearance of additional acid, if 
added to water containing the crushed or powdered 
leaf material. 

Short-Wave Directive Radio Transmission.— 
Franklin and Marconi have shown that when the 
wave-lengths u.sed in radio transmission are less 
than 20 metres it is not difficult to get directive 
transmission. For transmitting news and music, 
broadcast directive transmission is not wanted, but 
for broadcast reception it can be usefully employed, 
as by its means interference disturbances may be 
reduced to a minimum. Its principal use is in 
connexion with point-to-poini communication, i.e. 
direct communication from one Transmitting to one 
receiving station. In particular it will be useful in 
the new^ methods adopted of transmitting photo- 
graphs by radio and for the remote control of mechan- 
isms. In paper No. 46(1 published by the Bureau 
of Standards, F. Dunmore and F. H. Engel give 
the results of expenments wnlh directive radio 
transmission on a w'ave-length of 10 metres. As a 
reflector they use a .senes of forty vertical parallel 
wires all of wffiich lie on the surface of a parabolic 
cylinder. It is so mounted that it can be rotated 
about a vertical axis. The focal length of the 
parabolic section was made one-quarter of a wave- 
length, 2-5 m. (8 feet >-4 inches). Each of the wires 
was tuned to 10 metres, and they were spaced 30-47 
cm. apart. A 50-w'att three-electrodc valve of the 
coated filament type was used as a generator. 
Radiation characteristic curves arc given from wffiich 
it appears that at least 75 per cent, of the radiated 
power IS eontinetl to an angle of It was noticed 

that wTth this type of transmission the absorjition 
by buildings and other metallic structures was very 
pronounced. 

Weather at Eastbourne in 1022. — Eastbourne 
Borough Council has recently issued its annual 
report of the meteorological observations for the 
year 1922 The records have been kept continuously 
rince 1887, a period of 36 years, so that valuable 
statistics are available as to the weather and climate 
of this much-favoured health resort. Observations 
are supplied t<j the Meteorological Office and are 
included in the Weekly, Monthly, and Annual 
Weather Reports, as well as m the Daily Report of 
Health Resorts. In additicm to the observations at 
Eastbourne the re])ort comprises similar re.suUs for 
otlier health resorts scattered over England, taken 
from the Meteorological Office returns, from which 
It can be seen that Eastbourne occupies a position 
wdth a fairly etjuable temperature, with a large 
amount of sunshine, and with a rainfall by no means 
excessive. The mean air temperature in 1922 ranged 
from 59-2'’ F. in August to 41-6^ F. in January, and 
the mean for the year w'as 49*9'’ F. The duration 
of sunshine ranged from a mean of 10-40 hours per 
day in May to 1-76 hour per day in December, the 
mean for the year being 4-80 hours per day. The 
mean monthly rainfall for 1922 ranged from 4-31 in, 
for January to o-6i in. for May ; the total for the year 
was 28-10 in. The prevailing winds were from the 
ivest and north-w^est, though in most recent years 
the prevailing winds liavc been from between south- 
west and north-w-est. From this prevailing direction 
the air has to pass over the §pttth Downs before 
reaching the towm, and, mixing with the air over 
the sea, may often account for a fair amount of fog 
in the Channel,' in the neighbourhood of the Royal 
Sovereign Lightship, and frequently may render the 
air somewhat humid over the land. 
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The International 

a'' HE second International Air Congress since the 

War was held in London on June 25-30. It 
was attended about 600 members representing 
no less than 20 countries. The Duke of York was 
president of the Congress, and the Duke of Sutherland, 
Under-Secretary of State for Air, chairman of the 
committee. The Congress was opened on June 25 
with an address from the Prince of Wales. During 
the week the meetings for papers and discussion were 
held in the buildings of the Institution of Civil En- 
gineers. Three days were devoted to these, while two 
were utilised in visits to works and places of interest 
to the members. Thus on Tuesday a large party 
visited the Royal Aircraft establishment at Farn- 
borough, while on Thursday the National Physical 
Laboratory attracted many interested members. 

In addition to the ofiicial gatherings, receptions 
were given by the Lord Mayor and the Duchess of 
Sutherland, while on Friday afternoon the Secretary 
of State for Air and Lady Maude Hoare entertained 
the Congress at a garden party at which the Duke 
and Duchess of York were present. Saturday was 
devoted to a final meeting, with the Secretary of 
Slate for Air in the chair, at which a number of 
resolutions were passed. The Congress then ad- 
journed to Hendon ,to view the Royal Air Force 
Pageant, and the week closed with a successful 
baiKjuet, with the Duke of Sutherland in the chair. 
Colonel Lockwood Marsh, secretary of the Royal 
Aeronautical Society, was secretary of the Congre.ss, 
and received the very cordial thank.s of the Congress 
for the admirable arrangements by which its success 
was secured 

For the papers and discussions the Congress divided 
into four groups, as follows ; — (A) Aerodynamics, con- 
struction and research ; (13) pow'er plants — fuels, 

lubrication, airscrews, etc. ; (C) air transport and 
navigation ; and (D) airship.s. 

In each of these a number of interesting and 
important papers were read ; the papers, with the 
discussions, will be issued shortly in book form 
Readers of Natukk will probably find most to interest 
them in Group (A). 

Some fifty years ago Lord Rayleigh directed atten- 
tion to the effect of circulation of air round a cut 
tennis ball, having spin, as well as forward velocity, 
in modifying the motion of the ball and causing it to 
follow a curved path. In his well-known book on 
aerodynamics, Lanchester applied the same idea to 
account for the lift on an aeroplane wing, and de- 
scribed the 'manner in which tlie vortex .system set 
up round; the wing was completed by two serira of 
trailing vortices shed off from each wing tip. These 
carry away part of the energy and thus give n.sc 
to a portion of the drag — known now as the induced 
drag — which resists the motion of the aeroplane. 

Lanchester's work was de.scriptive and its im- 
portance was scarcely recognised ; numerical results, 
figures, and mathematical calculations were needed 
before its great value was grasp6d. We now see that 
it contains the solution of the problem ; the intuitive 
eye of the genius forestalled the slower methods of 
the mathematician, though laborious calculations and 
the work of expert draughtsmen and experimenters 
were necessary to establish its fundamental truths. 
Several of the most important papers in Section A 
were devoted to this subject. 

Starting from the known solutions of the flow round 
an infinite cylinder moving uniformly in a fluid 
in which there is circulation round the cylinder, 
Joukowsky and Kutta transformed the motion into 

NO. 2802, VOL. 112} 


Air Congress, 1923. 

one about a long cylindrical body having a section 
reseipbling that of an aeroplane wing, but with an 
infinitely thin trailing edge. They obtained an ex- 
pression connecting the lift on such a wing supposed 
to be of infinite aspect ratio — i.c. infinitely long in 
comparison with its width in the direction of flow—: 
with the circulation. The motion is thus two-dimen- 
sional in planes at right angles to* the length of the 
wdng. 

One of the stfeain - lines near the tail leaves the 
wing at right angles to its upper surface, and unless 
this point coincides with the trailing edge the motion 
breaks down and the velocity becomes infinite. By 
adopting a suitable value for the circulation the stag- 
nation point can be brought into close coinckience 
with the trailing edge, the motion becomes .steady, 
and the lift can be determined ; the value so found is, 
however, some 20 per cent, too great, and the theory 
does not account for the drag. There would be no re- ' 
sistance to the motion of such a wing. 

Major Low, in one of the papers read to the Con- 
gress, gave an interesting account of a draughtsman's 
method of applying tlie Joukowsky theory to a wing 
of any form. 

This simple two-dinien.sional theory was modified 
by lYandtl and his school. He assumes the wing to 
shed vortices all along its trailing edge from the 
centre outwards, forming a vortex sheet which at a 
little distance behind the aeroplane rolls up into a 
single long vortex trailing away from each wing tip 
in a direction oppo.site to that of motion, as in 
l.anchester's suggestions. Thus the circulation, and 
hence the lift, falls off as one passes outwards along 
the wing , and, assuming a law for its decrease, 
Vraiidtl obtains an expression for the lift on a wing of 
finite aspect ratio, and, by taking into account the 
effect of the trailing vortices, for the drag considered 
as due to the action between these and the wing 
vortex — the induced drag. 'J'his accounts for a large 
percentage of the observed drag. In England, Mr. 
Glaiiert has done much in connexion with this theory, 
which has been applied to the interference of the 
channel walls on a model under test, to the theory 
of the propeller leading to Fronde’s coelficient of 
0-5 for the induced flow near the propeller, and to 
other problems. Mr. Glauert’s paper gave an im- 
portant resume of the present position. 

But there is a fundamental difficulty : the fluid is 
treated as inviscid, and in such a fluid the motion of 
a body will not .set up vortices ; the body will ex- 
perience no drag. Air is viscous, and the value of 
the kinematic coefficient of viscosity has an important 
bearing in aerodynamics, while the shearing forces set 
up by the viscosity depend on the rate of change of 
velocity in the direction normal to the flow. Now, 
since the fluid, if viscous, is at rest relative to the body 
at all points of its surface, the rate of change of 
velocity, and therefore the viscous shear, will be greatest 
close to the surface. The Prandtl tlieory supposes 
that such viscous forces are sensible only throughout 
a very thin film surrounding the surfjtee, which suffices 
to set np the circulation, and that outside this film 
the equations of an inviscid fluid may be used. 

Prof. Bairstow in his paper, after a reference to his 
recent communication read before th# Royal Society, 
suggested that an attempt to relate the circulation 
theory to the fundamental equations of motion, taking 
viscosity into account, would lead to a determina- 
tion of the friction on the surface of the aerofpil, 
thus givirm that part of the drag which is omitted 
from the mndtl theory. Promising work on these 
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lines is in progress in the Aca’onautical Department of 
the Impenal College, South Kensinrton, which is thus 
beginning its work as a centre of advanced research.* 

To turn to other parts of the discussions in Group 
(A), mention must oe made of a most important p^er 
by Mr. Handley Page on the slotted wing. The 
author gave the most recent details of his wind- 
channel tests on his device for enabling the pilot to 
increase effectively the lifting power of tlie wing. 
This enables him to land at a much lower speed than 
would be otherwise possible. Reference must be 
made to the paper for the figures ; it must suffice to 
say that in the case of one section kn'own as Airscrew 4 
the maximum lifting coefficient was increased from 
07 to 1*1, while for the well-known section R.A.F. 15 
the increase was from 0*55 to 0*95. The meeting was 
pleased to hear from the representative of the Royal 
Air Force that the full-scale tests, so fEir as they had 
been completed, were successful. 

Methotls of measurement in experimental work were 
discussed in various papers. Col. Robert, of the 
Technical Aeronautical Service of France, gave a 
detailed account both of the precautions necessary to 
secure accuracy in the results and of the delicacy of 
the tests, thus confirming the experience of the 
workers at the Kational Physical I.aboratory, Ted- 
dington. Our French colleagues are to be congratu- 
lated on the possession of the new air-channel which 
is now being installed. The channel is 3 metres, say 
10 ft., in diameter, and the maximum air speed 30 
metres, or about 100 ft. per second. The standardisa- 
tion, or rather the intercomparison . of methods of 
research w-as discussed by Sir Richard Glazebrook in 
his paper dealing with the international tests now in 
progress. Mr. Southwell described the most recent 
apparatus at the National Physical Laboratory, and 
Mr. M‘K. Wood dealt with the accuracy of model 
results and their comparison with full-scale work. 

Among the other papers, one by Mr. Baumhauer, of 
the Dutch Institute for Aeronautics, on the methods 
of computing wing sections, met with general approval, 


while Mr. North's paper oh the technical development 
of the aeroplane aroused much interest. It must 
suffice to mention them, together with the papers* on 
stebility by Mr, Barlow’ ; on control at low spi^s, by 
Mr. M'K. Wood : and on testing of strength, by Mr. 
Douglas. Another paper by Messrs. Baumhauer and 
Gronii^ dealt with the vibrations of an aeroplane wing, 
a subject which is being investigated both at the 
National Physical Laboratory and at Farnborough. 

It will be obvious from the above that those 
members of the Congress who attended Group (A) were 
kept fully occupied with interesting and important 
problems. 

And now to conclude ; limits of space forbid any- 
thing but the briefest reference to the other papers, 
not that they were less interesting or less important 
than those of Group A. There is no one better able 
to speak on airship travel than Major Scott, with his 
experience of two voyages across the Atlantic. 
Colonel Richmond is an authority on airship structure, 
while Signor Nobili has acquired a world-wide re- 
putation from the success of the Italian ships. Some 
comparison of their performance with those of our 
own non-ngids would be interesting. Moreover, full- 
scale experimental work, if airships are to be con- 
structed on a scientific basis, is still required, though our 
knowledge has been increased by recent American work. 

Members attending Group B were interested in 
various papers connected with engines, such as Mr. 
Charlton's account of the crude oil .engine, Wing- 
Commander Hyne’s description of engine work at 
Farnlmrough, and the communications on lubrica- 
tion by Dr. Stanton, Mr. Evans, and Mr. Hersey, while 
on Wednesday morning the discussion on air mails 
and the development of commercial aviation by 
General Williamson, Jonkherr van Hemstede, and 
Mr. Handley Page attracted a large and attentive 
audience to Group C. In every' way the Congre.ss 
proved a great success, and its "members acclaimed 
Sir Samuel Hoare’s toast at the concluding meeting, 
“ To our next merry’ meeting, Brussels, 1925." 


The National Physical Laboratory, Teddington. 

Annual Visitation. 


Tuesday, June 26, the General Board of the 
National Physical Laboratory made the annual 
visitation to the J-aboratory. As i.s customary on 
this occasion, a number of members of .scientific 
and technical societies and institutions, government 
departments, and industrial organisations were in\dted, 
and the Laboratory was open for inspection. The 
visitors were received in the new aerodymamics 
building by Sir Charles Sherrington, chairman of the 
Board, Sir Arthur Schuster, and the director of the 
Laboratory. 

Since the last visitation the Laboratory has been 
somewhat extended, and Victoria House, acquired 
a few years ago to meet the anticipated increased 
demands of the work, has been converted for the 
use of the Physics Department. Most of the tempera- 
ture work involving the testing and standardisation 
of mercury, resistance, and optica! pyrometers is 
carried out here, in addition to the investigations 
of the newly created sound section. The Metallurgy 
Department has been provided with much-needea 
increased accofumodation bv the addition of a new 
story to the Wernher Building, in which a number 
of offices and small laboratories, as well as a special 
room for high temperature work, have been eejuipped. 

A very large number of interesting exhibits were 
shown in the various departments. It is, however, 
impossible to do more than describe briefly a few 
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of the more noteworthy, which show the wide range 
of phenomena, from the highly theoretical to the 
severely practical, which the Laboratory is called 
upon to investigate. 

In the Aerodynamics Department the wind-tunnels 
were shown in operation. In the duplex wind- 
tunnel, which has a working portion 14 ft. wide, 
7 ft. high, and 80 ft. long, two motors of 200 h.p. 
develop wind speeds up to about no ft. per sec. 
(75 miles per hour). A test on a Bristol Fighter 
aeroplane was demonstrated in which, on a model 
(J full size) having a motor -driven airscrew, an 
experimental investigation of the effect of slip- 
streain on the behaviour of the plane is being carried 
out. The “ whirling arm," wliich is driven through 
a worm gear by a 12-h.p. motor giving speeds of 
advance up to 50 ft. per sec., was shown employed 
in the determination of the pressure distribution on 
ellipsoids travelling in circular paths. This has an 
important application in the deduction of the stresses 
imposed on the hull of an airship which is turning. 

Another interesting exhibit showed an electrical 
method of determining the stream-lines of an inviscid 
fluid past an aerofoil of any given section. It can 
be shown theoretically that equipotential 
of a system consisting of an insulated conduct^ 
between two charged parallel plates are identical 
in form with the stream-lines in a p«:iect fluid fl<^wg 
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parallel to the plates past th« same conductor. By 
the use of explceeh^ electrodes connected to telephones 
through a wee-valve audio-frequency amplmer, it 
is possible to detemnne positions of the electrodes 
which redube the sound in the telephones to a mini- 
mum, and hence obtain the equipotential lines of 
the system, or the stream-lines for the case of fluid flow. 

In the Engineering Department a new method of 
testing the efficiency of gear-boxes was shown in 
whicli the difference of the input and output powers 
IS measured directly and not as a difference. 'Hie 
method consists of the observation of the torque 
produced as a consequence of the difference of the 
input and output powers when the gear-box was 
supported in a tilting frame. Apparatus was shown 
for the study of explosions in closed vessels. This 
has an important application in the design of internal 
combustion engines where it is desirable that the 
explosions should occur under the most favourable 
conditions of temperature and pressure of the mixture. 
This is, of course, largely influenced by tiie compression 
ratio, which is, however, limited in effect by detonation 
or " knocking ” at high compression ratios. 

In connexion with the experimental study of roads 
and road materials a new plant for the preparation 
of bituminous macadam was exhibited. The plant 
consists of two units, one for mixing sand, etc., at 
a temperature of 600° F., and the other for mixing 
the aggregate witli bitumen. It is capable of mixing 
about six tons of road metal per hour. Other ex- 
hibits included apparatus for the investigation of 
fatigue under uniform bending moment, and its 
cc^rrelation with the microstnicture of the material ; 
the (mdurance of ball-bearings under axial loading; 
and the hardness of materials as tested by their 
ability to resist scratching by a diamond. 

The main exhibit in the William Froude National 
Tank was the method of determination of the stresses 
liable to be set up in the rudder heads of ships when 
the rudder is altered in certain definite ways. The 
problem is one on which attention was focussed 
during the War, when even with vessels which were 
classed Ai at Lloyd’s damage to stearing gear was 
of much more frequent occurrence than was antici- 
pated. For this purpose a ship motiel capable of 
independent motion and external control was under 
observation from the travelling carriage of the tank, 
and the effect of putting the helm over at various 
rates and through different angles investigated. 
The experiments show that it is possible to add more 
than 50 per cent, to the strain on the rudder head by 
changing the helm too quickly. 

Other exhibits included apparatus for determining 
the stresses on a rudder behind a fin plate with twin 
.screws_^ and for the determination of the resistance, 
rise, <ffid angle of seaplane models in motion. 

In the Metrology Department standard weights 
were exhibited. In this connexion it is interesting 
to»note the experiments of the Laboratory on a new 
material, stellite, as a substitute for platinum for 
standard weights. Stellite, which is an alloy of 
chromium, cobalt, and tungsten, is exceedingly hard, 
and tests made on these weights show that it has 
great promise as a platinum substitute. The weights 
have been under observation for two years, and have 
shown that stellite possesses great stability ; weights 
made of it remainmg constant to less than i part 
in 10,000,000 over that period. 

A new gear-measuring machine "was also exhibited ; 
with this machine it is possible to measure the pitch 
of teeth, tooth-shape, and thickness, concentricity 
of teeth with the gear axis, paraUelisift of teeth with 
the axis, radial symmetry of teeth, and the pitch 
diameter. By ingenious arrangements the profile 
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of the successive teeth can be magnified and made 
visible on a smoked glass and examined by projection 
•♦methods, while the variation from unfform motion 
of two gears in mesh can also be critically examined. 

A travelling microscope, in which many of the 
errors prevalent in the usual form of travelling 
microscope are eliminated, was demonstrated. In 
addition, the instrument, by suitable gearing, gives' 
results simultaneously in inches and centimetres to 
a ten-thousandth of an inch or centimetre. 

The exhibits in the Electrotedhnics Division in- 
cluded the experimental arrangements for precision 
resistance measurements, for research on buried 
cables, for the detennination of the errors of current 
transformers, and for the photometric measurement 
of lamps. An iflteresting demonstration of the 
attraction of the suspended particles in oil to electrodes 
at high potentials showed how such impurities can 
diminish the insulating properties of oils used for 
insulating high-tension apparatus. The illumination 
building in which experiments on the window 
efficiency of rooms are carried out was also open 
for inspection. 

The end hardening of gauges, which was in- 
vestigated in conjunction with the Metrology Depart- 
ment, was also shown here. The gauge is made 
one electrode in a furnace and passes a heavy current 
through a piece of graphite, which is thereby heated 
to a high temperature. The portion of the gauge in 
contact with the graphite thus attains a temperature 
considerably above the critical temperature tor steel, 
and on dropping into water all the portion which 
was above the critical temperature is very effectually 
hardened. In this way only a very small proportion 
of the material of the gauge is interfered with in the 
hardening process. 

The Wireless Division's exhibits consisted of 
apparatus for measuring both the direction and 
intensity of the electro-magnetic field from a distant 
radio transmitting station, and for applying these 
measurements to the study of the propagation of 
electro-magnetic waves over the earth's surface. To 
assist in this study of radiation problems, a trans- 
mitting station using both damped and undamped 
waves has been erected. An earth screen is em- 
ployed at this station with various forms of antennas. 
Apparatus was also shown for the absolute measure- 
ment of the amplification produced by a valve 
amplifier at audio - frequencies : this is used for the 
testing and investigation of both valves and their 
coupling transformers. 

In the Radiology Division a Bragg spectrometer 
was shown in operation for the examination of the 
structure of metals and alloys. The method is a 
modification of the powder method of determining 
crystal structure, and has been extended to several 
systems of alloys, including copper and aluminium, 
copper and nickel. In each case it is found that in 
solid solution the solute atom enters into the lattice 
of the solvent by substitution. The structures of 
such metallic compounds as CuAlj and AgMg have 
also been determined by this method. Apparatus 
consisting of a spherical ionisation chamber for the 
investigation of the scattering of and -y-rays was 
also shown. This problem is of interest in connexion 
with deep therapy treatment using X- or 7-radiations, 
where, unless suitable precautions are taken, it is 
possible to obtain several times the desired exposure 
due to the scattering effect of «surrounding tissues. 

In the General Physics and Heat Divisions the 
exhibits were mainly of apparatus for determining 
the thermal constants of materiate. Among tl^pse 
were a special calorimeter for use with substances 
that react with water, new forms of immersion 
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heaters for use at high temperatures, and apparatus 
for determining the thermal conductivity of metals 
up to within a few degrees of their melting-points: 
Other apparatus exhibited was concerned with the 
production of sounds of constant intensity and 
.frequency, and with the reflecting and absorptive 
properties of materials for sound waves, A high 
vacuum two-stage mercury pump was also shown, 
by which pressures of less than io'‘ mm. of mercury 
can be obtained with a supporting pressure of 4 mm. 
of mercury, ThcT exhaustion speed for both gases 
and vapours is extremely high, and drying chemicals 
are unnecessary. The pump aiuf its connexions 
throughout arc of steel, and the system is vibration- 
less and noiseless. 

Among other important exhibits in the Metallurgy 
and Chemistry Departments was an induction furnace 
in which metals of the highest melting-point can be 
readily melted by the agency of eddy currents 
induced in them from a surrounding high-frequency 
current. Models illustrating the internal constitution 
of alloys consisting of three or four metals were also 
shown, together with a number of interesting micro- 
photograpLs showing the structure of copper con- 
taining oxygen and the deformation of metals under 
the action of cutting tools. 

In the Optics Division various forms of apparatus 
used in colorimetric work were on view, together 
with demonstrations of the methods used in deter- 
mining the optical constants of lenses, prisms, optical 
glass, and the performances of optical instruments. 
An interesting and simple .shadow method of showing 
up striae and Tack of homogeneity in glass was shown. 

In the Electrical Standards Division various 
methods of measurement of electrical properties at 
radio- and audio-frequencies were demonstrated. 


Riv’er-terraces and Glacial Episodes. 

A PENCK'S view, that the infilling of valleys with 
• glacial detritus in Central Europe indicates an 
ice-extension, while the subsequent erosion of the de- 
posits indicates an ice-retreat und therefore an inter- 
glacial episode, has received wide acceptance, and has 
been applied to areas where other causes may have 
brought about the facts observed . A . Heim in Switzer- 
land has kept in view the eftect of general movements 
of elevation or depression on river-erosion and valley- 
choking respectively, and teachers m the British Isles 
are not likely to have omitted such factors from their 
explorations of existing features in the homelands. 
W. Socrgel, on the other hand (see Nature, vol. 
108, p. 4O4, 1921) has felt that the infilling of the 
valleys round the Rhine-vale and the subsequent 
erosion must be due to climatic changes rather than 
to earth-movement, and that much of the infilling is 
due to frost-action. 

There seems to be a feeling in Holland that 
valley -terraces and " drift ” accumulations in the 
northern lowlands have been unduly linked up 
with those of the Alpine area, and Prof. J. van 
Baren has issued a critical paper in English, bear- 
ing the long but expressive title, “ On the cor- 
relation between the fluvial deposits of the Lower- 
Rhine and the Lower-Meuse in the Netherlands and 
the glacial phenomena in the Alps and Scandinavia " 
(Mededeeliugen van de Landbouwhoogeschool, 1922 ; 
Wageningen: H. Veenman, 1922; price f. 2.50). He 
lays stress on changes in the position of the sea-level 
and on tectonic movements generally, and even 
ascribes to the latter many cases of disturbance in 
deposits that have been regarded as glacial and as 
pressed on by the Scandinavian ice-front. In his 
desire to be free from the incubus of glaciers in the 
central and northern Rhine-vale, he reverts (p. 13) 
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to the old suggestion that rock-surfaces may be 
striated W the sliding of stones down mountain- 
slopes. There is a good deal in recent Dutch dis- 
cussions of the subject that van Baren desires to 
make more widely known, and a good deal .that wdll 
seem to be a challenge to British workers, who have 
felt that sound conclusions have been reached in regard 
to the problems of the East Anglian “ drifts." The 
author’s beautiful photographic illustrations show 
how much may be done with the unpromising materials 
of modern clay-pits. 

Dr. C. H. Oostingh (Ber. Oberhess. Gesell. fUr 
Natur u. Heilkunde zu Gieszen, vol. 8, 1922) treats 
of the " Geschrebe siidhicher Herkunft m Holland 
und den benachbartem Gegenden," and, like van 
Baren, is opposed to the suggestion of any glacia- 
tion by land -ice of the hills about the central 
Rhine. He regards the blacks from the south, of 
w^hich he has made careful collections throughout 
Holland, and which are very often angular, as trans- 
ported by ground-ice floating down the rivers. He 
asks also for more complete petrographic information 
as to the materials in the English Forest Bed that 
have been attributed to the denudation of Germany 
and the Ardennes. His extensive bibliography will 
aid numerous English workers in this field. 


University and Educational Intelligence. 

Birmingham.— At a degree congregation held on 
July 7, the Vice-Chancellor (Sir Gilbert Barling) con- 
ferred the honorary degree of Doctor of Laws on 
Dr F. W. Aston, in recognition of his distinguished 
contributions to scientific knowledge. 

The degree of D.Sc. was conferred {in ahscntia) on 
Mr. C. S. Fox for a thesis on " The Bauxite Deposits 
of India,” and other papers on geological subjects. 
The degree of M.D. was conferred on the following 
J. C. Brash, C. C Elliott, R. J. Gittens, A. V. Thomson, 
and G. H. Wilson. There were 26 successful candi- 
dates for the degree of M.Se., 94 for the honours 
B.Sc., 08 for the ordinary B.Sc., and 29 for the degrees 
M B., Ch.B. 

Bristol. — Prof. J. W. McBain is to give a dedica- 
tion address in connexion with the opening of the 
Chemical Laboratory at Brown University, Rhode 
Island. United States. 

The degree of Bachelor of Agriculture (B.Agr.) has 
been established in the Faculty of Science. The 
curriculum for the degree occupies 5 years, two of 
which will be spent in the University (including the 
Agricultural and Horticultural Research Station, Long 
Ashton), two years m the Royal Agricultural College, 
Cirencester, and the remaining year on a selected farm. 

Cambridge.— Mr. G. C. Steward, fellow of Gonville 
and Caius College, has been appointed fellow and 
lecturer in mathematics at Emmanuel College. Mr. 
A. H. Davenport has been appointed fellow and 
bursar of Sidney Sussex College. 

The Syndicate appointed to consider the regulations 
for the Jacksonian professorship on the vacancy 
caused by the death of Sir James Dewar, recommend 
that it be defined to be a professorship of natural 
experimental philosophy as relating to physics and 
chemistry, and suggest that a professor should be 
appointed whose work would advance the knowledge 
of chemical physics on the lines of recent physical, 
atomic, and molecular research. The exact method 
by which such researches may lead to finding a cure 
for the gout— pne of the prime duties of the professor 
according to the will of the founder of the chair— may 
at present be left to the speculations of the curious. 

The Chemical Department Syndicate has issued a 
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rapOit m ^eti^n of the buildings of the 
Chdrmcal Laboratory*, showi^ an expenditure on 
buildinga and equipment during the last four years* 
of mope than 75,000/. The annual report of the 
Obsenatory Syndicate refers to work on proper 
motions of atars, by plates exposed through the glass 
and measured superposed film to film on old plates 
taken with the Sheepshanks Equatorial 15 to 20 
years ago. The chief points of interest in the report 
of the director of the Solar Physics Observatory are 
an account of Mr. C. T. R. Wilson’s most recent work 
on ( 3 -ray iaracks, continued investigation on the dis- 
tribution of calcium flocculi and prominences on the 
sun, the preparation and publication of a revised list 
of unknown lines in celestial spectra, and work on 
coarse difiraction spectra by crossing a prism and a 
grating as originally suggested by Prof. IVIcrton, 

The Jubilee Celebration of the Cambridge University 
local lectures was celebrated on July 6-9 by a con- 
ference on various aspects of extra-mural teaching. 

St. Andrews. — Prof. J. Read, professor of organic 
chemistry (pure and applied) since 1916 in the llni- 
versity of Sydney, has been appointed to the chair of 
chemistry and the directorship of tlie Chemistry 
Researcli Laboratory. Prof. Read may be regarded 
as the founder of the first school of organic cheini.stry 
in the Southern Hemisphere. 


Research bureaus have, during the past three or 
four years, been created by boards of education in 
many large and some small citie.s in the United 
States. Ten years ago there were none of these 
organisations : now there are upwards of 45. An 
account of the constitution and functions of a score 
of them, published last January by the Bureau of 
Education, Washington, shows that while in every 
case they collect and digest facts relevant to the 
pro>)lems with which the boards have to deal, they 
vary widely in importance and scope. Some 
resemble the cost-accounting department of an 
industrial concern, others a military intelligence 
branch, and all have something of the character of 
the special inquiries and reports department of our 
own Board of Education. A city in which this kind 
of development has been most noticeable is Detroit. 
Here a higldy enterprising and influential Depart- 
ment of Instructional Research has been at work 
since 1914, formulating educational policies to be 
carried out throughout the city-school system and 
watching their operation. It works through its own 
staff-director, three assistants, four regular clerks, 
from three to twelve extra clerks, and a department 
of supervision with separate sections for health, 
English, exact sciences, social sciences, vocational 
education, and fine arts, and in close association with 
a department of special education responsible for 
psychological measurements, assignments to proper 
classes and direction of education of " atypiem ” 
children. A separate Bureau of Statistics and 
Reference, with five officers and eight clerks, was 
organised in 1918. At Indianapolis the research 
department cost in 1921-22 11,500 dollars, and “ in 
dollars and cents has more than paid its way in 
watching l^dcages in receipts and expenditures, and 
in suggesting more efficient methods of doing things 
with smaller expenditures.*’ 

Ths West In dian Agricultural College in Trinidad, 
which was opened oii October id, 1922, by Sir Samuel 
Wilsohj^^Govemor of Trinidad and ToTwigo, has now 
nett^ coinpleted .il^ first, academic year of, its 
this fiilt year has been one of g^t 
proauae and encouragement Via colendi hmtd faeilis 
eshPion loir .fibe CoBteeHis a iwy apt 


regard to Colonial affairs at hoine have come to 
regard tropical agriculture as so serioua Ui pursuit 
that it has been darned necessary to found a collide 
for the study of tropical agricultural matters. The 
prospectus for the coming academic year has just 
been issued, and m addition to containing information 
as to College regulations and administration, it gives 
detailed particulars of the various courses of instruc- 
tion. Arrangements are made for a diploma course 
wliich occupies three years and lead* up to a diploma 
in tropical agriculture. Facilities are also afforded 
for special study* by graduates of other universities 
and collegers who desire to extend their knowledge of 
subjects pertaining to tropical agriculture, and to 
undertake investigations into these matters under 
tropical conditions. Arrangements for a course in 
sugar technology, which is one of the subjects for 
the diploma course, are not yet fuUy completed, but 
it is proposed to erect a model sugar factory without 
delay. It is to be hoped that officers trained in 
British colleges and universities who have been 
selected to fill agricultural posts in the Colonies will 
eitlicr be sent to Trinidad to take a special course 
of study before taking up their appointments, or 
W'ill be given facilities for carrying out special research 
at the College during one of their periods of leave. 
If the College can be used for the further training 
of our Colonial agricultural officers in the manner 
suggesletl, very great benefits will accrue to agri- 
cultural enterprises throughout the Empire. 

The Imperial Education Conference, opened by the 
Duke of York on June 25, concluded its sittings on 
July G. This is the second conference officially con- 
vened, the first having been held in 1911. A previous 
conference, held in 1907, was organised by the League 
of Empire. The current conference was fully repre- 
sentative of education within the Empire in its official 
a.spccts. The Irish Free State and Northern Ireland 
were represented for the first time. The subjects 
discussed included the qualifications of teachers and 
mutual recognition of teachers’ training and service 
throughout the Empire, vocational training, leaving 
certificates, rural education, the bi-lingual problem, 
native education , and various administrative questions. 
On the question of school examinations, Dr, H. 
Murray, of Nova Scotia, made the important sugges- 
tion that certificates should state the subjects taken 
and the percentage of marks gained in each subject, 
the several universities being left to determine 
whether or to what extent each certificate should’ be 
accepted for matriculation. He thought that, except 
in special subjects, the value for the Dominions and 
India of external examinations conducted by examin- 
ing bodies in Great Britain was apt to be overratetl. 
Mr. W. T, McCoy, of South Australia, urged the 
establishment of a Bureau of Education for the 
Empire. He acknowledged the excellent work done 
by the Department of Special Inquiries of the English 
Board of Education, but pointed out that there was 
no book or authoritative publication which s^plied 
information and statistics of education in the Empire 
in a handy form. To the maintenance of sudfi a 
Bureau, he suggested, all the dominions, colonies, and 
dependencies should contribute. In the evenings 
addresses were given followed by discussion, the most 
important being by Sir Robert Baden-Rowell on char- 
acter training and a brilliant ^iddtess Dy Sir ^twirles 
Lucas on ** 'fne Island and the Empire.’ An Muca- 
tional exhibition was organhied in the Home Office 
Industrial Museum and Westminster Training Colley, 
which was opened by Mr, Wood, president of tfle 
Board of Edncatfon. Hospitality^ was lavishly pro- 
vided Sot the ddifgates, inandiag a dinner given by 
rile Gqyeedmaat* nnder the presidehcy of Mr, Wood, 


74 


NATURE 


[July 14, 19*3 


Societies and Academies. 

London. 

The Royal Statistical Society, May 19. — ^A. L. 
Bowley : Death-rates, density, population and housing. 
The death-rates and infant mortality rates in the 
urban districts of England in the years 1911-13 were 
examined with a view of testing their relationship 
to tile crowd ing.* of town populations. In Greater 
Ix)ndon, for example, the death-rate in districts where 
on the average there were 100 jXiGple to 100 rooms 
tended to be 12*7; where there were 110 people to 
rooms 13-9, and so on in arithmetical progression. 
Six regions were considered separately, namely, Greater 
Jxmdon, South of England, l^ncashire and the West 
Hiding, North-eastern coal district, Binnmgham and 
South Staffordshire, and the North ot England. In 
the North, generally sjieaking, the death-rates were 
higher and crowding and overcrowding more pre- 
valent than in London and the South.— J C. Dunlop . 
The misstatement of age in the returns of the census 
of Scotland. Age-penods, one including ages under 
6 and the other ages 17 to 92, were disciis.sed. A 
considerable amount of error jiersists, but greatly re- 
duced in quantity— a change at least partly a.scribable 
to an alteration of the wording of tlic'age <piestion in the 
schedule issued to householders at the census of 1921. 

Royal Meteorological Society, May 20. -Dr ('. 
Chree, pre.sident, m the chair. — j. E. tlark and 1 . D. 
Margary : Report on the jilicnological observations 
in tlie Jlntish Isles, 1922. An cxcejitionally cool and 
sunless .summer was experienced after mid-June. 
Before this a fairly mild wintiT followed by a cold 
early spnng made fruit blossom late. Heat and sun- 
shine of exceptional intensity signalised the latter 
part of May and early June, resulting 111 iinu.sually 
rapid flower tind insect development. Kipening was 
very late, however, especially in the north and High- 
lands, much hay being ruined or not cut till late 
September. The dry October and November enabled 
souiliern farmers to get well ahead with ploughing 
and sowing. 'J'hc isophene flower chart shows little 
divergence from tlie lines giving the 30 years average, 
on account of the acceleration due to May and June. 
The migrant records indicate a similar sudden speed- 
ing up of their movements. As a consequence ot the 
previous favourable summer and autumn there was 
a remarkable display of blossom and fair fruit crops 
despite the untoward summer. — T. (i. Longstafl : 
Meteorological notes from the Mt. E\'ercHt cxp^ition 
of 1922. A systematic record of temperature was 
kept on the outward march, at the base camp at 
16,500 feet, and at the various climbing camps. 
Night temperatures were taken with minimum ther- 
mometers exposed to the sky on wooden boxes about 
one foot above the ground. ' Day temperatures were 
taken with sling thermometers. The lowest night 
temperature experienced on the outward march, 
April la to May i, was 8° F. on April 13 and 19, at 
a height of 14,000 ft. The mean reading was 15° F. 
The lowest night tei^erature recorded during the 
expedition was'- 12® R on May 27 at Camp III. at 
a height of 21,000 ft. ■ The notes refer only to April, 
May, and part of June, and on tlie northern side of 
the main Himalayan axis of elevation. Totally 
different condilions prevail on the southern side, and 
the cliuige from one to the other is abrupt. On the 
north aide of Mt. Everest the snow-level is put at 

20.000 ft., and glaciers descend to 16,500 ft. Owing 
tQ.extreme dryn^s, evaporation is very rapid. Above 

25.000 ft.* snow disappears (juickly with melting. 
I^robably the constant nigh winds greatly assist this 
phase. 


Optical Society, June 14.— Mr. T. Smith, vice- 
president, in the chair.— S. G. Starling : Levels ^md 
level bubbles. The factors affecting the efficiency 
of levels of the bubble form are discussed. Benzol, 
xylol, chloroform, alcohol, and ether are used in 
levels : the physical properties of these, and also 
of petroleum ethers distilled at various ranges of 
temperature, are given. A new method is described 
of obtaining calibration curves, by photograph- 
ing the image of the bubble in a plane mirror, 
so that the position of the bubble upon the scale 
is obtained for successive tilts given to the tube. 
The relation.s between temperature and width and 
depth of bubble are obtained, and the results applied 
to an explanation of the " constant " bubble of 
Messrs. E. R. Watts and Son, Ltd., which has the 
.same length at all temperatures. — E. W. Taylor : 
The firimary and secondary image curves formed 
by a Hun achiomatic object glass with the object 
plane at infinity. The shapes of the primary and 
.secondary image curves harmed by a tliin simple 
lens of an object plane at infinity can be readily 
determined. The image curves in the case of a 
double object glass of ordiniiry thickness, and with 
the inner curves approximately in contact, corre- 
spond very closely to those of a simple lens of the 
same jiowcr, and arc only \'ery slightly affected by 
the use of different glasses. — T. F. Connolly : A new 
form of balloon theodolite. The instrument is 
de.signed primarily for the observation of dnfting 
balloons w'hcrc it is desired to follow closely and 
consecutively the movements ot the balloon and to 
note jicriodically the time and tlie simultaneous 
altitude and azimuth observed. The horizontal and 
vertical circles are brought together in such a way 
that a single index .serves tor reading both. A large 
licki achromatic magmlier is so arranged that a 
“ stand off ” view is secured. The usual vernier 
has been abolished and rejilaced by a single index. 
Estimations of the degree intervals are made on 
each circle to o-i®. 

Geological Society, June 20 — Prof. A. C. Seward, 
president, m the chair,— -K. S. Sandford, A. S. 
Kennard, B. B. Woodward, and R. C. Spiller : The 
river-gravels of the Oxiord di-strict. Ancient river- 
terraces occur m the licadwater region of the Thames 
basin, west of the Chillems, and maintain the same 
j curve as the thalweg of the present rivers with which 
they are associated. There is no discontinuity of 
the terraces of the headwater tributaries of the 
Tliamcs at their confluences near Oxford. Three 
terraces are identified above the present flood-plain. 
Below the lowest are flood-plain gravels, and a sunk 
channel has been identified. Each terrace contains 
a warm-climate fauna, with Elephas ankqims. The 
Proboscidea are represented by U suite of forms, 
from Elephas antiquus of archaic characters to the 
Siberian mammoth. The warm -climate fauna lingers 
long in the area. Palaeolithic implements arc scarce ; 
imabraded specimens are of Adieu lean culture. — 
L. Dollo and P. T. de Chardin ; The deposits of 
Palaeocenc mammalia in Belgium. The four known 
deposits in Belgium at Erquelinnes * (Hainafit), 
Oramael (Brabant), Leval (Hainaut), and Vinalmont 
(Lidge), containing Palaeocene mammalia, are of 
Spamacian age (= Upper Landenian). They ha Ve 
yielded remains of marsupials, Insectivora, Carnivora, 
rodents, Condylarthra, Amblypoda, perissodaetj^, 
and primates. No remains of Thanetian mammalia 
have been discovered in Belg^j^^, and therefore the 
continuance into the Spamacian of Belgium of the 
genus Adapisorex recorded from the Thanet^ of 
Cfimay ^is noteworthy. , 
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. Paris. 

Academy of Sciences, June 18. — M. Guillaume 
Bi^ourdan in the cixair. — M. Mesnager : An indefinite 
thin plate, uniformly loaded, supported by points 
regularly spaced. — Marcel Britlouin : The possibility 
>f studying the phenomena of radiotelegraphy on 
reduced models. A model constnicted on the scale 
)f one-thousandth could be made to serve many 
isefUl pu^oses. The modifications necessarj^ to 
secure similitude are discussed. — P. Sergesco : Sym- 
hctrisable nuclei.-— Serge Bernstein : The extremal 
properties of polynomials and of integral functions 
)n a reiil axis. — Bertrand Gambier : Minimal curves : 
mrves of constant tomion ; Bertrand curves. The 
ieformation of the ]iaraboloid and hyperboloid of 
■evolution. — A. Petot ; The mode of working of 
lutomobile brakes. — Etienne CEhmichen • The flights 
virried out at Valcntigney (Doubs), on April 28 and 
day i, 1923, on the helicopter “ Gihmichcn-Peiigcot. 
'fo. 2." A detailed account of two flights with this 
nachine. — Max Morand : The electromagnetic radui- 
:ion of electrified particle.s. — L. Fraichet : The 
nagnetic testing oJ steels under traction Elastic 
imits. The variations in the magnetic slate of a 
iteel under varying load show a permanent molecular 
Imngc at a point named by the author “ the true 
lastic limit." This point is lower than that corre- 
ponding 1,0 a permanent extension ot the bar : the ratio 
letwcen the "true elastic limit,” thus defined, and 
he limit of proiiortionality is 0-7 to 0-03 lor ordinary 
teel.s after annealing, and 0-5 to 0-05 in ordinary 
tcels after tempering - -Paul Woog : Some ])lienomena 
if the superficial alteration ol glass, capable of 
Ictection by high-tension currents. The phenomena 
les£ril)C(l depend u})on the presence ot a layer ot 
odium carbon:! t(; on the glass and its absorption 
if traces of water from oil, resulliiig in clianges of 
k'c.tricai conductivity. - L^on Guillet and Marcel 
lallay ; The influence of cold Inirdening on the 
esistance of metals and :dloys 'I'he changes in 
he electrical resistance f)f metals produced by cold 
ardening are less than 1 jier cent. All the jiure 
ictals examined (except lead and tm) showed 
icreascd resistance. A brass {bHlyi) showed a 
I per cent, increase ot resistance. In all cases, 
nnealing restores tlie original resistance.- -A. Dau- 
illier : Paramagnetism and tlic structure ot the 
tom, — P. Job; 'J’hc complex ions formed by .silver 
Edts and ammonia or the substituted ammonias, 
'he equilibrium constant of this reaction has been 
tudied by measuring the potential differences 
letwecn a silver electrode and two .solutions con- 
aining silver nitrate and silver nitrate plus amine 
t varying temperatures. Pesidts are given for 
mmonia, dicthylfvmine, ethylenediamine, and hexa- 
lethylenetetramine, — Marcus Brutzkus ; Contribu- 
ion to the theory of internal combustion motors. — 

-. Hackspill and A. Conder ; In the ordinary method 
f manufacturing liquid carbon dioxide, the gases 
ram the combustion of coke arc absorbed by cold 
otassium carbonate solution, and the pure carbon 
ioxide required for compression recovered by 
eating the potassium bicarbonate solution tluis 
btained. Investigation of a case of rapid corrosion 
f the condenser of a compreasion plant showed tliat 
irric nitrate was being produced. This has been 
raced to oxides of nitrogen produced during the 
orabustion of the coke. These are fixed by the 
Ikali, but small quantities of nitric oxide can arise 
ram the interaction of^rbon dioxi(|e and jpotassium 
itrite, and this is the'fource of the corrosion. — ^Max I 
nd Michel Polonovski : .Di-iodomethylates in the 
serine series. — Mile. Brepson : The forma^on of I 
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soils in the region of Saulieu (Morvan). In tliis 
region the process of soil formation is simple, and is 
due to the decomposition of the subjacent rock under 
the influence of atmospheric agents ; the action of 
wind or streams plays only an insignificant r 61 e. — 
J. Barthoux: Observations relating to the genesis 
of certain monganiferous deposits. — C. E. Brazier ; 
The magnetic agitation at Parc Saint-Maur and at 
Val-Joyeux, and its relation with solar activity. 
The variations ol the solar activity show no relation 
with the position of the earth in its orbit, while the 
magnetic agitation has a clear seasonal variation. 
For this reason tJic amplitude ol the annual variation 
of the magnetic agitation is compared with the solar 
activities, lo-year periods corres])onding with definite 
solar (.onditions being cliosen. This annual variation 
of amplitude follows fairly well the changes in the 
sokir activity. — Femaun Obaton : Expenmental 
researches on the reddening of cherries. The 
reddening of cherries dejicnds on the temperature, 
and liglit has no direct action on the phenomenon ; 
a study of the respiratory coefficient shbwed that 
an absorjition of oxygcii accompanies the reddening 
process. — A. Goris : The chemical composition of 
Monotropa Ilvpopitys. - Ch. Kilian : ('oefficients oi 
utilisation and velocit)’^ of growth in fungi. — Emile 
Haas ; The undulation of fatigue m different regions 
of the spectrum. — A, Desgrez, H. Bierry, and F, 
Rathery ; The action ot insulin on glycccmia and 
acidosis. - P Benoit : Ovogenesis and segmentation 
of Myriolbela Cohsi — L. Mercier and R. Poisson : 
A case of accidental ])urasitisni of a Nepa by infusoria. 
— A. Policard and G Mangenot : Cytological researches 
on the condition of the oil in oleaginous .seeds. The 
njic seed. — Maxime M6nard ; 'I'cn cases of pregnancy 
alter treatment of fibroma of the uterus by X-rays. 
— j. Chevalier and Feniand Mercier : The pharmaco- 
dynamic action of the insecticidal principle of 
pyrctlirum flowers. 

Perth (W.A.), 

Royal Society of Western Australia, December 12. — 
Mr. E. dc G. Clarke m the chair. — L, Glauert : 
(j) Contributions to the fauna of Western Australia, 
No. 3. A new species of burrowing crab is described, 
(2) Cidans compiont, sp. nov., a cretaceous echinid 
from timgm This is the first fossil sea-urchin to 
be dcscnlicd from Australian cretaceous formations. 
Affinities arc noted with echiiiids from the white chalk 
of England and lower cretaceous beds of N. Africa, 
Sinai, and India.- R, J. Tillyard; The Embioptera or 
web-spinncrs of Western Australia. The history of 
the insects as revealed by Pala'ozoic fo.ssils is described. 
The previously recorded Oligostoma hardyi and a new 
species, O. glauerh, arc discussed. — L. Glauert : An 
annotated list of lizards from Wallal. The list 
includes one new species.— C. A. Gardner: Second 
contribution to the flora of Western Australia. 
Eight newjrspecies are described, one establishing 
a new genus and introducing the family EricaceiE 
into the West Australian flora. 

March 13. — Mr, E. de C. Clarke in the chair. — 
E. S, Simpson : Secondary .sulpliatbs and chert 
in the Nullagine series. In the softer beds of the 
Nullagine (Keweenawan ?) series, which covers large 
area.s m the north-west of Western Australia, gypsum, 
epsomite, tamarugite, pickermgite, coplapitc, alunite, 
and jarosite occur as vein fillings, efflorescences or 
imbedded crystals. Chert is wide.spread as hill- 
cappings and waste therefrom. The paragenesis of 
the minerals is detmled and their omgin traced t% 
weathering of pyrite and marcasite concretions 
which are abundant in the series. New analyses of 
the minerals are given, also the striking chemical 
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-di^ercuces between the ground-waters of the Nullagine 
area and pf the Dry Lake region.— L. Glauert: 
Contributions to the fauna of western Australia^ 
No. 4. A freshwater isKDpod, Phteatoicus palmUis, 
sp, nov., recently found m the swamps and small 
lakes near Perth, is described. The animal is closely 
allied to species found on Mount Kosciusko (5700 ft.) 
and Baring Tops (5000 ft.) in New South Wales ; 
on Mt, Wellington (3800 ft.), Tasmania : on Dividing 
Range (2000 ft.), Victoria ; on Table Mountain 
(2000 ft.), S. Africa ; and in New Zealand, blind, 
in wells. Its distribution suggests former land 
Connexion between New Zealand, Au.stralia, and 
S. Africa. — T. H. Withers : An Australian cretaceous 
cirripede. Additional material from Gingin sliows 
that a barnacle previously descril)ed by R. Etheridge, 
junr., as Polliapes (?) gingmensts is a species of 
Calantica (Scillaelepas) . 

j^ril lo. — Mr. E. de ('. Clarke in the chair. — 
A. D. Ross and R, D. Thompson : Magnitude observa- 
tions of the star Beta Ceti obtained since the recent 
reported Outburst. The reported increase in intensity 
can be explained by the falT into the star of a body 
of planetary size.— E. O. G, Shann ; The present 
positloil*in international exchange. A critical dis- 
cussion is given of the various schemes to regain 
stability. 

Sydney. 

Linnean Society of New South Wales, March 28. — 
Mr. G. A, Waterhouse, president, in the chair. — 
G. A. Waterhouse (annual addre-ss) ; (i) Biological 
survey of Australia. Attention was directed to the 
slaughter of Australian marsupials for the sake of 
their skins, and to the export of enormous numbers 
of birds. The scientific interest of the fauna is 
evidenced by the number of collecting expeditions 
visiting Australia. The protection of the flora is 
a necessaiy corollary of any attempt to protect the 
fauna, ami support is given to a recent suggestion 
to preserve the forests of all those portions of New 
South Wales which are more tlian 4000 feet above 
sca-level. (2) A further account of breeding experi- 
ments with the Satyrine genus Tisiphone. An 
account of the family from an orange female caught 
at Port Macquarie, April 17, 1922. This female had 
probably not laid any eggs before her capture, and 
she laid 14 eggs in captivity, from wliich 12 butterflies 
were obtained. The family shows, in the general 
shape of the forewing markings and the absence of 
the hindwing band, a closer approximation to abeona 
than to fnorrisi ; the colour of three-fourths of the 
specimens is that of abeona rather than niorrisi, but 
tne size and coloration of the ocelli approximate 
rather to morrisi than abeona. 

Mr. A. F. Basset Hull, president, in the chair. — 
R. Greig- Smith : The hi^ temperature organism 
of fennenting tan-bark. F*t. ii. In the process of 
white-Wd manufacture, the spent bark, before being 
agabi used, is subjected to a preliminary fermentation 
in which moulds play a part. Several tliat were 
isolated were aWe to convert cellulose into soluble 
products capable of being attacked by the high- 
temperaturc Organism. The tempered bark contains 
humic acid as a typical constituent, and this substance 
Is fermentable. Tempering i^learly a biological 
mpeess in which the wood3«atter of the bark 
Is altered td substances that be fermented by 
the ^ high -temperature bacterium. — McLuckie: 
Studies in Symbiosis. No. 3. A contribution to the 
momhology and physiology of the root-nodules of 
I Poi^fpm Ep&imkisa and F. ehta, The developmcmt 
of the root-nodules of thes^ twp species of Ppdocarpus, 
the method of iaf^tip)^ o| the' roots by the bacteria, 
distribution dE ^ ibu cells, and of 
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the fungal hyphae is*ich aie ^equenrif prwent, me 
discussed. The idtrogen-flxfngpowetr df like etr^ism 
causing the nodule formation has bee# esthnAted.-r' 
Q. F. Hill : New Termites from Central and , 
East Australia. One new species of Coptot^es 
and two new species of ^utermes are describ^, 
The Australian termite fauna now comprises 6 species 
of Coptotermes and 28 species and i variety of 
Eutermes.— T. G, Slosue ; Studies in Australian 
entomology. No. xviii. Synoptic tables of the 
Australian species of the genera Dyschirius, Craspedo- 
phorus, and Dicrochile are given, and a table of 
genera of the tribe Odacanthmi — introducing a new 
genera. 


Calcutta. 

Asiatic Society of Bengal, June 6. — S. L. Hors: 
The adhesive apparatus on the toes of certain geckos 
and tree-frogs. It appears probable that all such 
adhesive apparatus consist of mere friction devices.-— 
M. J. Seth : A manuscript Koran in cla.ssical Armenian. 
— L. R. Rau: On the age of the Uttatur marine 
transgression. The fossils in the lowermost Uttatur 
deposits and their correlation with foreign equivalents 
appear to show that the term “ Cenomanian trans- 
gression,” now generally employed for this encroach- 
ment of the sea on land in Southern India during 
cretaceous times, does not faithfully represent it in 
point of time and has to be modified so as to accord 
with an older age. — R. Chanda : (i) Note on 
discovery of supposed Neolithic writing in India. 
'JTie inscription on one iieiflith is evidently a modern 
date in Arabic numerals. The other object is not 
a neolithic artifact, and tlie letters are probably 
scratche.s. (2) Prof. Mazumdar on the dates of the 
Sanchi inscriptions. A fifth test letter, dha, lor 
di.stinguishing post - Mauryan Brahmi. — N. K. 
Majumder ; Siddhanta-Seknara of Sripati. A brief 
introductory account of an important treatise on 
Indian astronomy, Siddlianta-Sekhara, by the reputed 
Indian aslrt)nomcr, Srijiati, of the eleventh century 
A.D. Recently a copy was discovered in the Trivan- 
drum Palace Library, and a few other copies in the 
Government Oriental Manuscripts Library of Madras. 
—C. B. Kloss: On Blyth’s bulbul [Xanihixus 
flavescens). Specimens from North Cachar are 
sufficiently dinerent from specimens collected in 
Arrakan to be accepted as representing a new 
sub-species, — P. C, Mahalanobis : A first study of 
the head-length of Bengal castes and tribes. A 
biometrical analysis of the head-length of 36 Bengal 
castes and tribes. 


Official Publications Received. 

Bacordi of tlie Survey of India. Vol. Ifl (Supplemwitary to Genml 
Boiiort, 1920-21). Annual Reports of Partiea and Offtew, 1920-21, Pre- 
par^ under the direction of Col. C. H. D, Ryder. Pp. iv +140+10 mapa. 
(Dehra Diui : Trigonometrical Survey.) 4 rupeea ; 8*. 

Canada. Department of Mlnw .* Jllnea Branch. 
fiiveetii 
en^in^ 

Tenth AnnTaYB^t on the Fellowahipa of 

by Edward R. Wefdleim, for the Inatltutt’a Fiscal Year, March 1, W1J2, tO 

Hophical Bwiety for flSe Setaion. 1921-22. Anted hy Arthw liea^. 

^^ReportoUhi^atlonal Bwwaroh 0™^*^**“* 

June TO, 1922. 1^. iv+86. (Washington : Govelmment FrlnliogOfBee,^ 
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Muscular Exercise.^ 

By Prof. A. V. Hill, F.R.S. 


introduction. — Muscular exercise is a subject in 
which most people are interested. It is fortunate 
therefore that, in this direction, physiology has made 
greater progress into the intimate working of the body 
than perhaps in any other. The means by which bodily 
movements are carried out is muscle. Muscle is the 
red meat. There are three kinds of muscles : the 
voluntary muscle of the trunk and limbs, governed — 
or at any rate governable — by the conscious will of 
the individual ; the involuntary muscle of the blood- 
vessels, of the alimentary and excretory, the so-called 
vegetative, system ; and the cardiac or heart muscle, 
the muscle which pumps the blood round the body. 

Muscle from tlie microscopic point of view is made 
up of a large number of similar thin fibres, about 
. Iy) inch in diameter, and made of a jelly-like substance, 
running more or less parallel to one another. They are 
liberally supplied with minute blood-vessels from which 
they obtain their supplies of oxygen and food. 

The voluntary muscle fibre is long and regular, and 
has obvious and characteristic cross-striations. The 
involuntary muscle fibre is smooth and long, with 
obvious nuclei, and generally occurs in thin sheets. 
It shows no sign of cross-striations. The heart muscle 
is vividly cross - striated, but its fibres are shorter 
and connected physiologically with one another, not 
running regularly in considerable lengths, their direc- 
tions corresponding to the lines in which the walls of 
the heart are required to shorten, in order to expel 
the blood efficiently. 

The voluntary muscle is excited by a voluntary, a 
so-called medullated nerve: the involuntary muscle 
by an involuntary, a non-medu Hated nerve : the heart 
beats automatically of itself, though its beats can be 
influenced reflexly through two nerves. 

In function the muscles differ very widely from one 
another. The voluntary muscle moves very rapidly, 
indeed in some small animals the rapidity of its response 
is almost incredible— one knows the amazing quickness 
of a little bird jumping from twig to twig, but this is 
as nothing compared with the speed with which some 
small insects move their wings, a speed which one can 
detect from the high-pitched note they emit. The 
voluntary muscle is very powerful; it is usually 

* DiiootttM dtUvered at tb« Royal laititutioo on l^ay, February i«. 


“ geared up ” to increase the quickness of movement 
of the limb to which it is attached ; if the flexor 
muscles of the arm of a powerful man were connected 
directly to a heavy load, they could lift a weight of 
about half a ton. 

The voluntary muscle is very efficient for movements 
of moderate speed : it is very wasteful, however, if 
used to maintain a force for a long time, or if required 
to contract, either very rapidly or very slowly. The 
involuntar>' muscle, on the other hand, moves only 
very slowly: it takes seconds to perform w'hat a 
voluntary muscle can do in a few tenths or hundredths 
of a .second ; it is very economical, however, in main- 
taining a force for minutes, or hours, for intervals 
maybe thousands of times longer than w'ould be 
enough to produce complete fatigue in a voluntary 
muscle. The heart muscle moves at an intermediate 
speed : in man from 40 to 200 times a minute, depending 
on his ^health and training and state of exercise: in 
little animals faster, in large animals slower : it beats 
only — it never maintains a contraction — it would, so 
to speak, lift a weight up and down, but it could 
never keep it supported : it is amazingly infatiguable— 
it has a first call on the oxygen of the blood, and it 
can perform the most prodigious athletic feats. 

A muscle’s function is to “ contract.” The word 
contraction — drawing together — very well defines the 
activity of muscle : its volume does not alter when' 
it contracts : like a piece of elastic it merely draws — 
or attempts to draw — its ends together. The sheaths 
of the muscle fibres are continued as tendons, and 
these tendons are attached to bones, so that when 
the muscle draws together the bones revolve about 
their common joint, and movements are produced. 
In heart muscle, the whole organ, in the form of two 
pumps, with inlet and outlet holes and suitable valves, 
is simply a closed vessel with powerfpl contractile 
walls which— by their drawing together — expel the 
blood into the arteries and around the body. 

The fibres of voluntary muscle are bqpnd together 
into anatomical and functional bundles— the so-called 
muscles— doing special duties in special ways aftd in 
special distributions. If a muscle be r^uired to move^ 
through a long distance its fibres are parallel to the 
length of the muscle and long : if it be required to 
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move only through a short distance, but to exert a 
more powerful pull, its fibres run partly across the length 
of the muscle, they are shorter, and there are more Of 
them : length of movement is sacrificed to strength. 

Nervous Control. — ^The muscles have their activities 
controlled and co-ordinated by the nervous system. 
Partly this co-ordination is conscious and voluntary; 
mainly, however, it depends upon involuntary reflex 
control. In the body, in additk>n to the ordinary 
sense-organs is a complex and very important sensory 
system — the proprioceptive system — which deals 
mainly, or only, with the position, translation, and 
rotation of the body, with the stresses and strains in 
the muscles, with the positions anc^movements of the 
limbs. This system keeps the nervous system informed 
about the movements, passive or active, of the body, 
and about the strains and stresses, passive or active, 
of the muscles : and when anything happens, with 
mnazing rapidity and almost unerring accuracy, the 
appropriate reaction is made, so that the balance or 
the posture is maintained, the integrity of the body is 
safeguarded, and the end in view is reached. Efficiency 
and skill at games, power and economy in violent effort, 
the faculty, in the literal .sense, of falling on one’s feet, 
all depend upon these quick, silent, overmastering, and 
generally imconscious reactions, dictated by the nervous 
system on the receipt of urgent messages from tendons, 
joints and muscles, or from the little sense organs 
associated with the ear. 

Skill, power, and economy of muscular effort depend 
upon the effectiveness of these reactions ; partly this 
muscular sense can be acquired, partly it is inborn, 
partly it is conscious or semi-conscious (though always 
inarticulate), partly it is reflex and instinctive: in 
any case it represents a highly developed and a very 
^beautiful and important property of the nervous 
system. The instinctive skill, quickness, and economy 
of the gymnast or climber, of the mechanic, airman, 
tennis player, or athlete, depend upon a vivid and 
readily reproducible picture in the brain or nervous 
system, a picture, as Pear puts it, of muscular exercise 
in terms cf the sensations which effective and successful 
movements produce. This lecture is intended to deal 
moreplarticularly with quite another aspect of muscular 
f exerc^, To stress the energetic side of exercise, 
howeyer, without any note on its intellectual and co- 
ordlinative side, would give quite a false impression of 
the interest and variety of the subject. 

Enargetior^ — Let us turn now to what qne may call 
the energetics of muscular activity, of the capacity for 
doing work, or producing movement, of the cost of that 
gwork— of what we call “ efficiency ’’—and of the 
conditions which Umit that capacity— of what we call 

ffitigue,” When a contracts it can do woric, . 


which can be measured in gm. cm., or in ft. lb. 
Hus capadl^ for doing wort? seemed |o physiologists 
to be the primary t^ing, until it was realised compara- 
tively lately that force, rather than work, is the funda- 
mental product of muscle. To mamtain a state of 
contraction— even when no work in the medianical 
sense is being done, as, for example, m pushing an 
immovable object, or in holding a weight at a fixed 
level — is just as tiring and expensive as actually to do 
mechanical work. The function of a muscle, therefore, 
is to pass from one state of stress to another state of 
stress without necessarily altering its length at all : 
if its load, or the resistance to its motion, be such that 
the muscle can shorten when its tension rises, it will 
of course do work in the mechanical sense : if, however, 
it maintain its state of tension without shortening at 
all, it will, none the less, require energy and become 
fatigued. Indeed, one knows that the most fatiguing 
exercise is to hold something, say at arm’s length;, 
without moving it up or down, without therefore 
doing any work at all in the mechanical sense. 

Isolated Muscle. — Fortunately, for physiology, 
muscles can be isolated, and made to continue their 
function of contracting for days after removal from 
the body. It is easy to keep a frog’s isolated muscle 
alive, in the sense at any rate that it will react to a 
stimulus, for many days. Moreover, the chief function 
of a muscle, indeed in a cold-blooded animal the only 
function, is simple and easy to detect and measure : 
the function of movement, of maintaining a posture, 
of exerting a force, is so extremely important to the 
animal that a very large proportion of its body has 
been devoted to this single highly differentiated 
purpose. Fortunately also it is ^easy to apply an 
artificial stimulus to a muscle, the electric shock, 
which produces no injurious effects and leaves the 
muscle ready to react again in a similar way a large 
number of times. A single sharp burst of electric 
current excites the muscle fibre to give the simplest 
and most fundamental unit of physiological response, 
the muscle twitch. In a twitch the tension rises, 
attains a maximum, and then falls again to zero, the 
whole cycle occupying anything from a small fraction 
of a second up to several seconds, d^iending upon the 
nature and condition of the musde. , , 

Now, in a voluntary it is often— indeed 

almost always— necessity to piiuatain a force, or to 
exert a pull, for a ind determinate time, not 
simply to give a tug ibid have done: and in such 
muscle this continuous pull can be produced by a 
rapid succession of stimuli each occurring before the 
effect of the previous one has passed off. One’s own 
mi^^ do not appear to be obviously unsteady when . 
pilfering a vohmtaiy effort ; it can easily be shown, 
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however, by a delicate electrical device that 40 to 50 
obvious vibrations per second occur in them, and that 
they are really reacting discontinuously to a rapid 
stream of stimuli : even the shortest voluntary con- 
traction of which the human muscles are capable is 
due to a volley of impulses shot at it, along the nerves, 
by the brain. Each separate unit of effort, however, 
which goes to make up the complete contraction is ex- 
pensive — each requires energy just as each stroke with a 
pump requires energy. It is oln ious, therefore, why the 
maintenance of contraction is expensive and fatiguing. 

Fatigue. — Nearly all the recent and important 
advances in muscle physiology have resulted from a 
study of the phenomena of fatigue. We all know that 
there is a limit to muscular exertion, a limit wliich is 
set by what we call fatigue. If an able-b(xlied man 
take exercise at a very small rate, e.g, by walking, he 
remains comparatively untired for long periods : it he 
takes exercise more violently he becomes tired more 
quickly : if he exerts himself with the exlreme effort 
of which he is capable, he i.s completely exhausted in 
less than a minute. There are many' different kinds 
of fatigue, hut the one we are discussing now% from the 
study of which so much light 1ms been shed on the 
nature of muscles, i.^ the extreme athletic fatigue which 
results rapidly from very violent effort, by it the 
finest athlete in the world may be overcome within a 
minute. It is a simple and conqiaratively intelligible 
thing. We can reproduce it readily in isolated muscle, 
deprived of its circulation. Let us subject an isolated 
frog’s muscle, every second or two, to an electrii' shock, 
and ret ord its contraction ■ we find that the response 
changes in a regular and progressive way, the force 
exerted becoming less, the contraction being developed 
rather more slowly and continuing much longer, 
relaxation being much drawn out. Finally, the muscle 
becomes inexcitable. Now in the intact animal, in 
man, we know that even extreme fatigue is rapidly 
recovered from, and this recovery is attributed to the 
circulation. If the circulation be hindered by a 
cramped position recovery is slower. If the fatigued 
isolated muscle be left in a chamber free of oxygen, no 
sign of recovery occurs : if, however, it be left in 
oxygen, in a few hours complete recovery will take 
placc, and the muscle will now be capable of repeating 
its previous effort. 

The realisation, especially by Fletcher about twenty- 
five years ago, of the extreme importance of this 
observation led directly to the most striking advances 
in our knowledge of' the working of muscle. Recovery 
from fatigue is, possible only in the presence of oxygen, 
and it was natural to suppose that the oxygen was 
used to oxidise some waste product, the presence of 
which acted unfavourably on the muscle. The next 


great step was due again in part to Fletcher, this time 
in co-operation with Hopkins. Lactic acid was kntwn 
to occur in muscle, and Fletcher and Hopkins found the 
lactic acid to be increased by exercise, and diminished 
or alwlished by recovery in the presence of oxygen. 
Furthermore, there appeared to be a certain definite 
maximum, beyond which the lactic acid content of 
the muscle could not be driven, even by the most 
vigorous stimulation : clearly this corresponded to the 
maximum effort a muscle could make. What was the 
function of this lactic acid, was it indeed to be the 
keystone of the bridge which physiologists were 
building from pliysics and chemistry on one hand to 
muscular activity on the other ? 

Heat-production. — Musrle.s, in activity, give out 
heat. External mcclianical work is produced by the 
muscle with an elficiency of only about 25 per cent. 
Hence for every 25 ft. lb. of energy turned into external 
mechanical work at least 75 ft. lb. are degraded into 
heat inside the body. In u maintained contraction, 
in which no actual work is done, all the energy used 
is turned infi> heat : while in such movements as 
running, the cnerg\' is indeed turned in part into 
kinetic energy, which, however, is chiefly reab.sorbed 
into the body as he.'it, owing to the jolts and jerks 
and rapid movements of the limbs, just as the energy 
of a motor ('ar on a bumpy road is absorbed largely 
as heat in the lyres. In a single muscle twitch the 
rise of temperature is only about 0-003° C-j if one 
wishes to measure to r per <'ent. — and lor some purposes 
one must measure to o-i per cent. — it is necessary to 
read to the nearest 0-00003° This can, however, be 
done, and with the wonderful electrical measuring 
instruments now available it has become comparatively 
easy. It is worth doing, because the h.eat accompanies, 
and is a mea.siire of, the chemical processes occurring 
in muscular activity, and its production can be followed 
continuously, and so made to give us the time course 
of those chemical processes. 

If the electrical record of the thermal response of 
the muscle to stimulation be carefully analysed, it is 
found that the heat-production is by no means .simple 
in its time relations. In the first place, if the muscle 
be in oxygen, there is an evolution of heat lasting for 
many minutes after the contraction is over : and this'*' 
evolution of heat is not small, but artually larger in 
total extent than the heat which occurs early in 
the contraction. In the absence of oxygen this 
delayed heat almost disappears. Clearly it is some- 
how connected with the recovery process Fletcher had 
noticed in an exhausted muscle, which we all know 
in our own bodies; it is accompaftied, as Fielder 
mid Hopkins had shown, by a disappearance of lactic 
acid. The recovery heat - production occurs more 
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rapidly at a higher pressure of oxygen. This agrees 
with what we know of recovery from exertionj or 
exhaustion, in man : breathing pure oxygen, instead 
of air, enormously increases its speed and complete* 
ness. Moreover, the magnitude of the recovery heat- 
production told one what happened to the lactic acid 
in recovery. One knew how much lactic acid was 
produced in a given contraction ; one knew, therefore, 
how much lactic acid was removed in the complete 
recovery from that contraction : if it were all oxidised 
the heat evolved could be calculated : actually the 
amount observed is only about i/6th of the amount 
calculated : hence the lactic acid removed in recovery, 
or at any rate its chief part, is not removed by oxidation, 
but in some other way. 

Apart from this delayed heat-production associated 
with recovery, one might have expected the rest of 
the heat to be given out rapidly, more or less ex- 



P'lu t.—KlectromaKiictic analogy to the working of muscle. 

plosively, at the commencement of contraction. Con- 
traction has been likened to the explosion of a cartridge: 
the muscle suddenly gives out heat and develops force. 
This force, however, represents a state of elastic 
potential energy in the muscle, and when the muscle 
relaxes this potential energy disappears, and we should 
expect it to reappear as heat. Actually the analysis 
of the heat-production in the single twitch shows that 
about 60 per cent, of it is evolved in the initial process 
of setting up the contraction, 40 per cent, of it in the 
final stage of relaxation. If the contraction be pro- 
longed, there is in addition a prolonged evolution of 
heat, lasting as long as the contraction, the rate of heat- 
production being proportional to the force maintained. 

There are, therefore, four phases in the heat-produc- 
tion of muscle jfcorresponding (i) to the development, 
(2) to the maintenance, and (3) to the disappearance of 
the response, and finally (4) to recovery therefrom. A 
sipaple physical plcturenf the system is given (Fig. 1) by 
an electromagnet, pulling on a piece of iron attached to 
a siting: a key : a battery.* and a dynamo (driven by a 


combustion engine of some kind) to recharge the latter. 
Energy is consumed in setting up the puU of * the 
electromagnet, energy is being consumed dl the time 
in maintaining the pull, energy—the potential energy 
of the magnetic field and the spring — is liberated when 
I the current is" broken, and energy is used in recharging 
I the battery. 

This picture has recently been given a more concrete 
chemical form. In contraction the lactic acid comes 
from glycogen ; in recovery the lactic acid is restored 
as the glycogen from which it came, apart from a small 
proportion — about ^th — which is oxidised to provide 
energy for the restoration. In the setting up of the 
contraction, therefore, lactic acid is liberated ; in 
relaxation it is neutralised : it somehow produces the 
mechanical response by the action of its acidic part 
upon the structural protein elements of, the muscle 
fibre. Protein is a weak acid at the hydrogen ion 
concentration of the body, and the structural elements 
of the muscle are in effect highly ionised sodium (or 
potassium) salts of protein. These, structures therefore 
have a negative electric charge, all along their length, 
each element of the structure repelling every other 
element. I'he localised production of lactic acid 
causes the formation of sodium (or potassium) lactate, 
and of undissociated protein acid : the protein structure 
is discharged electrically : its elements cease to repel 
each other, and shortening occurs. It is well known 
tliat if the surface charge of mercury, in contact with 
sulphuric acid, be changed by conduction from outside, 
there results a change of surface tension, and so a 
movement of the mercury. This principle is utilised 
in the capillary electrometer, and would seem to have 
been employed by Nature in the muscle. The heat 
associated with contraction is due to the chemical 
formation of lactic acid from glycogen. As soon, 
however, as the lactic acid is free it is neutralised 
by the alkalies of the muscle, and relaxation sets 
in, the heat produced in relaxation being due to the 
chemical process of neutralisation. To maintain a 
contraction therefore requires a balance between the 
rate at which lactic acid is produced and the rate at , 
which it is neutralised. Finally, in recovery, the 
neutralised lactic acid is slowly removed and i^tored, 
by the working of some unknown recovery jncchanism, 
by which 5 parts of it are restored, and i part oxidised 
to supply the necessary energy. 

Exerdse In Man.— Our knowledge of the nature of 
muscular work in man has been derived largely from 
a study of the amount of oxygen used, andhthe various 
characteristics and time-relatid^ of the oxygen supply. 
The subject of the experiment carries a large bag on 
his back (Fig. 2) and by means of a mouthpiece con- 
taining two valves, and a ^pe and tap, he can breathe 
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in fresh air from the outside atmosphere and expire 
it ^all automatically into the bag. ^ A' sample of the 
expired air can be collected for any desired interval. 
An analysis of it^ a measurement of its volume, and 
a knowledge of the composition of the inspired air, 
allow a determination of the oxygen taken in and the 



J-'io. 2.- IJag, pipe, trip, valves, anJ mouthpiece used to invcsiijiatt 
the gaseous cxihangcj! of man dunng running. 

carbon dioxide produced. From these the amount of 
energy used by the man during the period in question 
can be calculated. A point immediately brought out 
is (as in the isolated muscle) that the oxygen must be 
regarded, not as being used during the actual exercise 
itself, but in recovery, each clement of the oxygen 



consumption corresponding to recovery from a previous 
element of the exercise (Fig. 3). 

Many kinds of exercise have been investigated, for 
example Weyding, swimming, climbing, walking, 
running, skiring, and skating, and even the laborious 
process of pushing a motor bicycle up a hilj I The 


two main types of muscular exercise are : {a) very 
violent exercise lasting for a short time, and ip) 
prolonged exercise of a more moderate kind. 

Violent Exercise,— Let us take first the case of very 
severe exercise, for example. That of a man running^ 
100 yards at top speed. The first personal impression 
which one forms of such severe exercise is that 
immediately after it, and often for a comparatively 
long time after it,'*panting occurs. The oxygen taken 
in is used almost entirely in recovery. In one experi- 
ment a good runner ran 225 yards in 23'^ seconds, and 
in the succeeding quarter of an hour recovered from 
his effort and used an extra SJ litres of oxygen in so 
doing. Such exercise, if it could be continued in- 
definitely, would require about 22 litres of oxygen 
every minute, but from other experiments the subject 
is known to be incapable of taking in more than about 
4 litres per minute. Hence, during the most violent 
effort of which he was capable, he was using energy at 
about 51 times the rate that would have been possible 
had it been necessary for him to depend upon a con- 
temporary supply of oxygen. 

The “ record ” is held by a man of 46, who by means 
of a rapid quarter-of-a-mile run, followed by violent 
gymnastic exercise for 30 seconds, succeeded in making 
himself so exhausted that 13 ^ litres of oxygen had to 
be used in recovery. This amount of oxygen would 
have maintained him quietly in bed for about an hour ! 
It is clear that the body can gel energy “ on credit,” 
which it has to repay after the exercise is over, by 
taking in later an extra amount of oxy^gen. It acts in 
the same manner as an accumulator, which can be run 
down at a very high rale for a short time and recharged 
afterwards. The discharge process is the formation of 
lactic ncid from glycogen : in recovery this is reversed, 
the energy for the reversal being provided by com- 
bustion. The maximum lactic acid production in the 
muscle determines the limits of exercise, and the 
magnitude of the “ maximum oxygen debt.” 

Prolonged Exercise.— Let us now discuss the case 
of exercise continued for a long time. By the most 
extreme effort of the respiratory system, a healthy 
man cjin take in about 4 litres of oxygen every minute. 
Cxinsider, then, the case of a man taking exercise for a 
long time, say for an hour, during which time he will 
take in and use anything from 150 to 240 litres of 
oxygen. An oxygen ” credit ” even of 13^ litres is 
only a small fraction of the oxygen which he can 
actually take in during the hour of ex0rcise. Hence, 
he is limited in such tyj)es of exercise, not by the 
magnitude of the “ debt ” to which the body can submit, 
not, that is to say, by the lactic acid Inaximum of hJs 
muscles, but chiefly by the maximum rate at which he 
can take in oxygen. The oxygen is brought to the 
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lungs by the movements of respiration, thence diffuses 
through the lungs into the blood, which is pumped 
round the body to the active limbs and muscles. The 
amount of oxygen, however, which can be carried by 
the blood is comparatively small, namely, only about 
Jth of its total volume. 

The e/Ficicncy of the mechanism by which the oxygen 
is carried round m the circulating blood depends very 
largely on the efficiency and ('apacity of the heart. 
For prolonged vigorous exercise a powerful and efficient 
heart is essential. If, however, the lungs be too small 
the oxygen pressure in them will fall too rajiidl> when 
a given amount ol oxygen is carried away by the blood, 
and the smaller the lungs the shorter will be the time 
(for a given blood-flow) during which each drop of blood 
lingers in them in contact with the air. The smaller 
the lung.s, therefore, the less ojiporl unity will the blood 
have of collecting its required oxygen : the smaller the 
lungs and the less efficient their ventilation, the lower 
will be the pressure of oxygen m the arterial blood. 

Now the heart is an extremel)' vigorous and hard- 
working organ, and it has the first ('all upon the oxygen 
which is carried by the blood. The coronary artery 
takes blood directly from the aorta, and ('arries it 
round the heart muscle itsell. If the lungs be small, or 
their ventilation inade(juate, or their walls too im- 
permeable, the pressure of oxygen in the arterial blood 
will begin to fall ; conscfjuently the heart itself will 
get a lower jiressure ol oxygen - it will slow up or give 
a less effeetive beat, the blood -flow' wdll be slow'ed, and 
the oxygen pressure in the blood will rise again to 
another higher value. Thus a balance w^ill be reached 
in wdiich each unit in the double mechanism is working 
at its limiting capacity, and one will find in athletes, 
who are capable of long-continued effort, that there is 
a combination of {a) a vigorous and efficient heart, 
and {b) cajiacious lungs capable of rajiid and extensive 
ventilation. 

A vigorous output of blood by the heart requires a 
vigorous return of blood to the heart. On the venous 
side of the small cajiillaries wdiieh feed the muscles 
with oxygen, there is little pressure left to drive the 
blood along to the heart. In the veins, therefore, the 
flow of blood is largely determined by the activity 
and movements of the body. The veins are provided 
with valves, and the alternating movements of the 
limbs and muscles help to pump the blood along the 
veins. If the body be rigid the arteries and capillaries 
are constraineiiand the blood-flow is hindered, wliilc the 
veins get none of the rhythmic clianges of pressure 
which tend to pump the blood along them, and so they 
f^il to supply the heart with blood. Such exercise as 
holding oneself up with arms bent, in a gj^mnasium, on 
a pair of rings, is not in itself violent, and would not. 


if it could be continued, require an amount of oxygen 
comparable with running, even at so slow a pace as 
eight miles an hour. In such exercise, however, an 
extremely violent contraction in the very muscle that 
requires the energy almost entirely prevents the supply 
of blood to it, no oxygen is received, lactic acid rapidly 
accumulates, and exhaustion sets in. 

.Similarly, in such types as rowing, m which part of 
the body is in a state of stress during a large part of the 
time and the rhythmic movements are relatively slow, 
the supply of oxygen is more difficult. Consequently 
rowing appears to strain the heart more often than 
other kinds of athletic effort. For an easy and vigorous 
circulation no exercise seems to compare with running 
on the flat ; here the movements are very rapid and 
the muscles are rigid during only a fraction of each 
cycle ; consequently the blood can run through very 
easily, and it gets helped along in the veins by the 
jolts and jerks and shakes which the body receives, 
and by the rapid rhythmic pressures which are applied 
to the veins by the movements of the limbs. Thus 
from the |)oint of view of taking as much exercise in 
a given time, with as little strain on the heart as 
possible, running is probably superior in type to any 
kind of exercise. 

The lunction of the heart in exercise is so important 
that a vivid appreciation is desirable of the extra- 
ordinary task.s it sometimes undertakes. A subject ol 
11 J stone w'eight siK'ceeded in taking in about 4^2 
litres of oxygen in a minute, w'hile running round a 
track at about 9 miles per hour carrying a bag and 
breathing through valves and mouth-piece. Now the 
amount of oxygen which ihe blood <'ari take in and give 
out, as It (firculates once through the body, is certainly 
not more than about Jth ol its own volume. Hence at 
least 7 times 4*2 litres of blood per minute, i.e, about 
30 litres, were circulating round his body during this 
experiment. The largest water-tap in an ordinary 
house has an output which is poor when compared 
with that of a human heart. It is little w'onder that 
the heart goes wTong sometimes : the wonder is that this 
happens relatively so seldom. 

An Example from Athletics. — The way in which the 
capacity of the body for exercise depends upon the 
supply of oxygen, actual or potential, can be illustrated 
by an example from athletics. A certain subject is 
capable of taking in about 4^2 litres of oxygen per 
minute ; let us assume that his maximum oxygen 
credit is 13*2 litres, as found by Lupton in another 
subject. Suppose that at the end of a race his oxygen 
supply, actual or potential, is completely exhausted. 
Then clearly if he runs for a minute be has (4’2 + iy2) = 
17*4 litres to spend altogether: if he runs for two 
minutes (2 X4’2 + i3‘2)«2i*6 litres altogether, or io*8 
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litres minute : if for five minutes, 34*3 litres 
altogether, or 6*8 Utres per minute. The reason why he 
can run faster in a sliort race than in a long one is that 
his average rate of expenditure of oxygen can be higher. 
Now the following table gives the best performances, 
at various flat distances, of this subject, together with 
calculations therefrom, on the above assumptions : 




i mile. 

i mile. 

I mite. 

2 miles. 

Time .... 
Average speed, 

53 sec. 

1 m. 17 s. 

2 m. 3 s. 

4 m. 45 s 

10 ni 30 s. 

metres per mm. 
Oxygen avail- 
able in this 

455 

419 

392 

339 


(Ut.) ... 
Oxygoa require- 
ment per mm 
at tbu speed 

17 

i8<6 

21-8 

33t 

57-3 

(lit.) .... 

19-2 

145 

lO’6 

70 

1 5-5 


If, therefore, the maximum rate at which a fit man 
can run a given distance does depend only upon the 
amount of oxygen he can obtain (a) out of income 



F u„ 4 —Oxygen re«iiiiremeiit per minute for running .it different xpecds : 
calculated from tile data in the previous Table. 

through the lungs and circulation, and (J) on credit, 
then, knowing the maximum intake and the maximum 
credit, one can calculate tlie requirement at the different 
speeds. Running at 306 metres per minute, apparently 
about 5'5 litres of oxygen per minute were required ; 
at high speeds much more ; at the highest speeds enor- 
mously more (Fig. 4). 

It is instructive therefore to inquire, by direct 
experiment, whether the oxygen requirement of running 
really has the value we have calculated, whether it 
really rises so rapidly as the speed of running is in- 
creased. The oxygen can be measured as before. It 
is necessary to take into account not only the oxygen 
actually tfdcen in, but also the increase in the oxygen, 
debt during the period of running. The subject stands 
at rest and measures his resting oxygen consumption ; 
he runs 100 yards at the required speed ; during the 
run and in the following fifteen minutes his oxygen 
intake is meaiwied ; imm this » subtracted the oxygen 


he would have used had he remained at rest the whole 
time ; the remainder is the oxygen consumption due 
to the exercise, during and in complete recovery from 
it. The result is exactly as shown in the figure : the 
measured oxygen requirement rises continuously as the 
speed is increased, attaining enormous values at the 
highest speeds. Hence we may conclude that the 
maximum time for which an effort of given severity 
can be maintained is determined mainly by considera- 
tions of the oxygen supply, actual of potential, to the 
active muscles. ♦ 

Economy of Movement. — This leads us to the 
important practical question of whatsis called the 
“ efficiency ” of movement. Clearly if a given move- 
ment can be carried out more economically, t.r. at the 
expense of less energy, then less oxygen will be required 
for it, and its maximum duration can be increased. 
It seems probable that the difference between a good 
long-distance runner and a bad one may often be due, 
not to the fact that the good runner has a more effective 
mechanism for supplying his muscles with oxygen, but 
rather to the fact that he carries out his movements 
with greater economy. In any category of muscular 
effort the unpractised person will use inappropriate 
muscles and movements, or will use the appropriate 
muscles with an inappropriate force or rhythm. Some 
people’s nerv'ous systems are naturally athletic : the 
pictures they form of muscular movement, in terms 
of the sensations which it gives them, are clear, vivid, 
and sharp : they realise easily, from its subjective 
aspects, the most economical, the most effective, and 
the most convenient manner in which to employ and 
co-ordinate their various muscles, both in the power, 
the phase, and the rhythm of their several re- 
sponses. Other people are clumsy, ineffective, and 
uneconomical. 

If the timing of the valves of a motor, or the timing 
of the spark, be wrong, or if the valve clearance be not 
correct, the efficiency drops ; so it is in an animal : 
if the muscles do not react with one another in the 
right phase, with exactly the requisite force, and in 
the appropriate rhythm, the movement becomes un- 
economical. This economy of effort can, in part, be 
taught ; but just as all the practice in the world will 
not turn some quite intelligent people into mathe- 
maticians, so all the practice in the^world may never 
turn some quite powerful and well-developed people 
into first-class athletes. Training and practice arc 
essential, but they can only build ^on an aptitude 
already there. If a subject use his muscles uneconomic- 
ally, if— «o to speak— the timing and clearance of his 
, valves be wrong, he will need an excessive supply of 
oxygen. Consequently he will b6 an ineffective athllte, 
or an ineffective workman : he is uneconomical. Athletic 
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prowess depends not only upon a large oxygen supply, 
but upon a low oxygen requirement. 

Mechanical Efficiency. — Finally, let us consider the 
“ mechanical efficiency ” of muscular movement in its 
more technical sense, of work done divided by energy 
utilised in doing it. The mechanical efficiency of a 
steam engine may be from 5 per cent, to 20 per cent. : 
of ft gas engine it rtiay be higher, say up to 30 per cent. 
In man, the mechanical efficiency of muscular move- 
ment may be as high as 25 per cent, j the remaining 
7 5 per cent, loss of energy is a serious thing : to what 
is it due ? It seemed, from the purely physico-chemical 
point of view, that an efficiency of 100 per cent, was 
conceivable : the free energy of the oxidation of food- 
stuffs is very' large. We know, however, that the Iwdy 
has been organised so that it can go on for a while 
without sufficient oxygen ; it is like an accumulator : 
it can be discharged and then recharged : it can run 
into debt for oxygen, and pay off its debt afterwards. 

If an animal like man w^ere forced to live within 
his “ oxygen-income,” and were able onK to make 
efforts which were possible on his contemporary 
oxygen supply, he would be a very feeble creature : 
only about Jth as energetic (for short-lived effort) as 
he actually is. Moreover, oxidation in the body is 
a very slow thing ; it takes minutes to complete, and 
it would be a disadvantage to take three minutes over 
every muscular movement. Hence the mechanism of 
the muscle has been evolved and differentiated on a 
different plan : oxidation is not the chemical reaction 
which directly and immediately provides the mechanical 
energy of the muscle : the actual process w'hich produces 
the mechanical energy appears to be some kind of 
explosive transformation of a glucose di-phosphoric 
ester into lactic acid, and the subsequent physical or 
physico-chemical reaction of this lactic acid with the 
protein structures of the muscle. In recovery the 
lactic acid is restored, about ^th of it, to the precursor 
from which it came, the remaining Jth (or its equivalent 
amount of glycogen) being oxidised to provide the 
energy for the reversal. Mechanical energy is liberated 
only in the first stage, which appears to have a very 
high “ efficiency ” — probably about 1 00 per cent. In the 
recovery stage, however, 150 units of heat are liberated 
by oxidation for every 100 units in the initial .stage, 
and this reduces, the efficiency of the whole cycle to 
about 100/250, i.e, to about 40 per cent. Apparently, 
therefore, a big reduction in efficiency is effected simply 
by taking prop^ account of the recovery process, and 
is due to the need the animal often experiences of 
taking violent exercise, so to speak, “ on credit.” 

|)ven so, however, 40 per cent is far higher than 
the efficiency actually found in man : the remaining 


r^uction of efficiency is due to two dther factors ; (a) to 
the rapidity of the ft'sual type of muscular movement, 
and to consequent frictional^loss inside the muscle; 
and {b) to the physiological effort associated with 
maintaining a contraction. 

With regard to {a), muscle is made tip of a viscous 
material, not unlike egg-rwhite or CTeade, with a fine 
network of membranes, fibres, and tulrts throughout 
it : the joints, the tendons, the connective tissue, the 
blood-vessels and the blood within them, are similarly 
of a viscous nature. Now, when a viscous fluid is 
forced to flow, mechanical energy is wasted and turned 
into heat : the faster it is made to flow, the more energy 
is degraded. But when a muscle changes its form, and 
produces a movement in a limb, the tissues have all to 
fall into a new fonn, viscous fluid has to flow into a 
new di.spo.sition, energy is degraded into heat : and in 
the more rapid movement we should expect more 
energy to be wasted. Experiment amply confirms this 
expectation : the frictional loss is greater, the greater 
be the speed of movement. This explains why it is so 
laborious to pedal a bicycle on too low a gear, and why 
very rapid running requires such an enormous amount 
of cncrg^^ In both cases the external resistance may 
be small or negligible. The internal resistance, however, 
is large, and increases directly as the speed of movement, 
until finally a limit is reached at which no further 
increase in speed is possible ; every muscle fibre is then 
working to its physiological limit of speed and power, 
merely in overcoming its owri internal resistance. 

With regard to {b), just as it is inefficient and tiring 
to move our limbs too rapidly, or on too low a gear, so 
also it is inefficient and tiring to move them too slowly, 
or on too high a gear. This simple observation gives 
us the clue to the third and final reason why the 
efficiency of muscular contraction is relatively so low ; 
a contraction which continues too long requires energy 
to maintain it, as well as energy to set it up, and from 
the point of view of doing external work the maintenance 
of contraction is ineffective. Experiments were made 
in which the heat produced by a muscle was determined 
as a function of the duration of the stimulus exciting 
its contraction. After an initial outburst of energy 
associated with setting up the contraction, the heat- 
production increases uniformly as the duration of the 
stimulus is increased. Hence w^e see why slow and 
prolonged movements are inefficient : a large and 
unnecessary part of the energy is used in maintaining 
the contraction. This is the phenomenon we all know 
in our own bodies : to attempt to lift a thing which is 
too heavy for us to move is more tiring than actually 
to lift a thing we can move, even though no work at all 
— in the mechanical sense— be done in the former case. 
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Labour and the Universities. 

T he subject of “Labour and the Universities” 
was included in the agenda of the annual 
conference of the Universities of Great Britain and 
Ireland held in London on May 13. Mr. Arthur 
Greenwood, M.P., who opened the discussion, said 
that the Trade Union, Co-operative, aftd other workirife^ 
class movements «ieeded in an increasing measure 
trained men with the broad outlook and the other 
qualities which a university education could give ; 
but he did not believe they were getting a fair ehar^ 
of the existing resources. This defines one part of 
the problem of Labour in relation to the universities 
in the simplest and clearest language. Admittedly 
the problem is not yet solved : but, as Prof. Elton 
of the University of Liverpool said, there is a dis^ 
position on the part of the universities to do all that 
can be done to find the solution. He invited Mr. 
Greenwood and his friends to tell the universities 
plainly what they wanted, coupling the invitation 
with a hint that the Labour Party must not expect 
the teaching of such subjects as economics and history 
to be adapted to the political tenets of their party. 

“ Some sections of Labour,” Prof. Elton said, “ sus- 
pected that university economics might be capitalistic 
economics, and that history might be some form of 
Imperial history” — a suspicion which he believed to 
be unfounded. 

One other warning might have been added. The 
educated man is not created pet saltum : he is the 
product of years of toil, sacrifice, dedication. It may 
be true, as Mr. Greenwood said, that knowledge and 
an enthusiasm for knowledge would give the working 
classes something which no trade depression could 
take away. But how much study would tins require ? 
With the rapid advance of knowledge in all subjects, 
the problem of education becomes more and more 
complex for everybody, but especially for those who, 
under our present social system, are obliged to 
devote most of their time to forms of labour which 
are remunerative only in a physical sense. Prof, 
Burnet, in his recent Romanes lecture, warned us that 
specialism, pushed to its logical conclusion, would 
land us in a society where no one knew anything 
that any one else knew. There is 1^^ danger that 
working men may look with indifference on the 
Mount Everest of science. It is fair to say, however, 
that the higher education of the wording classes, as 
directed and inspired by the Workers’ Educational 
Association, has shown a disposition to encourage the 
thorough and humane study of a* relatively sm^ll 
field in a spirit which gives to the student not only 
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knowledge of facts but wisdom to understand and I There is much to be said for thb view that specialisa^ 


interpret : 

“ Knowledge is proud that he has learned so much ; 

Wisdom is humble that he knows no more.” 

If, as wc hope, there is no confusion of ideals in 
regard to the higher education of the working classes, 
questions of method and machinery should not 
present insuperable difficulties. The needs of the 
adolescent are, in many respects, distinct from those 
of the adult. Representatives of the Labour Party 
have often contended that there is at present in the 
'^outh of the working classes a great ‘‘stream of 
talent ” which is allowed to run to waste. This 
contention has never been fully proved ; but if it is 
true, the blame must rest with the Board of Education 
and the local education authorities for neglecting 
their statutory duties. As to the adult, the tutorial 
class and summer course are methods which have 
stood the test and yielded good results. The Master 
of Balliol, in a paper read at the conference, said that 
the summer school required to be better organised 
and more developed. Sixteen years’ exi^erience had 
shown what potentialities were in that direction. 

■ Another possibility was the organisation of one-year 
courses of intensive study in universities for selected 
extra-mural students so that adult education might 
breed its own teachers. Finally, he suggested, there 
was a need to develop the system of resident tutors 
in districts — “ decentralised university work.” 

So much on the question of what the universities 
can do for Labour. There remains the converse 
question — what the Labour Party can do for the 
universities ? — a question which has assumed greater 
importance since the Labour Party became His 
Majesty’s Opposition. It is gratifying that the Labour 
Party, alone of the great political parties, has made 
the question of university education the subject of 
formal investigation and study. Their memorandum 
of evidence submitted to the Royal Commission on 
Oxford and Cambridge Universities, and recently 
published in the Appendices to the Report, gives 
proof of an earnest desire to make our ancient uni- 
versities more efficient in a national sense. The 
memorandum is unsigned, and it is therefore difficult 
to determine its final authority. It speaks throughout, 
somewhat oracularly at times, in the name of the 
Party. Occasionally, however, the views expressed 
appear to have a personal character. For example, 
can it be supposed that the average member of the 
Labour Party, whether a horny-handed son of toil 
or one of the so-called “ intellectuals,” feels with any 
intensity of coir/iction that ** the old Pass course 
both at Oxford and Cambridge should be abolished ” ? 
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tion has been carried too far In university education 
and that, for teachers particularly, a broader course 
of study than is at present offered by the Honours 
schools is to be preferred. In the United States, 
the first degree is granted on a general course of training, 
specialisation being postponed to a later age. Proposals 
to introduce “ honours ” degrees on the English pattern 
have been vigorously resisted in America on the ground 
that it is undemocratic to label some citizens as 
intellectually superior to others. Should not these 
questions of curricula be .settled by educational ex- 
perts rather than by work-a-day politicians ? 

The control of the universities which receive financial 
aid from the Slate is on a different footing. The 
memorandum states that “the Labour Party does 
not wish to deprive the universities of their independ- 
ence ; on the contrary, it would encourage their 
initiative within the national educational system ” ; 
but it goes on to assert that “something of the nature 
of continuous administrative control by the State 
must be undertaken.” Thus arc our universities to 
be placed on the slippery slope which leads to intel- 
lectual regimentation. Question.s of new developments 
in literary and scientific research in universities will 
have to be submitted to Government officials as are, 
under present arrangements, questions of supplies for 
elementary schools. 

No doubt co-operation and co-ordination could be 
carried further in university education, and the Govern- 
ment might stimulate the self-activity of the universities 
in these matters. But the doctrine of continuous 
administrative control is fraught with danger. Mr, 
Wood, the president of the Board of Education, 
speaking at the conference, admitted this. “In my 
judgment,” he said, “ if the universities are to fulfil 
their functions and duties, it is vital that they 
should retain the fullest measure of liberty possible. 
There is at present no disposition to challenge that 
principle. So long as the universities can justify the 
work that they are doing, so long, I think. Parliament 
will be prepared to trust the universities to do it.” 

Psycho-analysis. 

(1) Conditions of Nervous Anxiety and their TreatntenU 
By W. Stekel. Authorised translation by Rosalie 
Gabler. Pp. xii+435. (London : Kegan Paul and 
Co., Ltd. ; New York ; Dodd, Mead and Co., X933.) 
25^. net. 

(2) Some Applications of Psycho-Analym, By Dr. 
Oskar Pfister. Authorised English* version. Pp." 
352. (London : G. Allen axid Unwin, Ltd., 1923.)* 
i6f. net. 
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(3) Typ 4 s : or the Psychology of InitoHm- 
Hqn. By Dr, C. G. Jung, Translated by H. Godwin 
Baynes. (International Library of Psychology, 
Philosophy, and Scientific Method.) Pp. xxii+6s4. 
(London : Kegan Paul and Co., Ltd. ; New York r 
Harcourt, Brace and Co. Inc., 1923.) 25^. net. 

(4) Psychology and Politics^ a^td other Essays. By 
Dr. W. H. R. Rivers. (International Library of 
Psychology, Philosophy, and Scientific Method.) 
Pp. vii+i8i. (London: Kegan Paul and Co., 
Ltd. ; New York : Harcourt, Brace and Co. Inc., 
1923.) 12s. 6 d. net. 

(5) Conflict and Dream. By Dr. W. H. R. Rivers. 
(International Library of Psychology, Philosophy, 
and Scientific Method.) Pp. xi + 195. (London: 
Kegan Paul and Co., Ltd. ; New York : Harcourt, 
Brace and Co. Inc., 1923.) I2J. 6i. net. 

(6) Problems in Dynamic Psychology: a Critique of 
Psycho-analysis and Suggested Formulations. By 
Dr. John T. MacCurdy. Pp. xv + 383. (Cam- 
bridge : At the University Press ; New York : The 
Macmillan Co., 1923.) 125. (id. net. 

(i) '^X^HE physician who makes acquaintance with 
X psycho-analysis in this, the first of Dr. 
Stekel’s clinical works to be translated, will assuredly 
experience some kind of emotional reaction. The 
author takes for granted that therapeutic aims should 
not be hindered by reticence or taboo, but although 
medical men have accepted that principle in regard to 
the anatomy and physiology of sex, yet its application 
to the psychological factors is, in the form presented by 
Dr. Sti'kel, .so thoroughgoing as to aiousc certain 
opposition. Tlie reader may capitulate in face of the 
mass of clinical evidence, or find in the frequent and 
facile dogmatism of the author a reason for rejecting 
whatever appears strange or new. The statement, for 
example, that “ the sex impulse may be directly 
identified with the instinct of self-preservation ” 
(page 3) is presented with no evidence or explanation, 
and we are left to guess whether it is a tenet of psycho- 
analytical orthodoxy or one of Dr. StekePs own bright 
thoughts. 

The many blemishes of this nature are unfortunate, 
for the book fills a gap in medical literature by its 
detailed accounts of the bodily symptoms of the 
anxiety states, symptoms which are commonly treated 
from the physical point of view with a total neglect of 
the underlying mental condition. Heart and stomach 
neuroses, asthmatic attacks, even the anxiety attack 
itself, rarely mipet correct recognition, and Dr. Stekel 
gives clinical ’examples of all these with the mental 
factors fully analysed; a host of other disorders— 
phobias, professional neuroses, stammering, and the 
^NO* 2803, VOL. 1 1 2] 


ike— are adequately illustrated. The psychical treat- 
ment of epilepsy is approached vrith commendable 
caution, but the enthusiasm and confidence with which 
the author handles the therapeutics of melancholia are 
not shared by his analytical colleagues. 

The book is a blend of useful information with rash 
dogma. The translation shows many literal errors and 
should have been revised by some one acquainted with 
medical terminology. 

(2) Dr. Pfister %:ombines the functions of pastor, 
pedagogue, and psycho-analyst, and his writings are 
regarded by psycho-analysts as serious contributions to 
their subject. In his opening essay he tilts at orthodox 
psychology, which certainly has failed to render to 
medicine or education the service that psycho-analysis 
offers, but in Great Britain at least the psychology 
of the schools ” no longer refuses to admit, however 
grudgingly, the importance of Freudian fundamentals. 
Pfister quotes from Stern the advice to differentiate 
between the actually perceived external fact and the 
interpretation attached to it. Psycho-analysts some- 
times offend against this self-evident maxim in one 
direction, and their critics, on the other hand, often 
insist upon treating observations as if they were inter- 
pretative artefacts ; it is notable that Pfister makes 
clear in his analyses what are the patient’s associations 
— ^the perceived facts — and what are the interpretations. 

Pfister’s analysis of an artist and his art serves the 
double purfmse of illustrating technique and studying 
the psychological processes of artistic inspiration, 
which is the manifestation of repressed desires and 
comes into line with neurotic symptoms and dreams, 
except that an ingenious whole is created. The latent 
significance of a picture is for the artist, the manifest is 
for others, but may not the success of an artistic pro- 
duction depend upon an unconscious appreciation, on 
the part of beholders, of the latent significance ? In 
the chapter on “Psycho-analysis and Philosophy” 
Pfister acclaims Freud as the first great positivist 
among psychologists, but makes a plea for metaphysics 
as a stage towards the highest plane of knowledge. Of 
more immediate interest is the relation of analysis to 
ethics, for, as the author points out, the most powerful 
argument of Freud’s opponents is that his procedure 
is immoral. Ethics, he says, is an empirical science 
standing in need of purely objective and sober criticism 
(p. 299), and ” all ethics which ascribe*to experience an 
influence upon its standards (and another kind of 
ethics is scarcely conceivable nowadays) may derive 
the most important doctrines from th«e discoveries ” 
(P- ' 95 )- 

Educationally, psycho-analysis aids more in the 
removal of inhibitions than in tht prescription «of 
methods, and the chapter on “ Child Life ” is the most 
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useful in the book ; it gives accounts of actual case# 
which show that the analytic method of approach is 
the most hopeful one for the understanding and treat- 
ment of the neurotic ” child. 

There is a want of correlation between the different 
essays, and it is doubtful whether a reader new to the 
subject would find it made sufficiently clear : yet the 
book is useful to place in the hands of people who see 
only evil in psycho-analysis. 

(3) It is not realised that Freud ^nd Jung, starting 
with a general agreement upon observed material, have 
so far diverged that Dr. Ma(^('urdy expresses the usual 
Freudian view when he writes “ No attempt has been 
made to consider the theories of Jung because, quite 
frankly, I cannot understand them ” (p. xiii of “ Pro- 
blems in Dynamic Psychology "). Yet, although Jung 
admits that his earlier book (“ Psychology of the 
Unconscious ”) so aggravated the difficulty that “ many 
otherwise able minds became utterly confounded ” 
(p. 626), this book concerns practical psychology in a 
sphere where Freud offers little help. Psychological 
types have always been recognised : William James 
defined the tough-minded and the tender-minded, or 
the rationalist and the empiricist, and found the 
history of philosophy to be mainly that of a clash of 
temperament. Furneaux Jordan (whose work with 
Herbert Page on “ Railway Spine ” is a neglected but 
important chapter in psychological medicine) is credited 
by Jung as being the first to give a relatively appro- 
priate characterisation of emotional types. Jung him- 
self has already developed the ideas of introversion and 
extraversion as character types, and in actual life the 
want of rapport between these types is a matter of 
daily observation. He notes “ the normal bias of the 
extraverted attitude against the nature of the intro- 
vert ” (p. 472). A recent novel attained success with 
its picture of the dis-harmony between the introverted 
Mark Sabre and his extraverted wife, and whoever 
ventured to criticise the hero inevitably revealed, by 
the nature of his criticism, the nature of his own type. 

Jung now carries his analyses of types to a finer 
degree of differentiation, according as they are marked 
by excess of feeling, thinking, sensation, or intuition. 
His description is often practical and understandable ; 
the extraverted intuitive type, for example, to which 
commonly belong merchants, contractors, specula- 
tors, agents, politicians, etc., is to be recognised in 
actual life, and, though he makes no mention of the 
application, a knowledge of the different types in 
children should* be a useful part of the pedagogic art. 
But his discussion of the type problem contains a good 
deal of what will appear to many readers as mysticism. 
H's conclusion fa that each type views psychic pro- 
cesses in a manner peculiar to that type ; that every 
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theory of the psychic processes is in its turn a psychic 
process ; hence every individual supposes that there is 
only one interpretation of the psychic process, namely 
that which agrees with his type. “The scientific 
theorist is confronted with the disagreeable dilemma of 
either allowing mutually contradictory theories of the 
same process to exist side by side, or of making an 
attempt that is doomed from the onset to found a sect 
which claims for itself the only correct method and the 
only true theory “ (p. 627). Whether one rests content 
with this conclusion is a matter of one's own psycho- 
logical type. 

(4) Dr. Rivers’s mode of thought was so remote from 
the rationalisations of politics that it was not easy to 
imagine him in the political world ; his candidature 
was only possible in the comparative, calm of a uni- 
versity constituency, and these essays, as Prof. Elliot 
Smith says in his prefatory note, were a most remark- 
able form of appeal to parliamentary electors. It 
seems likely that as electoral propaganda they would 
have met with only moderate success ; a serious study 
of “ red-tape ” as “ an attitude which must be under- 
stood if we are to correct the e^'ils now associated with 
government control,” for example, lacks the emotional 
appeal of vituperation, and even in an educated con- 
stituency the belief in the intellectual power of political 
ideas is so strong that lew voters would be attracted 
by the view that “ no great movement is likely to 
succeed except under the leadership of one who is able 
to inspire a degree of c'onfidence comparable with that 
which actuates the instinctive attitude of the animal 
herd towards its leader.” In fact. Dr. Rivers’s demon- 
stration of the strength of the instinctive and unwitting 
motives in political and social life indicates the tactical 
weakness of his own unemotional and logical present- 
ations. Nevertheless, those who turn away from the 
catch-words and pseudo-intellectualism of politics will 
find pleasure in these essays while regretting that the 
voice was that of one crying in the wilderness. Dr. 
C. S. Myers writes an appreciation of the work of the 
late Dr. Rivers, which expresses the feehngs of all who 
knew him. 

(5) In the opening lines of his preface Prof. Elliot 
Smith tells us that “ The aim of this book is to give a 
sane interpretation of the significance of dreams . . 
and the implied criticism of other interpretations does 
not prepare us for the absence of emotion or prejudice 
that marks this posthumous work of Dr. Rivers. 
Accepting the truth of the main lines of the Freudian 
position, Dr. Rivers examined liis own dreams by 
encouraging a half-sleeping state in which the thoughts 
came which furnished the explanation of the dream. 
Working also with the dreams of patients, he tenta- 
tively propounded certain views as alternatives to 
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tMis ascendancy. English psychiatrists will perhaps 


hose of Trend. Instead of a wish-fulfilment he 
egaijled the aim of the dream as an attempt at the 
olution of a problem, generally associated with a 
lurrent difficulty, while he ascribes the form of the 
Iream to a regression to modes of activity character- 
stic of early life instead of to the influence of early 
lesires. These differences are not of vital import ; in 
act, on page 98 reference is made to dreams and their 
inalyses recorded by Freud himself, in which Dr. 
Eiivers found a striking similarity with respect to the 
•ecency of the conflicts they reveal, and he suggested 
hat the dreams of a patient under analysis may be 
nfluenced by the attention of the dreamer being led 
back to the experience of early life. 

Dr. Rivers doubted the scientific value of free associ- 
ition as a means of leading back to the source of the 
dream, though there may be clinical value in the 
material thus obtained. Iffistcr, in the book reviewed 
ibove, admits this doubt when he writes (p. 38) : “ We 
do not by any means believe that every association . . . 
shows the paths by which the image under investigation 
was produced.” Freud’s conception of the ‘^censor” 
is rejected in favour of the supposition that as sleep 
becomes deeper the dream takes on a more infantile 
mode of mental activity and hence is more disguised 
and more readily forgotten. In regard to the univer- 
sality of symbolism Dr. Rivers was in more serious 
discord with psycho-analysts. By ‘^universality” he 
did not mean the invariabilit)' of the symbolic meanings, 
for the existence of such invariability is not claimed ; 
it is claimed, however, that certain symboli.sms are 
innate and universal to all mankind, and this claim 
Dr. Rivers denied on ethnological grounds. 

This book, with that of Dr. MacCurdy, should be 
welcomed by psycho-analysts. The vigour of the 
heresy hunt is now abating, but, more than from the 
intimidatory effect of the hunt, psycho-analysis has 
suffered from the absence of scientific criticism. The 
death of Dr. Rivers has meant the loss of one of its few 
understanding critics. 

(6) Dr. MacCurdy assumes that his readers know and 
accept the observations of psycho-analysts, which he 
confirms from his studies of the psychoses, but when 
he examines Freud’s theoretical principles he finds 
them, to his surprise, not internally consistent. lie 
meets difficulty in Freud’s conception of the ego and 
its relation to the libido and finds untenable the idea of 
the object libido being transformed into ego libido, 
while he rejects as arbitrary and unconfirmed Freud’s 
pathology of dementia precox as a withdrawal of the 
libido from the outer world with a transformation into 
ego libidow He is content to regard the disease as 
marked by a central theme, often of a crude CEdipus 
order, and the problem is how such a theme can gain 
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be surprised at the entire neglect of the pathological 
findings in this disorder, but the physiological and 
psychological points of view seem to be mutually 
exclusive. 

It is characteristic of Dr. MacCurdy’s position that 
he criticises Freud’s theories from a point of view that 
demands attention from Freudian orthodoxy, which has 
been compelled to ignore the criticism of those who 
without investigation dismiss the findings of analysis as 
absurd and void of psychic reality. In the case of the 
w'ar neuroses, to quote a simple example, the use of an 
easy technique demonstrated the existence of buried 
memories that expressed themselves in the bizarre 
sjTnptoms of shell-shock, but discussion was impos- 
sible with objectors who refused to acquire the technique 
necessary to confirm or confute the observations. 
Similarly the significance of the birth-phantasy — a 
common-place finding of analysis — ^has not hitherto 
been .subjected to useful criticism. But Dr. MacCurdy 
rejects as a wild speculation the idea that unpleasant 
feelings at birth have become the prototype of anxiety 
and are repeated in states of anxiety (it is curious that 
the .same hypothesis was propounded by Erasmus 
Darwin in “ Zoonomia ”) ; he agrees that mythology, 
delusions, and dreams are replete with examples of 
birth experience, but points out that the unconscious 
ideas of painful birth may originate in later life and 
have psychic reality without being memories at all. 
He agrees, too, that each analyst finds what he is 
looking for, but declares this a matter not of suggestion 
but of selection, and believes that even with this partial 
selection cure results as soon as sufficient unconscious 
energy is deflected from symptoms to constructive 
activities. A chapter is given to an appreciative but 
critical examination of the theories of Dr. Rivers. 

This important book is constructive as well as critical, 
and ends with a consideration of the co-operation and 
conflict of instincts and the statAients — in which 
psycho-analysis takes the offensive — ^that “ Ego and 
sex instincts, when in the ascendant, lead to the 
destruction or ineffectiveness of the individual,” but 
“ The world of men suffers and has suffered more from 
. . . insensate devotion to the herd than from all crime, 
insanity, or nervousness.” Millais Culpin. 

Chinese Potters and Porcelain. 

The Wares of the Ming Dynasty, By R. L. Hobson. 
Pp. xvi + 240-1-59 plates. (London :«Benn Bros., 
Ltd., 1923.) 845. net. 

T his admirable account of the arts and crafts of 
the Chinese potters and porcelaiff-makers during 
those spacious days of its history when the Celestial 
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as the fact that the painted designs were mostly 


Emperors held sway over the larger part of eastefh 
and central Asia is w^hy of its great subject ; and 
one could not award it higher praise. The position of 
Chinese porcelain is so commanding in tho history of 
man’s art and craftsmanship, and its example and 
influence have proved so dominant in Europe, as well 
as in the Far East, that so comprehensive and reasoned 
a survey of its development will prove of signal interest 
to all lovers of fine and noble porcelains ; whether their 
predominant interest is centred in the wares of Asia 
or in those, of later date, that have been made in 
Europe. Only an untiring student and scholar, who has 
charge of a fainous collection such as that in the British 
Museum, and who has worked, there and elsewhere, at 
the subject in all its aspects, could have produced a 
volume of such sterling wwth. All available source^ of 
information have been utilised — the accounts of early 
European travellers are drawn upon equally with the 
Ihtest records of exploration and research — so that 
we are here presented with as trustworthy an exposition 
of the subject as wc arc likely to obtain, and one which 
might well seivc as a model for later workers in 
similar fields. 

It is refreshing and gratifying to find such an authority 
as Mr. Hobson dealing so outspokenly with some of 
the common misconceptions cherished by many 
dealers and collectcjrs. “ Misconceptions about Ming 
are so many, and the word has been so frequently 
abused, that it will he well to devote a little destructive 
criticism to the things which are not Ming, but too 
often masquerade as such. . . . Ming is not a home 
for stray pots, in which every mongrel piece, wliich 
has no fixed attribution, can find a refuge. . . . Not 
long ago all glazed pottery figures were called Ming 
as a matter of course. No self-respecting merchant 
would have thought of stocking anything later in that 
line of goods, \ . . etc.” These are but two examples 
of many that nught be cited where Mr. Hobson, as 
befits his position, has performed a real service to 
students and collectors alike ) but many such illumin- 
ating dicta occur throughout the work, and it is encour- 
aging to find valuable advice and information conveyed 
in such an authoritative and unhesitating a fashion. 

Two special chapters are devoted to a consideration 
of Ming technical methods, and they have been com- 
piled in such a way as to provide a sound and trustworthy 
foundation on which the collector may base Itis own 
knowledge. In addition to a clear and succinct account 
of the raw materials used in the body and glazes 
and the regions whence they were obtained, there --is 
a description of how the more important varieties of 



the individuality of the decorators ” is explained, as 


based on well-known paintings and on such standard 
patterns as those used in silk-brocades.^ These had 
been filtered through the hands of the Palace artists, 
whose designs were sent to Ching-t€ Ch8n to be copied 
on the ware by the porcelain decorators. 

As an example of concise statement it would be 
difficult to surpass Mr. Hobson’s account of the method 
by which gold was applied to the Ming porcelains. 
“ Gilding was used from the earliest reigns of the Ming. 
It was the last operation in the manufacture and always 
required a separate firing at a low temperature. Thus 
one of the red bowls described will be fired first in the 
full heat to take the body and glaze and develop the 
underglaze blue inside the bowl, then it would have 
the outside covered with red enamel which had to be 
fixed in the muffle stove ; and finally the gilt floral 
pattern would be painted over this red and fixed by 
another visit to the muffle. In several cases the gilding 
on these red bowls is applied in the form of gold leaf, 
while in otliers it was evidently painted on with a 
brush.” 

Space will not permit me to dwell further on the 
merits of the work, but attention must he directed to 
the excellence of the numerous illustrations and the 
selective skill witli which objects have been chosen 
to cover, adequately, such an extensive field. The 
coloured plates arc of remarkable excellence ; the 
subtlety of the (!hia Ching bowl decorated with enamel 
colours (plate 7) being as perfectly suggested as is 
the precision of the design of an earlier type, in & 
more conventional style, which appears as the frontis- 
piece. The half-tone plates are equally successful, and 
as the objects chosen are often of extreme beauty, they 
undoubtedly add to the value and distinction of the 
book. William Burton. 


Maps and Survey. 

Maps and Survey. By Arthur R. Hinks. Second 
edition. Pp. xvi -1-258-^26 plates. (Cambridge: 
At the University Press, 1923.) 12s. (id. net. 

T his new and enlarged edition of Mr. Hinks’s 
book is heartily to be welcomed, for it forms an 
admirable introduction to' the whole subject of map- 
making, both in the field and in the office. Indeed, in 
some respects, it is more than an introduction, for such 
chapters as “ Maps and Survey in War ” and “ New 
Methods of Survey” can be read with advantage 
even by those experienced in the construction of maps. 
An excellent feature of the book is its wide outlook ; 
thus examples are given of methods of work and of 
instruments used, in the United States, in France, in 
India, and in the British Protectorates and Colonics, 
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as well as those employed by the Ordnance Survejf'and 
in British military practice at home. v 

In his preface to the second edition the author 
states that it should be considered as transitional from 
tlie pre-AVar subject which he taught in the geography 
school at Cambridge ** to the considerably developed 
and altered maps and survey " which have come within 
his experience at the Royal Geographical Society. It 
is a fact that not only has the subject altered con- 
siderably in recent years under normal conditions, but 
also tlie War has brought forcibly to the attention of 
surveyors the great value, in suitable circumstances, 
of air-photo-surveying and of photographic methods 
generally ; while in peace-time exploration the use 
of wireless time signals for the determination of longi- 
tude has removed the traveller’s greatest technical 
difficulty. 

An interesting addition is entitled “A further 
Chapter on Maps ” ; it deals with some of the many 
prolilems whicJi are now before the cartographer, such 
as flying maps, the international air map, the spelling 
of place names, and styles of lettering. As an example 
of the difficulty of meeting the airman’s requirements 
it is pointed out tliat, on the international air map, 
the sign for Brest must indicate aerodrome, sea-plane 
station, wireless, radio-goniometer, wireless telephone, 
meteorological station, aerial light and aerial ground- 
sign : a striking example of the difficulty of selecting 
conventional signs. While dealing with the subject 
of (onventional signs it may be mentioned that the 
Ministry of Transport and the Ordnance Survey are 
now publishing a new set of half-inch maps of Great 
Britain, giving the new road classification and the road 
numbers approved by that Ministry. The issue of 
this series of maps has taken place since the book under 
review was published. The chapter ends with an 
analysis of more than thirty new types of maps, 
mostly published since the first edition of this book 
was printed. 

The account of maps and survey in war is excellent, 
and is chiefly based on the experience of the British 
Army on the Western Front. Some of our cartographic 
difficulties were caused by using a grid marked in 
squares of a thousand yards’ side printed over maps, 
with dimensions derived from the Belgian Survey, which 
were a definite number of kilometres in length and 
depth. Then as regards the projection, both P rench 
and Belgian peace-time maps were plotted on Bonne's 
projection, which gives equivalence of areas but is 
not well suited for military use. Both English and 
French survey staffs came to the conclusion that it was 
desirable to adopt a form of orthomorphic projection, 
and the French in 1917 introduced a close approxima- 
tion to Lambert’s conical orthomorphic projection. 
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^Arrangements had been made ior the British to follow 
suit, when the War came t(^an end. Of epurse the 
quality of orthomorphism only strictly holds locally, but 
for some spiles it is sensibly exact. These questions of 
the grid and projection have their importance, but it 
would be wrong to overestimate it. Generally speak- 
ingi the British maps on the Western Front were 
excellent, and compared most favourably with those 
of the enemy ; aijjd it was undoubtedly right to start 
with the Belgian projection and size of sheet — in no 
other way could the maps have been produced in time 
to be of use in the early days of trench warfare. 

The l)ook ends with an account of photo-stereoscopic 
survey, including a description of the stereo-autograph 
of von Orel — of the Military Geographical Institute 
of Vienna — another instance of the debt which the 
arts of surveying and cartography owe to the armies. 
This stereoscopic method has a future before it, but 
at present the price of a von Orel machine is high, 
and it is to be hoped that some less costly and less 
elaborate piece of apparatus may be devised which 
will be equally efficient. As the author remarks, how- 
ever, the method is not easily applied to flat country 
without commanding points of view, and is not suitable 
for very small scales. 

It will be seen that Mr. Hinks’s book is in effect an 
excellent account of the present state of surveying and 
cartography, and all interested in these subjects will 
find the book well worth perusal and study. 

C. F. C. 


The Drapers’ Company and 
Statistical Research. 

Department of Applied Statistics, University of London, 
University College. Drapers' Company Research 
Memoirs. Studies in National Deterioration. IV. : 
On the Relationship of Health to the Psychical and 
Physical Characters in School Children. By Prof. Karl 
Pearson. Pp. 77. (London ; Cambridge University 
Press, 1923.) 15^. 

I N this most recent of the Drapers’ Company Research 
Memoirs Prof. Karl Pearson discusses the relation- 
ship of health to the psychical and physical characters 
of school children, on the basis of information supplied 
by selected schoolmasters and schoolgiistresses, some 
years ago, in respect of more than 2000 boys and 2000 
girls in schools for the professional classes. Theinforma- 
tion represents, as it were, the collective^onsidered and 
recorded judgment of the masters and mistresses who 
contributed, and previous examinations of the data have 
afforded evidence of trustworthiness* Prof. Pearsqp 
finds that the statistics show little relationship between 
health and the characters considered : the healthy 
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child is rather more intelligent, vivacious, and self^ 
assertive and considerably more athletic than the 
less healthy, but the physical characters (head measure- 
ments, hair, eye colour, etc.) show no relation-on which 
stress could be laid. In the course of the work the 
author sums up in general terms what the statistics 
show to be the athletic and the popular child. The 
latter is intelligent, conscientious, athletic, healthy and 
good-natured or quick-tempered rather than sullen : 
self-assertive children are a little less popular than the 
shy. Red-haired boys and wavy-haired girls enjoy 
a large share of popularity but in other respects appear- 
ance seems unimportant. The athletic child may be 
summed up as a “ healthy, reasonably intelligent, and 
fairly conscientious, if somewhat self-assertive and 
undoubtedly noisy child who is quick-tempered, but 
not sullen ... in several respects l^etter, in none 
worse, than the average child.” 

No one will, in all probability, cavil at these results, 
but Prof. Pearson lieforc reaching them had to examine 
the effect of age on the various characters, and in thi.s 
part of his work he comes to conclusions which, he 
seems to think, will find less ready acceptance. These 
conclusions are tfiat general intelligence and a variety 
of psychical characters seem to be unchanged through- 
out school life, that general health changes exceedingly 
little during the same period and the .statistics do 
not support the “ widely-spread opinion that Health 
is a governing factor of temperament.” Our surprise 
is not so much at the results as at the expectation of 
disagreement. As general intelligence is described as 
a measure of capacity and not of acquired knowledge, 
the teacher’s work is, in a sense, eliminated from the 
calculation, and surely any masters or mistresses may 
feel satisfied if school influence teaches control of temper 
although it cannot make the quick-tempered child 
into an even-tempered one. The author’s analogy 
is to the point : you will need to harden, temper, 
and grind your chisel if it is to become efficient for 
its task, hut no amount of treatment will ^permanently 
convert bad steel into good steel. With regard to 
the conclusion that general health changes little with 
age, this might have been anticipated, because rates 
of mortality and sickness increase but little with the 
age during the years of school life, and the “widely- 
spread opinion ” to which reference is made by Prof. 
Pearson is perhaps the outcome of a kindly wish to 
make excuses for the temperamental shortcomings of 
an unhealthy person. But, after all, the only practical 
way of reaching conclusions on such matters is by 
collecting evidence from samples of the population 
as Prof. Pearson has done, and the conclusions so 
rWhed are preferable to those general impressions 
on which people form their opinions regardless of the 


fact^that few of us take account of all the cases that 
pass before us, but are tempted to rely on the relatively 
small part of the experience, which by its rarity rather 
than its frequency creates an impression. 

The Memoir was prepared as a lecture, and while 
giving a careful discussion of the statistical problems, 
etc., it contains remarks intended to makfe it attractive 
to a l^tener : these lighter touches make it easier, 
but no less pleasant reading than some of the more 
severely mathem'atical work that has been published 
in the same series. 

This brings us to another aspect of the Memoir to 
which we may direct attention. It is the latest of 
a very large number of productions that bear the name 
of the Drapers’ Company. For twenty years or so, 
papers have been written and issued from Univer- 
sity College with the help of this Company. The 
Memoirs include much original work on the theor>’ 
of statistics \ the three volumes on albinism with 
which Neltleship and Usher were largely concerned — 
a storehouse of information™ monographs on anthro- 
pometric subjects, many technical papers, studies 
in fertility and disease, and, in some respects as 
important as any of these, the tracts for computers 
and the volume of tables for statisticians. It would 
have been a great output for the period for any depart- 
ment — even if its other activities were ignored — but 
it would have been an impossibility if there had been 
no financial help available. The Drapers’ Company 
has helped science in other ways, and it must be 
gratifying to such generous givers to see the help 
used to so good a purpose, and to know, as surely the 
Company must, that its gift is appreciated, for the 
help it affords to scientific research, 'Tby many people 
besides those connected with the Department or the 
College to which the grant is actually made. 


Our Bookshelf. 

Hutchinson's Splendour of the Heavens: a Popular 
Authoritative Astronomy. Edited by T. E. R. Phillips. 
(In about 24 Fortnightly Parts.) Part i.' Pp. 48. 
Part 2. Pp. 49-88. Part 3. Pp. 89-128. (London: 
Hutchinson and Co., 1923.) is. ^d. net .each part. 

The name of the editor of this serial, the secretary of 
the Royal Astronomical Society, is a sufficient guarantee 
of the excellence of the work. As collaborators he has 
gathered together a band of observing members of 
the Society, each an expert in one or other of the 
subjects which will constitute the wosk. The salient 
feature of the parts which have appeared is the 
beauty of the plates and of the illustrations which 
are scattered so lavishly over their pages. Sources 
both ancient arid modem Imve contributed a veritable 
picture gallery of the science. This will ^appeal to 
iMrth young and dd, to' the student, and not less to 
the adept. 
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The descriptive matter too is not unworthy o| the, 
pictures. The writing is popular in the best sense of 
thtf term, simple, but yet exact in the exposition of 
the fundamental laws and the progress of observation 
of the physical facts of the science. The explanations 
are rendered more intelligible by apposite and original 
diagrams. After a general and historical introduction 
by the editor, Dr. Steavenson treats of the “ Story of 
i Light and Man’s Control of It,” with illustrations of 
telescopes from that of Galileo to the giant loo-incli 
reflector at Mount Wilson, Spectroscopy is adequately 
explained, and the chapter concludes with an account 
of the astronomical applications of the interferometer. 
Of Chapter II. “ The Solar System,” it is enough to 
say that it is in the very capable hands of Dr. (Tom- 
melin. It is a model of popular scientific style. “ The 
Sun and Sun-spots ” constitute Chapter TIL, written 
too in a fascinating manner by Mrs. Maunder, and 
copiously illustrated by very fine photographs, mainly 
from Greenwich Observatory. Mr. C. P, Butler writes 
on the “ Prominences,” and the stars and nebulse, 
meteors and comets, gravitation and tides are among 
the subjects yet to be discussed. 

The title “ The Splendour of the Heavens ” is well 
chosen, for it is this aspect of the firmament which 
excites wonder and appeals most directly to the mind 
of man. It inevitably leads to tlie recognition of the 
Majesty, the Wisdom, the Beauty of the Creator, and 
is thus an antidote to the naturalism, and to the stark 
materialism which is the bane of much of modern 
science. With unstinted praise we can recommend 
this excellent serial, which promises to be a standard 
work of popular astronomy. A. L. C. 

Guide to the Mollusca exhibited in the Zoological Depart- 
ment, British Museum {Natural History). Pp. 55. 
(r.ondon ; British Museum (Natural History), 1923.) 
ly. 

A NEW" edition of the Guide to the Mollusca in the 
British Museum (Natural History) has been certainly 
long overdue, none having been issued since 1908, 
when other Invertebrata were associated with the 
Mollusca in the descriptive account of the “ Shell and 
Starfish Galleries.” 

Tins new Guide occupies practically the same 
number of pages as did the section of 1908, although 
much of it has been rewritten, and in its “get up ” 
is fully equal to others of its kind for which the Natural 
History Museum is famous. It cannot be exactly 
described as a “ popular guide ” ; the subject does 
not lend itself to that, as the mammals and birds do, 
but it appeals rather to more advanced students of 
the particular subject. The casual visitor desirous 
of more simple explanation can fortunately rely on 
obtaining the information he may require from the 
demonstrations of the Official Guide, who alone prob- 
ably can satisfactorily deal with such. No one who has 
not attempted a similar production knows how difficult 
it is to produce a really satisfactory work of the kind, 
or of the pitf#.lls that beset the compiler, to whose 
.own lapses may be added those introduced by the 
“ familiar ” of the printing press. 

Beyond pointing out that the scientific name of 
the British freshwater pearl mussel has somehow been 
applied to the marine pearl oyster of commerce 
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(Pmetida)^ do not propose to dwell on those errors 
we have preferring to leave that task to 

“ kind friends,” It is a pity, however, that further 
currency has been given to a text-book statement 
that a “ Helix has been known to survive a temperature 
of -120® C.” and even to have strengthened the 
startling statement by substituting “ tolerate ” for 
“ survive.” We suggest a lost decimal point as 
explanation. 

Physikalische Chemte der Zelle and der Gewehe. Von 
Prof. Dr. Hobtr. Fiinfte, ncubeiirheitete Auflage. 
I Hiilfte. Pp. XV + 544. (Leipzig • W. Engclraann, 
1922.) 575 marks. 

The late Prof. Benjamin Moore reviewed this important 
book at length in Nature (November 30, 1911, vol. 88, 
p. 140) upon the appearance of the third edition. The 
general character of the book is unaltered in this the 
fifth edition, and it still remains one of the outstanding 
texts for the use of students of physiology, 

The present edition has evidently been completely 
revised, the most striking modification being the 
division of the book into two main sections ; the first 
dealing with the underlying physico-chemical pheno- 
mena apart from their manifestation in the living 
organism, the second part considering the operation of 
these phenomena in living cells and tissues. The book 
also now appears in two volumes ; this first volume 
includes the six chapters comprising the first section of 
the book, while Chapter Vll., the first chapter of the 
second section, discusses the osmotic properties of cells 
and tissues. The material of this seventh chapter in 
the third edition appeared scattered throughout three 
chapters dealing respectively with osmotic pressure, 
osmotic properties of cells and tissues, and a criticism of 
the lipoid theory. Judging by the present volume, 
the rearrangement of the subject-matter has provided 
a more natural and logical presentation of the subject. 
It is also certainly natural to find that a discussion of 
permeability no longer centres around the lipoid theory 
of the plasma membrane. Throughout the book 
modifications have been made in accordance with the 
trend of modern physiological investigation ; to cite 
one example. Chapter III., upon the quantitative esti- 
mation of hydrogen ions, has been altered to cover the 
modem use of a wide series of indicators in conjunction 
with standard buffer solutions ; it also includes a fuller 
discussion of the regulatory mechanism controlling the 
reaction of the blood. 

English Coastal Evolution. By E. M. Ward. Pp. 
xii + 262-H4 plates. (London: Methuen and Co., 
Ltd., 1922.) 8r. 6<if. net. 

Mr. Ward has chosen a very interesting subject, 
and has treated it systematically and well. In his 
general introduction, he points out ^hat the present 
features of our coasts are built up or carved out on 
a land that has been recently submerged. The 
features of this land are laq?ely due to subaerial 
erosion, but in places they are becomiig modified by 
the deposits caught on sea-worn flats. In other places 
features are becoming again revealed by the removal 
of beach-detritus belonging to an earlier epoch. The 
glacial deposits that extended the land-area as Ae 
ice melted away form here and there protective 
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barriers, but have little stability agais^fctlie ^ttery 
of the waves. The pictures of ('oa»^. " planes of 
marine denudation ” (Ramsay wrote “ plains ” for 
his larger features) are pleasing examples of the many 
excellent photographic illustrations. 

The English and Welsh coasts are dealt with by 
districts, which is a far better method than any 
attempt to distinguish coasts of accumulation from 
those where erosion is now active. The descriptions 
thus apj^eal to readers who know the landscapes, and 
they add much in the way of local geography for 
dwellers near our shores. The descriptions of the 
('hesil Beach and the coves of the Dorset coast may 
be cited as examples of this treatment. Note has been 
taken of the probable derivation of the big stones of 
the ('hesil Beach from flint-gravels formed on lo.st but 
adjacent land. The re-opening of Pagham Harbour 
in the Selsea area by a heavy gale in ii)io provides 
a parallel on a small scale with the flooding of the 
lands west of Dordrecht in 1421. The loss and gain of 
land in East Anglia is illustrated by many details 
and references that show the wide reading of the 
author. 

This readable book forms a sound basis from which 
a historian might proceed to a study of our maritime 
industries, our relations with the continent, and our 
great adventures overseas. G. 4 - J« G. 

The Statesman’s Year Hook : Statistical and Historical 
Annual of the States of the World for the Year igjj. 
Edited by Sir John Scott Keltic and Dr. M, Epstein. 
Sixtieth Annual Publication : Revised after Official 
Returns. Pp. xxxii + 1583. (London: Macmillan 
and Co., Lid., 1923.) 20^. net. 

The sixtieth issue of this well-known work of reference 
shows the same high degree of accuracy for which 
previous issues have been distinguished. The informa- 
tion for every country for which statistics are available 
has been carefully revised, and the same ap]jlies to 
the full lists of works of reference dealing with every 
part of the world. For the first time Turkey appears 
shorn of its old-time possessions, which now figure 
either as independent states or as mandated territories 
of other states. The new conditions in Ireland have 
resulted in two new sections devoted respectively 
to Northern Ireland and the Irish Free State. In de- 
fault of separate figures, certain statistical information 
for Ireland has still to be included under Great Britain 
and Northern Ireland. The term United Kingdom 
would seem to have disappeared. The two coloured 
maps in this issue show respectively Ireland, and 
Palestine with Trans-Jordan. There are the usual 
statistical tables and a section on the League of Nations. 
A voluminous index enhances the v'aJue of this well- 
arranged volume. 

Lands of the Thunderbolt : Sikhim, Chumbi, and Bhutan. 
By the Earl of Ronaldshay. Pp. xvii-t267 + 32 
phites. (London, Bombay and Sydney : Constable 
and Co., Ltdf; 1923.) i6^. net. 

The barest record of the journeys made by Lord 
Ronaldshay from Darjeeling into Sikhim, Chumbi, and 
Bhutan, could scarcely fail to be of interwt. Sikhim 
is probably the most mountainous country in the world, 
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while both Chumbi and Bhutan are little known to 
Europeans. Lord Rorialdshay’s record, however, has 
the added attraction that he is intensely interested in 
the curious lines of thought of the peoples he met. 
These are the result of that combination of Buddhism 
and the animistic beliefs of primitive Tibet which we 
know as Lamaism. In Lamaism, the rationalistic 
philosophy of Buddhism, of which the author gives 
a succinct account, coexists side by side with a belief 
in “ devils,” and the efficacy of the praying wheel, a 
reverence for repetition and an unquestioning faith in 
number, most strikingly manifested in the endless 
reiteration of religious formula: as an effective exercise 
of piety. The result of the incongruous combination 
is strikingly manifested in a weird ceremonial in which 
such observances as the devil dances of the Black Hat 
and the bizarre pantomimic dances of Bhutan play a 
prominent part. I.ord Ronaldshay ’s record of his 
observations is illustrated by a large collection of 
photographs, many of great beauty, taken by himself. 

Food, Healthy and Growth : a Discussion of the Nutrition 
of Children. By Dr. L. Emmett Holt. Pp. xi + 273. 
(New York : The Macmillan Company ; London : 
Macmillan and Co., Ltd., 1922.) ts. (id. net. 

Tins book embodies a .senes of five lectures on certain 
important and interesting topi('s relating to child nutri- 
tion. The objects are to demonstrate the relation of 
nutrition to health and growth, to state the require- 
ments of children during the period of growth, and to 
discuss how these requirements may best be met. 
Considerable attention is paid to the accessory food 
factors. 

The most important chayiter is the last, which deals 
with practical measures. Dr. Holt believes that the 
only way'^ of dealing with healtli jirohlems, including 
that ol errors of nutrition, is by education of children 
in matters of personal hygiene, and he suggests that 
much can be done in schools to make the teaching of 
health interesting andjts practice attractive. 

The book contains rnuch that is useful and interesting 
to the general reader, and its understanding requires 
no previous scientific knowledge of nutritional principles. 

The Chemists’ Year Booky 1923. Edited by Dr. F. W. 
Atack, assisted by L. Whinyates. Vol. I. Pp. 
iv + 422. Vol. 2. Pp. vii + 423-1 107 -f XV. (Man- 
chester : Sherratt and Hughes, 1923.) 2 vols., 
21S. net. 

“The Chemists’ Year Book,” which is the English 
equivalent of the “ Chemiker Kalender,” is now ap- 
proaching the latter in completeness. In the present 
issue there has been some revision, and a new section, 
on “ Leather Analysis,” has been added. It is worth 
considering whether the space taken up by such de- 
scriptions of analytical methods, which would usually 
be sought in special manuals, could not be better used 
in giving further numerical data. Thus, the section 
on thermochemical data, or sections rather, since the 
material is dispersed, cannot compare with the informa- 
tion in the “ Chemiker Kalender.” The price is also 
very high for a book which is to be replaced every 
year. 
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Letters to the Editor. 

\The* Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of refected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications^ 

Effect of Infinitesimal Traces of Chemical 
Substances on Photosynthesis. 

The possibility of ultra-measurable traces of certain 
chemical substances affecting assimilation i.s a matter 
of much importance in pliysiology. The carbon- 
assimilation of water-plants affords an extremely 
sensitive process for the investigation of the subject. 
The usual method of counting the number of bubbles 
of oxygen given out by the plant under light is, how- 
ever, most untrustworthy for quantitative determina- 
tions, since the size and freijuency of the bubbles 
undergo spontaneous variation. Ibis difficulty has 
been completely removed by a new device which 1 
have been able to perfect, by which the evolution of 
equal volumes of oxygen is automatically recorded on a 
revolving drum by an electromagnetic writer ; recoids 
thus obtained enable us to determine the normal rate 
of photosynthesis and its induced variations I have 
also found that there is a definite relation between the 
evolution of oxygen and the formation of carbo- 
hydrate in the leaf. The automatic apparatus 
referred to can be so adjusted that the successive dots 
in the record represent the photosynthetic production 
of amounts of carbohydrate as small as a millionth 
of a gram. It is inqiossiblo m this short comniunica- 
tion to give a detailed account of the apparatus, which 
will be found fully described in mv forthcoming work, 
" The Physiology of Photosynthesis," to be published 
by Messrs. 1 -ongmans. 

My attention was directed to the possible effect of 
trai^i's of chemical substances on carbon assimilation 
bv the extraordinary increase in the jihotosynthctic 
activity after the tiiunderstorm and rain which 
lasted from February lo to I'ebruary 13 of this year. 
The coefficient of photosynthetic acti'uty of the 
aquatic plant, llydrtlla uerltcillala, growing in the 
pond of the Institute, had been carefully determined 
for January and for the first week of February, 
and found to be practically the same in different 
specimens. The coefficient for light, i.e. the ratio of 
increment of activity to the increment of light, w^as 
found to be 13-2 per too lux immediately before 
the thunderstorm (February g) , whereas after the 
tliunderstonn it was found to be ifi g, the activity 
having been thus increased 100 per cent ; later the 
value decreased by stages to 220, as if the beneficial 
effect of the thunderstorm were subsiding to a cer- 
tain extent. There was no variation of temperature, 
which remained constant at 22“ C. 

The rain could not have produced any variation of 
turgor in the plant, which was submerged in water. 
A plausible explanation of the enhanced activity is 
that the electrical discharges during the thunder- 
storm produced oxides of nitrogen which, washed 
down by the rain, added traces of nitric acid to the 
water of the pond in which the plants were growing. 
The quantity thus added would, however, be incon- 
ceivably minute. The correctness of the above 
hypothesis may for the present be left an open 
question. There can, however, be no doubt that 
minute traces of nitric acid exert a potent influ- 
ence on photosynthetic activity, as is shown by the 
results of the following experiments carried out 
under constant light and temperature. At first I 
applied a dilution of one part in ten thousand 

NO. 2803, VOL. 1 1 2] 


whioh 4|baMr^4epre8si^^ of activity. I therefore 
went extreme and prej^red different 

dilutions 6f and 100 parts in 100,000,000,000. 

It is difficult to'^ form any clear conception of ultra- 
measurable quantities from a row of zeros, and I will 
therefore, following the French system of measure- 
ment, designate a thousand millions as a billion. 
Application of a solution of one part of nitric acid in 
100 billions induced no change in photosynthesis, but 
one part in 10 billions produced a marked increase in 
activity of about 100 per cent ; 1 part in 2 billions 
caused a further increase of nearly 200 per cent. This 
was the climax, Jho enhanced activity underwent 
a slight decline at dilutions of one to ten parts in a 
billion, the activity being still greater than the 
normal by 100 per cent. There was an abrupt 
depression of activity at lower dilutions than 1000 
parts in a billion (^Fig. i). The above figures may be 
taken to be typical of the effect of traces of nitric acid ; 
for a dozen different specimens taken at random gave 
very similar results. In subtonic specimens, with 
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BiimSiit. 

Fu. I — Curves showing cRci is of ti.i< es of iiiltic .icnl, of extracts of 
thyroid ghuid, niid ol forni.ildcli>de, on tlie activity of t .trhon assimila* 
tioii liy the cuiu.iiic plant flnOilfa TfttuiUata. 'Die ordinalst 
leorescnt iiuliReil ihingi in photos vnihein .u tiviiy, the iioi ni.il lieing 
t.iKcn as too; the aljsi represent dilution from o.ot to lo'* partt. in 
.1 llltllOll. 

photosynthetic activity at standstill, an addition of 
two parts nitric acid in ten billions caused vigorous 
photosynthetic evolution of oxygen, the renewed 
activity persisting for a very considerable length of 
time. 

I obtained similar increase in carbon -a.ssimilatiqn 
with traces of certain other substances of which I will 
give only two examples. The dotted curve in the 
middle of the figure exhibits the effect of extract of 
thyroid gland. Here the maximum activity was pro- 
duced at a dilution of ten parts in a billion. The 
noticeable fact is that there was no reversal for a 
considerable range ; the increased activity of about 
80 per cent persisted up to the lower dilution of one 
part in a million. 

The effect of traces of formaldehyde, which is a 
highly poisonous agent, is of much theoretical 
interest. A dilution of one part in a billion caused an 
increase of photosynthetic activity by 85 per cent. 
At higher concentrations, formaldehyde produced its 
normal poisonous effect. The action of traces of 
formaldehyde has special significance iiT regard to the 
" first product ” of assimilation. According to 
Baeyer’s theory, formaldehyde is one of the first pro- 
ducts from which carbohydrates are formed by poly- 
merisation. This theory labours unoer the difficuHy 
that formaldehyde is extremely poisonous to plants. 
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The experiments just described, how^yer, show that 
minute traces of formaldehyde axe Jby no means 
poisonous, but actually enhance phot<»ynthetic 
activity in a remarkable degree. The intermediate 
stages of transformation froni formaldehyde to 
carbohydrate are likely to be rapid ; there would 
therefore be no accumulation of formaldehyde to a 
poisonous degree. 

At first sight it is inconceivable that infinitesimal 
traces of certain chemical substances could have such 
a potent influence on life-activity. There is, however, 
no doubt of the reality of the phenomenon. 

, J. C. Bose. 

Bose Institute, Calcutta. 


Molecular and Crystal Symmetry. 

I gather from Messrs. Shearer and Astbury’s 
reply (Nature, June 2, p. 7.10) to my former letter 
to Nature (May 12, p. 632) that my mention of 
a paper by Fedorov has unhappily diverted their 
attention from the main issue. As any attempt to 
disentangle numerous side issues would only take 
up valuable space, 1 propose to confine my remarks 
to the few points connected with recent X-ray 
developments. 

In a,ttempting to show that I was in error in 
suppo.sing that nothing can be said about the 
symmetry of the molecule until the position of every 
atom in it is determined, Shearer and Astbury 
invoke the X-ray evidence of benzoic acid ; but it 
will be found on examination that their proof rests 
on an assumption that if two crystal molecules arc 
symmetrically disposed with regard to a structural 
plane the molecular symmetry is thereby limited. 
My own view is that the molecular symmetry remains 
untouched, and that the actual X-ray results can 
be equally harmonised with any type of molecular 
symmetry, provided the molecules be orientated in 
a general way, i.e. so that no molecular plane or axis 
of symmetry be parallel to any structural plane or 
axis. What is, indeed, wanted is an experimental 
proof that a structural plane beset with molecules, 
individually symmetric^ but facing the plane 
asymmetrically, is distinguishable from a plane 
studded with asymmetric molecules ; but as such 
an experiment is unrealisable, I do not see how the 
symmetry of an individual molecule can be deduced 
without first determining the positions of every 
atom in the structure. Further, I fail to see how 
Messrs. Shearer and Astbury can take a different 
view, for if the molecular symmetry of a complex 
organic compound can be deduced from X-ray 
measurements, what object was there in advancing 
Shearer’s rule ? If it were really feasible, it would 
Jurely be better to solve the intimate structural 
letails of benzoic acid by the jncthod of experiment 
than by a process of speculation. 

The only other subject I need refer to is that of 
tartaric acid. It now appears that my previous 
jonjecture, that Astbury’s crystal molecule is axially 
jyrametrical, was erroneous, and that this substance 
s really in formal agreement with Shearer's rule. 

[ may, however, point out that I was formerly 
jarticularly adverse to drawing any definite con- 
flusion from ^uch a complicated structure, a position 
which I see no reason to modify. In this connexion 
t is pertin^t to add that evidence from simple 
^impounds is already coming in. Dickinson's recent 
nvestigation of tin tetraiodide reveals 8 chemical 
nolecules, each of a symmetry number 6, to the 
init of structure ; and as the symmetry number is 
generally held ro be 24 (and not 48) the rule is corre- 
ipondingly infringed. 


In conclusion, it may be uaeful to add a word of 
explanation on the part played by Shearer’s rule in 
X-ray investigations of organic compoundst In the 
typical case of benroic acid classical methods of 
crystallography allow of the determination of the 
symmetry ana also of the relative edge-lengths of 
the unit of structure. Building on this foundation 
the X-ray method goes further by determining the 
mass associated with this unit» its absolute dimensions 
and therefore volume, and, somewhat approximately, 
the relative positions of the centres of gravity of its 
constituent molecules. This represents a great 
advance to the crystallographer, but scarcely so to 
the chemist unless such molecular centres can be 
expanded into bodies of definite shape and atomic 
configuration. Now as volume determines neither 
external shape nor internal structure the problem is 
obviously one of great complexity, and X-ray results 
cannot usefully be applied to its solution on account 
of the enormous number of variables concerned in 
crystals of low symmetry and complex chemical 
composition ; consequently, more general but less 
direct aids have to be relied on. 

One method of bridging the gap is to adopt the 
hypothesis that atomic radii are approximately 
constant in crystals, whereby a radius determined 
from an element or simple inorganic compound can 
be carried over to a complicated organic compound. 
By such means spheres of appropriate sizes can be 
packed together m a tentative way so as to fill 
variously shaped cells of the correct volume, but 
there is obviously still much scope for varieties of 
arrangement and some further limiting principle is 
needed. That actually favoured at the present 
moment is Shearer's rule that a crystal makes the 
utmost use of the symmetry of its c omponent 
molecules, or, alternatively stated, that the molecular 
symmetry is deducible as being the crystal symmetry 
divided by the number of molecules involved in 
the unit of structure. Since such a rule generally 
leads to low molecular symmetries {i.e. those which 
are practically consistent with any given arrange- 
ment), it is somewhat difficult to see how it can serve 
to limit the number of structural solutions. It can, 
however, be employed in a more superficial way, 
since the creation of an upper limit to molecular 
symmetry serves to rule out any stereochemical 
formula! of still higher .symmetry. Thus, it has 
been suggested that the Kekul^ and Claus formulas 
for benzene must be abandoned in favour of the 
Dewar formula, at any rate in the crystal. 

Such results are obviously worthy of attention 
in so far as Shearer’s rule is true. The present 
position is that the rule is a postulate and so also 
are the results that flow from it, ranging from the 
disposition of electrons in a crystal molecule of 
alumina to that of the atoms in any complex organic 
compound. T. V. Barker. 

University Museum, Oxford, 

June 16. 

Stirling’s Theorem. 

Mr. H. E. Soper, in Nature of May 5, p. 601, gives 
Stirling’s Theorem in the form 

«,= 

(■ 24 («Vi) + i8S5^+mt 

This form suggests that a first apjaOTl^ation of 

/ J.Jf \ 

the form be made exceed- 

^ e > ' 

ingly accurate by thoosing a In a suitable way. 


NATURE 


97 


July 21 , 1923 J 


Commencing in a similar way to that of Mr, Soper, 
we have 

log + iog (”■^'1)’ 

where n! is generally 
Now 

log (« + -^)!-log log«', 

log »' = ,Z7^>°8 (» + ■■). 

where D is the differential operator 

(I-C-) =uV‘+ .5 + 12-720 ■ • )• 

^-d;.(i - «-■>)-■ = ,,{ I + J> (2 - ') + I>’( ,'2 + 7a> - 2«) 

I I f , I \ 1 

7i0 ^ 24 aa i2a>^4laV- * ■ I' 

^log (« + ^) - (w + ^){log {n + ~^ - 1 }. 

1”°+’ (”+«)=«+(’./, .)■ 

.•. log « ' - (« + ’) { log (" + 1) - ' ) + (M) 'og («+ i) 


^■V3la8 4““^T2aj 

\ a/ 

+ f_ ^ + ' __-L+ ^ \__J 

"^ \ ^60^ 1 2a“ ()a* 12a*/ ( ,ll® 

1" «( 

+ a constant, 

•>‘(«r 

-.'■['ssr - ■]■ « 

ft will easily be seen that this reduces to Mr. Soper’s 
form if a is taken to be ecjual to 2. 

As a first approximation to the value of n ' we have 

To make this the best possible first approximation, 
it is necessary to choose a so that the first term of 
the exponential series is zero, i.e. 

1,1-0 
A+ i- = o 
6 0* 

is an equation for determining a, i.c. 

a® - 6a 4- 0 - o. 

The roots are 3+ J^or 473205081 and 1*26794919. 
A^roximately these roots are 19/4 and 5/4. 

To decide which of these two values would be the 
better, the values of the coefficients of the next two 
terms of the exponential were determined for each 
value of a, and it was found that these values were 
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practically of the' same order of magnitude. I have 
chosen to take the lower value, because |« + (i/o)} will 
be greater for that value. 

[At first it occurred to me that the desired result 
would be obtained by making the first term involving 
o m the exponential a minimum ; but although a 
minimum it might be negatively large, so this criterion 
had to be ruled out. However, it was noticed that 
a- 2, which Mr. Soper uses, is practically the value 
of o which makes this terra a minimum, especially for 
the larger value's of 11. 

The condition for a minimum is that o should 
satisfy the ec[uatioji 

a®{6H + 1 ) - 1 2a;? - 0 = o, 

1 1’, a would be a function of ??. 

It IS the positive root which concerns us, and it 
will be seen that as n increases this root tends to the 
value 2, 

I 

1 - 

(6, 

Thus for the range of a values which makes the 
first term of the exponential negative, 0 — 2 is the 
worst possible choice in liiuhng a good first ajiproxi- 
matum.J 

Taking a 3 - 0111 senes for n \ becomes 

( 0-0080,1875 o-ooo4,02<)0 \ 

{n \ by ^ ~ '(n + hy^~ 

where b -0*7880,7513, h ~c= J, t -0-2886,7513. 

The value u.- 5 l\ was used in some calculations, 
and although the senes then looks simpler, there is 
really nothing to be* gained by taking this value , 
this is esjieciallv i>o for the comjuiter who has a 
ealculating machine It will be noticed that our 
first approximalioii in (2) will lx; adected by an error 
of the order of 1/125/7''^ of its owni value. 

I'Trst approximation . 

;? '= (n + b) . . (3) 

This approximation was tested on a comparatively 
small value of n, u 10, log 10 ' = 6*559793 ^ i-e. 
10 I = 362.9051, 

Mr. Soper’s first approximation J 2 Tr{{n+ 
gives log 10 ! -6*5614855, tc. 10 ' = 304,3221. 

The correct value is 362,8800 ; the error in the 
first case is only 251, w hile the error in the second is 

14.421. 


lilxtcndmg the idea, we come to consider the 
Second Approximation. In the British Association 
Report for 1883. p. 407, Prof. A. R. Forsyth deduces 
a very pretty result for n ! : 




/--I Jn^ + n+j/G 

._L 




(4) 


This compact result is obtained by a process which 
is essentially the same as the above, but ajpplied to 
the sctxind term of the exponential instead of the first. 
If we attempt to find a so that this term may be 
zero, it is necessary to solve a quartic m i/a( = ;r). 

36 ;!:* - 24 ;^® 2<\X^+J2X+ I =i. 

[The term we are considering is 


[Kib-i-a-.'icc-'?))-] 


(>*-! 

1 a} 


C 2 
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There are two i)ositive roots, bolli between o and i. 
The greater is the more suitable for our series. It is 
very nearly equal to unity and it was found to be 
very nearly 32/33. 

As a second approximation n ! is then equal to 


r i/6+(i- <.)K-| 

L 2!M+(l/a)) J- 


(5) 

1_ * I -• 

where i/a- 32/33. 

From this expression, which is ^fleeted by' an error 
of order - i/36o«*, 10! was calculated: 

10 ! =: 362,8806 (an error of 6). 


The approximation (4) gives 

10 1 = 362,8787 (an error of 13}. 

From the original value of a, the second approxi- 
mation will be 


The error in this case will be less than 1/2000 
of the whole. 

(6) gives 

101 = 362,8801 (an error of i). 


Forsyth’s approximation (4) has an error of order 
l/24on®. It will be seen that the first approximation 
(3) is a remarkably good one, and the expression is 
quite good for calculation purposes. The value of n ! 
may be calculated in a very short time. 

Mr. Soper’s expansion, taken to the same order 
as (4), gives 

10 1 = 362,8792 (an error of 8), 

with an error of order i/400«®. The second approxi- 
mation (6) derived m the same way as our first 
approximation is exceedingly accurate, and is better 
than that of (4) : it is also better than Mr. Soper's, 
whicli in turn is better than l*rof Forsyth’s (4). 

Prof. K. I’earson has given in litometrika, vol. vi., 
a very close approximation to tlic value of n ! This 
takes account of terras uj) to i/»* and partially of the 
term in i/n® : 


log~^,^,!^ ~ 0*3990899 + i log n 

+ *080,929 sin (7) 


On evaluating 10 1 by means of this expression, 
it is found that the exact value is given to the nearest 
unit. 

My chief aim in this note has been to show that a 
very good first approximation may be obtained 
without the use of any terms of the exponential and 
that the resulting exjiression is useful for computing 
factorials. 

It may be of interest to give the values of i ! 2 1 
and 10 1 found from these approximations in a single 
table : 



(3) of Present 
Note. 

(^) Forsyth. 

(7) Pearson. 

Exact. 

! I ! 

2 1 

1 *0 ^ 

1*00248 

2*10266 

362.9051 

.99883 

1*99948 

362,8784 



•99952 

1*99996 

362,8800 

1*00000 

2*00000 

362,8800 


^ James Henderson. 

* Biometric Laboratory, 

University College, London. 


Dr. Kammerer’s Alytes. 

May I r^ly in a few words to Dr. Bateson’s brief 
letter on Kammerer’s Alytes, which appeared in 
Nature of June 30 ? 

Dr. Bateson states that when the nuptial callosities 
of genera allied to Alytes are described as appearing 
on the " inner " sides of the fingers, the word 
“ inner ” means the radial side and not the palmar 
surface. 

This is quite true, but the callosity on the radial 
edge of the finger involves the palmar surface also, 
as Dr. Bateson may convince himself by inspecting 
Boulengcr's figures, and as, indeed, is demonstrated 
to every student when he is shown the nuptial 
callosity of the male Rana. 

Further, 1 learn from a letter from Dr. Karnmerer 
that in the specimen of Alytes shown at the Linnean 
Society, the callosities extend round the radial edges 
of the fingers on to the dorsal surface, and that he 
would have demonstrated this to any one who had 
raised this point while he was explaining his specimens 
before the meeting. 

Readers of Nature are thus now in a position to 
judge what ground there was for Dr. Bateson's 
objections. E. W. MacBride. 

Imperial College of Science, 

South Kensington, 

London, S.W.7, July 4. 


Molecular Interruption. 

In reply to Mr. K. d’E. Atkinson’s criticism 
(Nature, March 10, p. 326) of my note on the possi- 
bility of selective molecular interruption, 1 should 
like to point out that so far from attempting to 
dispose of the validity of the ordinary treatment 
and claim the effect in question for " infinite free 
path,” 1 had already shown (Nature, July 22, 
vol. no, p. 1 12) the reverse to be the case, and that 
such an effect is not then possible. 

It is manifestly clear that it is illogical to conclude, 
however, because this is the case with ” infinite 
free path " (t.e. in the absence of intermolecular 
collision in the system), that it must also be true 
for a system in which intermolecular collisions exist, 
witli long free paths relative to the diameter of the 
directing vessel employed, the particular and special 
case alone dealt with in my note. 

Mr. Atkinson's misinte:^retation appears to have 
arisen from his overlooking my words “ inolecules 
issuing from collision in circle O,” since his statement 
" all points on their long paths may equally be 
taken ” as being in O is otherwise unintelligible. 

His statement that I have admitted the length of 
the free path to be irrelevant is not correct. The 
excessive downward bias to which he refers is, in 
my opinion, due entirely to the fact that molecules 
proceeding from collisions (with equal probability of 
motion in all directions) are interrupted by the vessel 
before the end of their normal free path period, 
when they are moving in certain specific directions ; 
and are uninterrupted throughout the whole of their 
normal flight, when they are moving in other specific 
directions : a selective redirection or elimination 
of the former class which must continuously be 
leaving a corresponding preponderance of the latter — 
a conclusion which more careful calculation confirms. 

Arthuji Fairbourne. 

King’s College, 

University of London, 

Strand, W.C.a. 
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The Transport of Rocks. 

>Iay I ask Prof. Grenville A. J. Cole, through the 
medium of your columns, how far the authority for 
the statement tliat " the Portuguese stone . . . was 
brought in carracks rgund the Cape to build the 
jutting fort on the coral shore of Mofambique ” 
(Nature, March 17, p, 353) is to be regarded as 
trustworthy ? 

I first saw this fort in 1911, and as recently as 
September last year 1 walked all round it. I have 
never been inside, but I am told by Portuguese 
residents on the island that the same kind of stone 
has been used throughout in the construction of the 
fort. This stone is a sandy coral-rock, with occasional 
small pebble bands. The country rock of Mo9am- 
bicpie island is also a coral rock identical in composi- 
tion and fossil contents — so far as one can judge by 
hand specimens and very numerous exposures — with 
that of which the fort is built. This material occurs 
in vast quantities on the eastern coast of Africa, and 
indeed on many tropical coast belts : it is well seen 
at Mombasa and Zanzibar, which island, like that 
of Mozambique, consists of little else. The coral-rock 
is not the best material for constructional purposes, as 
an examination of the external walls of the ... 
fort is sufficient to show. Can it be that this 
material was shipped all round the Cape ? 

It may be so, but 1 find it difficult to believe. 

E. J. Wayland. 

Port Portal, Uganda, May 3. 

In reply to the interesting letter from Mr. 

Wayland of the Geological Department of 
Uganda, 1 beg to say that my authority for 
the statement that the fort of Mozambique 
was built of stone brought from Portugal is 
the uninitialled article in the " Encyclopjedia 
Itritaunica,” iith ed., vol. 18, p. 949, where 
we read ; “ There arc three forts, of which 
the principal, St. Sebastian, at the northern 
extremity of the island, was built in 1510 
entirely of stone brought from Portugal.” 

1 have examined the coral-rock here and at 
Mombasa, and, as Mr. Wayland states, it is 
not attractive for building purposes. 1 cannot speak 
as to the outer wall of the fort, and it may have been 
rebuilt or refaced since 1510. It would be interesting 
now to pursue the matter in some detailed hxstory of 
Mozambique. Grenville A. J. Cole. 


at the surface of the lower electrode. This fact 
points to the existence of a considerable gradient of 
potential in this layer. 

In the course of an investigation of the radiation 
in the spark I have found, by means^of direct electric 
measurements, the existence of a considerable 
gradient of potential in the thin layer that surrounds 
the electrodes when the sparking discharge takes ^lace. 

The dLscharge of 952 sparks per sec., yielding an 
effective current of 24 milliamperes, shows that the 
change of the difference of potential depends ujion the 
length of .sparks, as the accompanying diagram (Fig. i) 
shows. If the sparks are so short that the thin 
layers in the proximity of the electrodes, which yield 
a metallic spectrum, are not yet divided, then there 
exists a great gradient of potential (Fig. i, 1). The 
size of gradient depends first upon the nature of the 
metal forming the electrodes. This is shown by the 
two curves on the diagram for electrodes of platinum 
and aluminium. 

At longer sparks, while among the above-mentioned 
layers only a spectrum of gas appears, the gradient of 
potential is much less (Fig. i, II) ; this does not 
depend upon the nature of the electrodes. 

The intermediate space, marked by interrupted 
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lines, is difficult to examine. Sparks of both kinds 
generally come into view. 

If V| signifies the cliHerence of potential for short 
sparks, and V„ that for long sjiarks, wc get for platinum 
and aluminium electrodes about : 


On Auroral Observations. 

It has been found that the green auroral line is 
regularly visible in the clear night sky, and Lord 
Rayleigh has discovered the remarkable fact that it 
is more intense at Terling than in the north of England. 
A cognate investigation, which, so far as 1 know, has 
not yet been made, may be suggested to auroral 
observers, namely, to examine how the intensity 
changes at any one place throughout the night. The 
observation is doubtless a difficult one, but might be 
made by exposing a scries of plates at different hours 
on a succession of clear nights. It would be of great 
interest to know whether or not the intensity remains 
nearly uniform throughout the night hours. ’ 

S. Chapman. 

The University, Manchester, 

July 4- 


Gradient of Potential near Electrodes. 

In Nature of March 31, p. 431, Messrs. H. Nagaoka 
and y. Sugiura descril^ a method of observing the 
Stark effect in the iron arc ; namely, in the thin layw 


/grad. V - 1 o / grad . VA = 5 

Vgrad. Vg/Pt Vgrad. VAl 
The thickness of the layer where there is a 
considerable gradient of potential is small : 

I't Cii Al. 

.r-04 o. 4-0.5 o. 7-0.9 mm. 

This investigation is being continued. 

S. PlEI^KOWSKI. 

Physical Institute, 

University of Warsaw, 

Hoza 69. 


The Tides. 

The notice in Nature of April 14, p. 508, of my 
pamphlet on the tides implies that 1 have completely 
misunderstood " the theory of the tide-generating 
force on the principle of gravitati^.” Regarding 
this 1 would like to present to your readers, very 
briefly, just one point in that theory ; Newton, 
Herschel, and many other authorities compute the 
principal tide-raising force as the (ilfference betwipn 
the moon's attraction at the earth's centre and at 
the earth's surface. Now this is exactly the method 
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that would be employed if the sea were about 4000 
miles deep. But the sea is only about 2 miles deep, 
in which, obviously, the tide would be practically 
insensible compared with that in a sea 4000 miles 
deep The height of the tide is measured from the 
sea bottom ; so that whatever elevation by tidal 
action of tliat bottom, which takes place, is not added 
to the lieight of the tide at all. ^^ly, then, should 
the action of the tide-raising force beneath the 
bottom of the sea be added to that action within 
the sea itself (as is invariably done) to obtain, or 
explain, tlie ocean tide ? 

J'hcre are many other points of ^he tidal theory 
discussed in the pamphlet referred to which are 
equally difficult of explanation according to the 
theory of gravitation. To a statement of these 
difficulties it IS really a rather unsatisfactory answer 
to say merely that their presentation betrays “ a 
complete misunderstanding of the theory.” Facts 
should be given to show of just what the misunder- 
standing consists ; and truly such facts would not 
be a waste even of the columns of Natukk, but would 
undoubtedly prove edifying to many of your readers 
besides the present writer. 

The " Tides " pamphlet will be sent free on request 
to any one interested. Evan JM'Lennan. 

Corvallis, Oregon, U.S.A., 

May 26. 


To any one who understands the theory of gravita- 
tion, Mr. M'Lennan’s letter is a complete jii.stification 
of the note. To those who would think that there 
might possibly be something in it, nothing less than 
ehajiter v. of Sir O. H. Darwin’s popular book on 
tides would be of any use. 'I'hcri' are too many 
important and pres.sing demands upon the space of 
Natuke to permit a full discussion of the points put 
forward by Mr. M‘J>(‘nnan. We can only remark 
that the tides are due to the difference between the 
response of the oceans and the solid earth to the 
attractions of the sun and moon. The motion of the 
solid earth as a whole is determined by the forces at 
its centre, so that the ditlerential motion of the 
oceans is determined by the vectorial excess of the 
forces at the earth’s surface oxer those at its centre. 
Of this excess it is the component tangential to the 
earth’s surface which is effective in producing the 
tides. The Writer of the Note. 


Barometric Pressure In High Latitudes. 

In his, letter (Nature, May 12, p 634) on the 
subject of the causation of anticyclones, recently 
under discussion, Mr. R. M. De'eley makes two 
statements which cannot, on the most liberal inter- 
pretation of their face value, be reconciled with the 
real facts of the case as they are well known to 
meteorologists. 

First of all he says : " Another clear effect of 
surface temperature is the fact that the North Pacific 
cyclone and the North Atlantic cyclone (the eyes of 
the North Polar cyclone) are more powerful during 
the summer than they are during the winter.” 
This is in direct opposition to the truth, as any one 
will find who refers to charts of mean pressure for 
January and July, wherein he will find the Icelandic 
and Bering Sea minima greatly accentuated in winter 
and nearly obli^.erated in summer. Moreover, thase 
mean or average charts are merely the generalised 
expression of one of the most obtrusive facts of 
seasonal climatology ; namely, the frequently violent 
cyclonic mood the North Atlantic ocean in mid- 
winter, and its generally much milder state at mid- 
summer, together 'with the many more gales we 


experience in England in December and January than 
in June and July. 

Secondly, Mr. Deeley refers to ” the striking facts 
that throughout the year the great low-pressure areas 
arc over the frigid poles.” Now though there may 
be relatively low pressure with cyclonic circulation 
at higher atmospheric levels round the poles, the 
modern work of Dr. G. C. Simpson for the Antarctic, 
and of Prof. Mohn for the Arctic, indicate that the 
surface pressure at both poles is relatively high, 
supplying an outflow of air towards the low pressure 
belts about latitudes 60° N. and S. In the Antarctic 
there i.s a true glacial anticyclone , in the Arctic the 
land areas round the polar basin complicate the 
distribution of pressure, but the pressure over that 
basin is relatively high throughout tlic year, parti- 
cularly in winter, when it links the interior glacial 
anticyclone of (jreenland with the continental anti- 
cyclone of Siberia. 

Moreover, if the Polar Front theory of Prof. 
Bjerknes is true — and though there are justifiable 
doubts as to whether that theory is a full dynamical 
explanation of cyclonic circulation, no weather fore- 
caster will dispute that it provides an excellent geo- 
grajihical background of reft'rencc for the facts associ- 
ated with that circulation -there must, on tlie average; 
be relatively high surface pre.s.surc about the poles. 

With regard to the effect of .surface temperature 
on prc.ssure it is quite true (as Mr. Deeley observes) 
that m the northern hemisphere, where there are 
such violent contrasts of continent and ociian, the 
continents command the excess of air m winter on 
account of the cold, but lose it to the oceans m 
summer on account of the heat. But tins relation- 
.ship between surface temperature and pressure is 
only very rough There lannot be high or low 
pressure cocrvwhere , and the actual result is a 
luglily complicated regional compromise If the 
northern hemisphere were all land or all water, 
there coiikl not be those marked seavSonal or monsoonal 
tlisturbances, so conspicuous on the January and 
July charts of mean pressure, of the simple dynainic 
belts of wind and prcs.surc, namely, low at tlie equator, 
high at about 30" iSi. and S., low again at about 
(»o^ N. and S., high again at the poles, to which one 
gets an approximation on the annual chart and 
also on those for April and October. One must 
grant that the circulation of the atmosjihcre is 
initiated and maintained by the general tliermal 
gradient between the equator and the ])()lcs ; but 
the rotation of the earth and the seasonal contrasts 
of temperature between continents and oceans com- 
bine to impose an exceedingly complex structure upon 
the circulation. L. C. W. Honacina. 

27 Tanza Road, Hamp.stead, N.W.3, 

June 14. 


Ionisation Potentials of Copper and Silver. 

In their book on “ The Origin of Spectra ” Foote 
and Mohler a.ssign ionisation potentials of 7-692 and 
7-542 to copper and silver. These are calculated 
from spectroscopic data. I have recently succeeded 
in obtaining low voltage arcs in the vapours of these 
tw'O metals. For copper, a voltage of 7-8 was found, 
agreeing with the value given above as closely as 
one would expect from observations on a low voltage 
arc. For silver vapour, however, the value found 
and verMed by many observations was 6-0 volts. 
There were indications of a resonance potential at 
about 3*1 volts. 

This work is being continued especially into the- 
spectroscopic region. A. G. Shenstone. 

Physicsil Laboratory, 

University of Toronto. 
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The Problem of Cancer. 


O NCE again the public is being made to focus its 
attencion on cancer through tlie activities of 
the recently constituted Hritish Empire Cancer Cam- 
paign. The object of this so-called campaign is to 
collect large sums of money wliich will be devoted to the 
further study of this disease, which annually sweeps 
away about 40,000 people in England and Wales alone. 
The new campaign is taking place under the direction of 
a ('ommittec which has been described as inllueiitial, but 
we search in vain for evidence that the committee, as a 
whole, possesses the necessary qualifications to direct 
or to suggest research on what is admittedly one of the 
most difficult prolilcms in biology. There can lie no 
harm in raising money fur medical rc.scarch — it is, in 
fart, a highly praiseworlh\ object- but in the interests 
of those who have proxidecl the money, it is essential 
that it should be used in the best w'ay, and it does not 
apjicar that the new committee, rompo-sed largely of 
medical men practising among the political, wealtln , or 
aristocratic sections ol the community, is a suitable one 
to direct cancer reseurcli. 

The raison d'etre of the new committee is indeed 
obscure, for there already exists an Imyienal scheme — 
the Imperial Cancer Research Fund— which has been 
Imrd at work with the jiroblem of canier for twenty 
years. This committee is under the presideni) of the 
1 )uke of Redforcl, who, as a Fellow of the Royal Society 
and a man of science, has as.sociated himself very closely 
and practically with the problem for many \ears. Jn 
addition to a large general committee of Imperial 
ll.ivour, there is also an executive committee specially 
< (imposed ul men in the highest rank.s of the profe.ssion, 
praelieal and seientific The work of the Imperial 
CaiKer Research Inind is univTrsally admitted to be of 
a verv high order, and, altliough it has not been possible 
to ehu'idate the cause or (xuises of malignant growths, 
a flood of light has been thrown and many loolish views 
have been exposed and confuted by the researches 
first of bashford and later of Murray, who have been 
tile scientific directors of the Imperial Canter Research 
Fund. Tlieir work has plai ed the Fund in the forefront 
ol institutes devoted to the special study of cancer. 

ft is difficult to understand why a second cancer fund 
— also Imperial— should be started to do the same work 
as that 'which has already been admirably done by the 
first and older Imperial Cancer Research ETind. From 
several sides comment has been made on this apparent 
anachronism, and it has been suggested that, while the 
new campaign might collect money, its di.stribution 
should not be left in the hands of the new committee 
but should be dealt with by scientific bodies like tlie 
Royal Society or the Medical Research Council, acting 
alone or in co-operation with the Imperial (ancer 
Research Fund j for, after all, the problem is one of the 
most difficult now being studied in science. 

The Position of Cancer Research. 

■the subject has passed beyond the realms of clinical 
observation, and clinicians do not possess the requisite 
education either to add to or even to supervise work 
which demands highly-trained biologists. It is, indeed, 
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becoming more and more apparent that cancer is 
not merely a human problem but one of general 
liiology. 

There was a lime when the word “ tumour ’’ was used 
to include almost every kind of abnormal swelling that 
was more or less circumscribed. A great many such 
swellings have now been sejmruted ofl, as they have 
proved to be oU inflammatory nature. Even among 
true tumours a distinclion has been made into those 
that are benign and those that are malignant. Formerly 
tumours were dassified according to their shape or con- 
sisteni'e, and many terms employed in this period still 
prevail, although w ilh an altered significam e. Examples 
ol this kind may be cited in .such names as “ fungus,” 
“polypus,” “ eneephaloid,” and “sarcoma.” Fv^en 
the w^ord ” earner” is derived from the supposed 
resemblance of the cut surtacc of the tumour to the 
.sjircuding limbs ol a ( rub. 

Up to the first third of last century it w'as commonly 
held that cancers and suchlike tumours were something 
foreign to the l>otly ; but whlh the dis( overy of the cell, 
Theodore Schwann showed that there w'as nothing in 
any tumour that w'as really heterologous. His re- 
searches, continued by Lebert, w'ere immensely ex- 
tended by Virchow in his great work ” Hie krankhaften 
Gescliwuiste ” (1863-67), to which but little has been 
added or subtracted Irom a jiurely puthologieal view- 
point. He showed that every tumour is the result of 
a tissiie-lorming funetion derived from the constituents 
of the bodv , and the real problem of tumour formation 
to-day IS to find wdiat starts this and ('auses the tissues 
to behave in an abnormal way. Ivvery tumour repre- 
sents a breach m the continuity ol some tissue, so that, 
although arising in a tissue and due to the proliferation 
of that tissue, the new growth, tumour, or blastoma, as 
it IS called, is really ininiK'al to the well-being of the 
tissue. Its gruw'tli is progressive and unlimited. Tlie 
cells of which every tumour is composed arc bolshe- 
vistic, anarchical, or autonomous in varying degree. 
The laws that govern the behaviour of the cells of a 
ti.ssue towards each other or other cells are violated. 
'I’hc tumour cells are in some mysterious way set free 
Irom Tc.strainmg influences, and, having attained their 
liberty, behave m a riotous rather than an orderly 
manner. Although it is ('ommon to .sjieak of cancer as 
something special, there is the same process at work in 
all tumours, but the degree of autonomy varies in each. 
If left to themselves, even the most innocent tumours 
grow progressively, and may become harmful in virtue 
of their magnitude. Some of the largest tumours 
known are benign in a clinical sense, while some 
of the smallest in point of size may be of deadly 
malignancy. 

Basing the classification of tumours on their origin-— 
liistogenesis -Virchow separated them into three great 
classes according to their componeiy.s. In his first 
group— simple histioid tumours— there was only one 
tissue, whereas in the second or organoid tumours two 
tis.sues were involved, one being connective tissue, the 
other epithelial. In his third group^-teratoid turni^rs 
— ^the new growth was composed of several tissues 
arranged in organ-like fashion. Whatever starts the 
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cells off, the later growth of a tumour is due to the 
division of its cells. As this growth proceeds, one of 
two things happens. Either the tissues become pressed 
upon and flattened out so that the tumour is said to 
grow “ expansively,” or the tumour cells invade the 
other tissues, gradually destroying them, and finally 
insinuating or infiltrating themselves into lymph- 
vessels or blood-vessels. Thus they may be swept 
away and transported to the most remote ends of the 
circulation, where, being arrested, they again start to 
grow and produce a secondary or daughter tumour 
which is a copy more or less perfect of the primary 
growth. 

It is this last peculiarity which compels us to 
place true tumours or blastomata in a class outside 
the swellings caused by inflammatory processes, even 
although the latter present a certain superficial re- 
semblance to blastomata. The tumour cell itself is 
or carries the actual exciting agent to continued cell 
growth, and it is when we come to the question of the 
cause of this extraordinary cell growth that we are in 
Cimmerian darkness. We do not know whether there 
is one or many causes of new growths, and our methods 
of treatment, especially of the more autonomous or 
malignant growths, are hopelessly defective. 

Theories of the Origin of Malignant Growths. 

Naturally, various causes of malignant growths liavc 
been .suggested, and three at least have been seriously 
studied ; namely, irritation, the action of a parasite, 
and embryonic aberration. 

(1) It is widely held that some irritation, physical 
or chemical, applied over a long period may incite 
the cells to unu.sual growth, which ultimately takes 
an abnormal blastomatous course. In the last few 
years, many experiments have concurred to show 
that tar products may be active incitors to tumours 
both in men and animals. Cancers in man arc not 
infrequently to be seen in association with some 
chemical or infective irritation. 

(2) A second current of thought has centred round 
the possibility that tumours, and especially cancers, 
are due to an exogenic parasite of some kind. From 
the structure of primary and secondary growths it is 
necessar/ to assume that if there is a parasite it must 
not only incite the cell to division, but also actually 
be intracellular, for the cells of a secondary distant 
tumour are the descendants of those that compose the 
primary tumour. For example, a cancer may arise 
from the liver. It is composed of liver cells ; it may 
actually, although in an imperfect way, secrete bile. 
Such a tumour may be carried to the brain, and there 
we again find that the tumour is composed, not of 
brain but of liver cells, and it may actually produce 
bile. If such a tumour is due to a parasite the latter 
must be inside the tumour cells. Many attempts have 
been made to find parasites. It must be admitted, 
however, that lyp to the present no one has found a 
parasite in the cells of a tumour which produces a 
similar tumour in the homologous or heterologous 
species. 

The failuret to find a parasite led to another 
theory — that tumours arise from some embryonic 
aberration. This view is associated with the names 


[July 21, 1923 

of Durante and CohnluSni, and in certain cases is un- 
doubtedly to be accepted as &e probable cause, if. it 
is agreed that there is a high degree of specificity among 
cells. There is much reason to believe that cells 
retain their specific characters, or, as Bard has expressed 
it, “ Omnis celliila e cellula ejusdem generis.” If this 
is correct, as it appears to be, one can explain the 
occurrence of heterotopic tumours best upon an 
embryological basis. Thus the occurrence of a tress 
of hair, a tooth, a piece of cartilage, and fragments of 
lung or intestine in a dermoid tumour of the ovary of 
a virgin is explicable best on some embryological 
aberration. It is impossible to believe that the 
occurrence of looo teeth in a tumour of the jaw can 
be produced by a parasite. 

While, however, Cohnheim’s theory may explain 
some growths, there are others which do not come into 
this category. The degeneration of the process of 
growth, which is one of the main features of tumours, 
is evidently some very fundamental process, for 
growths benign and malignant are found in all animals 
from fish upwards. Although this fact does not explain 
the cause of cancer, it dispels many of the foolish 
theories which have been brought forward to explain 
cancer in man. 

Up to the present time, the histological structure 
of tumours has been very extensively studied all 
over the world, but it is increasingly apparent that 
this method alone has great limitations. In con- 
sequence, it has given way to the study of malignant 
tumours which can be .successfully transplanted from 
one animal to another of the same species. Many 
facts connected with the origin and spread of, and 
immunity to growths have been established by this 
kind of investigation. 

In more recent times the physiological processes 
in cancer tissue have been investigated, as well 
as, the production of malignant tumours in animals, 
by the application of chemical substances like tar or 
the chemiciil substances produced by the concurrent 
development in the animal of certain animal parasites, 
as was shown by the extended researches of Johannes 
Fibiger in Copenhagen. 

Another line of work has concerned itself with the 
growth of tissues in vitro. It is probable that much 
light will be thrown upon the whole of the blastomatous 
processes by work of this kind. The field of cancer 
research in man is limited on account of the fact that 
he is outside the pale of experimental analysis. Methods 
of treatment may be tried to cure such a desperate 
disease, but it is reasonable to demand that there should 
first be some experimental basis for the treatment. 

The main point, however, is that all over the world 
the highest class of scientific workers are busily engaged 
in trying to solve one of Nature’s great mysteries which 
affects both man and almost all known animals. 
Cancer is a dreadful, inscrutable disease, and, however 
blunted medical men become from constant associa- 
tion with other diseases, they never become immune 
to the sufferings of the cancer patient. Although the 
main cause of the trouble is unsolved, it is not to 
be imagined that the research world is standing still. 
On the contrary, there is everywhere a pulsation which 
indicates that we are getting nearer the ’ablution of the 
mystery. W. B. 
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The Rotation of the Earth and its Influence on Optical Phenomena.^ 

By Prof. H. A. Lorentz, For. Mem. R.S. 


T here are different ways in which ^ by means of 
optical phenomena, the motion of a system can 
be detected. I shall speak of them successively, with 
a view especially to the rotation of the earth, briefly 
considering also the optical effects that are due to 
the annual motion, which can be taken to be a trans- 
lation. 

I. Doppler’s Principle.— I n the first place there 
is Doppler’s principle. If r is the distance from a 
luminous source to an observer (or to the slit of the 
spectroscope), Vr—drjdt the relative velocity in the 
direction of the line r, and « the real frequency of the 
light emitted by the source, the observed frequency 
will be « + where 



c being the velocity of light. The corresponding 
change of the wave-length A is gi\ en by 



The velocity of the earth’s translational motion is 
30 km./sec., i.e. ixyow 

light to a change in wave-length of about half an 
£igstr6m unit. The displacement of spectral lines 
produced by it is perfectly observable ; in fact, star 
velocities of some 50 km./sec. are measured with a 
considerable precision. 

If the observed shift of the spectral lines of a star 
is corrected for the motion of the earth, one finds 
the velocity of the star with respect to the sun. In 
the case of many spectro.scopic binaries, the determina- 
tion of the elements of their orbits would be wholly 
impossible if the motion of the earth were not taken 
into account. 

The velocity of a point of the earth’s surface due 
to the rotation is much smaller than the translationiil 
velocity. Even for a point on the equator, it amounts 
to no more than 0*46 km./sec. The displacement of 
a siiectral line corresponding to this is, for yellow light, 
about 0*009 A.U., 1/660 part 
of the distance between the 
D-lines. This can scarcely 
be observed. If it were some- 
what greater, one would see 
that the lines in the solar 
spectrum lie somewhat more 
towards the violet at sunrise 
than at sunset. It must be 
remarked that the conse- 
quences which one draws from 
Doppler’s principle would re- 
main true whatever might be 
the state of^otion existing in a medium surrounding 
the eartj^K^^^he question only is w'hether two successive 
vibmjamis emitted by the source take equal or unequal 
to reach the slit of the spectroscope. 

^ 2 . Huygens’s Construction.— In the second place, 
the propagation of waves and rays of light may be 
modified b^y a motion of -the system, a modification 

> L«ctur# delivered at University College, University of London, on 
May xy. - 
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that can be found by means of Huygens’s construction. 
Let Si (Fig. 1) be the wave-front, i.e. the surface that 
is reached at a certain time / by a vibration emitted 
by the source at some previous instant. Then, around 
each point A, A', A" . . . of 
Sj one ran describe the 
elementary w'avc formed in 
a time di. The surface $2 
tangential to them all will 
be the new' position of 
the wave-front. The lines 
A(’, A'C', . . ., joining the 
centres of the elementary 
w'aves to the points where 
they are touched by Sj, Fig. 2. 

are clement .s of rays, i.e. of 

the lines w’hich determine the lateral limitation of 
beams of light. The velocity of a ray is given by 



and the course of a ray of light s between two given 
points A and B is determined by the condition that 


.... 

J u 


is a minimum (Fermat’s principle). 

This general method can be applied to the case of 
ether moving through the diagram with respect to 
which one wants to know the propagation of light. 
The elemental^' w'avc around a point A (Fig. 2) is a 
sphere with radius cdt (r velocity of light in ether), 
hut drifting along with the ether. The centre of the 
sphere will he at B, if AB is in the direction of the 
velocity V with which the ether moves across the 
diagram and has the length vdt. From the triangle 
ABC one finds, if 0 is the angle BAC between the 
velocity of the ether and the ray AC, and if terms of 
the order (?'/c)^ are neglected. 


ds ^ds 
u'~ c 


V 


cos 9 ds. 




The figure also shows to what extent the ray AC 
deviates from the normal BC to the wave-front. 

3. Stokes’s Theory of Aberration. — In this 
theory it is supposed that the ether is set in motion 
by the earth, like an incompressible fluid, the velocity 
of the ether at any point of the surface l}eing equal 
to the velocity of the earth. At some point P just 
out.side the region where there is an appreciable 
velocity of the ether, the light coming from some 
star S will have its wave-front at right angles to PS. 
The above construction gives the direction of the ray, 
i.e. the direction in which the’ star is observed ; the 
result agrees exactly with that of t^ie well-known 
elementary theory of aberration. Stokes further 
supposes that the motion of the ether is irrotational, 
so that V depends on a velocity potential. In this 
case (3) show's that (2) may be repBteed by (i/c)/i 4 s 
plus a term that is independent* of the path ; the ray 
of light is therefore a straight line, and the ordinary 
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theory of aberration not only holds for the jK)int P, 
but also for the point where the ray reaches the surface 
of the earth. 

Stokes’.s theory cannot, however, he maintained, 
because the two assumptions that there is a velocity 
potential and that all over the surface the ether has 
the velocity of the earth contradict each other. 

4. Ether Whirls.— It can be imagined that a 
rotatint^ planet is surrounded by a whirl in the ether. 
If definite assumptions are made con('ernins the 
distribution of velocity in this whirl, one can determine 
the deviation of a ray passing tnrough it and the 
amount of diurnal aberration thus prfiduced. 

There is another phenomenon still by which one 
could delect an ether whirl. If the planet Jupiter 
were surrounded 
by a whirl, there 
would be a devia- 
^ tion that could be 
ft 2 observed in the 
case of the occul- 
tation of a star, 
and that is found 
to be quite ap- 
preciable if plaus- 
ible assumptions 
conc erning the ex- 
^ V tension oi the whirl 

Ei<- be made. Nothing 

of the kind has 
ever been observed. This speaks in favour of the 
hypothesis that the ether is not set in motion by the 
planet. 

5. Kresnei.'.s Theory of ABERKvnoN. — Fresnel 
assumed that the earth is absolutely permeable to the 
cAher, so that it can pass through the ether without 
in the least setting it in motion. So tar as the subject 
of this lecture is concerned, this assumption leads to 
the same results as the theory of relativity. The 
annual aberration is now immediately explained by 
what wa.s said in § 3. As to the daily aberration, it 
is determined in the .same way as the annual aberration 
by the motion of the observer. If an astronomer 
placed at a point on tlie equator observes a star 
situated in the plane of that circle, at an altitude /r, 
the aberration amounts to 0-32" x sin//. It would be 
possible to observe it if the distance ol two stars far 
apart could be measured to within 0*1". If, for example, 
tw'o stars A and II m the plane of the equator follow 
each other in their daily motion at a distance of 60°, 
their distance will be diminished by 0*16" when A has 
reached the zenith, and increased by the same amount 
when B has reached that point. In reality, however. 



the existence of the diurnal aberration has not beer 
proved, though astronomers correct their observation; 
for it. . 

6. MichelsoN's Interference Experiment. — Prof 
Michel.son has dcvi.sed an experiment in which twe 
rays of light propagated in opposite directions along th( 
sides of a great triangle AB(’ (Fig. 3) in a horizonta 
plane are made to interfere ; Mj, Mg are mirrors 
P a dividing plate of glass ; the course of one ray i: 
LACBAQ, and of the other LABCAQ. 

In general, let L and Q be any two points having 
a fixed jKisition in the figure, w'hich is attached to th< 
earth. The ether (supposed not to share the earth’i 
rotation) has a motion through the diagram, consisting 
in a rotation about the a.xis of the earth. From wha’ 
has been .said m § 2, one can deduce the time that ii 
required for the passage from L to Q. Let s be thi 
course ol the ray if there were no rotation, s’ the actua 
course. One has to calculate the value of (2) for s 
but if one neglects terms of the second order, om 
can substitute tor it the value for the path bccausi 
the integral is a minimum for i'. The influence 0 
the eartii’s rotation is given by the integral of the las 
term in (3), and is found in the case of Fig. 3 to hi 
proportional to the area of the triangle AB(', to tin 
angular velocity ol the earth, and to the sine of tin 
geographical latitude. The effect would be of equa 
magnitude but of opjiosite sign for the two interferm/ 
rays, and .so the position of the interlerencc fringe 
w'ill be slightly changed by the rotation of the earth 
It may be hoped that it w'ill be jiossible to observe 
the effect by a .suitable method of observation. 

7. An Imai.inary Experiment.^ — Suppo.se tws 
parallel metallic wares (perfect conduct or.s), .such a 
are u.sed m Lecher’s experiment, to be [ilaced roum 
the equator of the earth, each forming a closed circk 
Let standing electromagnetic weaves be jirodui'ei 
betw'een the.se wares. One may (onfidently expec 
that the loo]>s and nodes will travel around the eart^ 
from east to west in 24 hours, and this can be con 
sidered to be a proof of the earth’s rotation. 

If the statement that the earth rotates is to hav 
any meaning one must assign some system relative! 
to which the rotation takes place. If the imaginar 
experiment wa^re performed with the rc.sult jus 
mentioned, one could say that the earth rotate 
(1) relatively to the loops and nodes, (2) relative! 
to a sy.stem of co-ordinates in which light is propagatei 
in straight lines with the speed r, (3) with respect i 
the .stationary ether in which the loops and node 
have their seats, or (4) with respect to the fixed star 
by the influence of which the position of the loop 
and nodes is determined. (Mach, Einstein.) 


A Large Refractor for Johannesburg. 


By Frank 

T wenty years ago, and soon after the close of 
the Boef War, the South African Association 
for the Advancement of Science petitioned the Trans- 
vaal Government for the establishment of an observa- 
tory’ for the scj^nces of meteorology and astronomy. 
The reply was immediately favourable as regards 
meteorology, but it was not found possible to organise 


Robbins. 

an astronomical department for some half-dozen year 
or so. In the meantime, by loan or by gift, a fe\ 
instruments were obtained, and quite soon attentioi 
was forcibly directed to the very exceptional climat 
and sky of Johannesburg by means of work actual! 
done there by the aid of a modest 9-inch refractoi 
In consequence, early in 1909 the Minister for Land 
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made provision in his estimates for the erection of a 
visual refractor of 26 indies clear aperture, and a 
contract with Sir Howard Grubb and Sons, Ltd. was 
signed in November of that year. Biscs for the 
objective were ordered at once from France, but the 
production of optical glass of tlmt size is a slow and 
uncertain process, and in 1912 efforts were made to 
obtain a supply from Messrs. Chance Bros, and Co., 
Ltd., of Smethwick, near Birmingham. 

Trials and disappointments followed, parallel and in 
series too. At this time Sir Bavid Gill, the designer 
of the telescope, had inspected the equatorial and 
reported “ Nearly complete and exceedingly satis- 
factory ” — this was in the summer of 1912. There 
followed two years full of hope passed in fresh efforts 
and experiments. Then the Great War put a stop to 
everything. . . . The Armistice came at last, and when 
the smoke of battle cleared away it was found that the 
Admiralty had silently transferred .Sir How'ard Grubb’s 
workshops from Rathmines, near Dublin, to St. 
Albans, and there in the confused heaps of material, 
tools, patterns, periscopes, range-finders, and waste, 
lying on the new workshop floors, it was said the 
famous telescope w'as lying dismembered and for the 
most part unrecognisable. 

It was necessary to start again, not cjuite from the 
beginning but very nearly so, and this necessitated con- 
jerences, new estimates, and references to Pretoria, but 
finally order arose out of chaos. Fre.sh contracts were 
made in November 1922, and in the following March 
Messrs. Chance flros. reported t'omplete success. 
On their invitation a few astronomers journeyed to 
Birmingham to view these long-desired discs, and there 
the visitors experienced moments, nay minutes of 
tf’ ision. The room containing this jirccious optical 
glass proved unsuitable for the examination, .so twm 
woikmen carried the flint disc weighing .some 240 lbs. 
in their four bare hands through a narrow doorway 
across an uneven floor, wending their way between 
great blocks of glass into another room. i\Thaps it 
was not as dangerous as it looked, but to the interested 
spectators it seemed a passage perilous, where the 
labour of thirteen years might have been lost by an 
unlucky step. 

The.se two discs, when tested for stria' and annealing, 
satisfied the optical expert, and they were taken to 
St. Albans, where the rough grinding of the flint is 
proceeding as shown in Fig. i. To the objective it is 
intended to give the form now generally familiar to 
astronomers : a double convex crown fronts the stars 
and is followed at a distance of some six inches by a 
double concave flint, the fourth surface being of 
extremely long radius. In its mounting a close-fitting 
sliding band will make it possible to clean either or 
both the inner surfaces, and here it has been essential 
to pay special attention to the complete exclusion of 
dust, of which Johannesburg easily obtains its share. 
The rough discs measured 26J inches, and are to yield 
a finished objective of 26 inches clear, with a focal 
length of, say, 35 feet, giving a ratio just over 16. 

The dome for the telescope has been ready and in 
position for so long that its appearance in any photo- 
graph of the outslurts of Johannesburg must be quite 
familiar to many. A good photograph of the whole 
instrument on its equatorial as it stands in Fleet Works, 

NO. 2803, VOU II2J 


Si. Albans, cannot be obtained, and yet it is probably 
the mo.sl freiiuenlly photographed telescope in the 
eastern hemisphere ; since Christmas la.st, views of it 
have appeared in tw'o of London’s leading new'spapers, 
but each time it has been ascribed to Russia, and on the 
first occasion it was c^'en described as the largest 
telescope in the world. 

Fig. 2 show's the view' from the south-w'est of the 
heavy castings lor the stand w'lth the polar axis carry- 
ing the right ascension circle at its lower (north) end. 
Most of the tube i.s \ isible, w'ith its central cube and the 
extension for the counteriioise. Fig. 3 is the breech- 
piece w'lth jiholographit' plate-holder. It shows also 
the 4-mch finder of 60 inches focal length. This is 



provided with either a variable bright field or with 
bright wires as desired for the [larticular work in hand. 
.Several of the circular weights are to be seen the 
removal of which will’make it possible to fit a spectro- 
graph if it is so desired at any time in the future. These 
weights equal in all 370 lbs. The motive power for 
the driving clock is a weight which falls a quarter of 
an inch every ten sei'onds-— the rewinding is automatic 
and electric. The weight of the moving parts amounts 
to more than five tons, but the roller bearings supplied 
and the carefully equal distribution of the mass make 
it easy for the observer to shift this load with one hand. 

The process of finding a faint star with this instru- 
ment is not quite as ordinarily obtains — it is more 
simple. The declination clamp is , released, and the 
required declination reading is obtained ; the instru- 
ment is then re-clampcd. Now, because the right 
ascension circle is clock-driven, it constantly indicates 
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the local sidereal time. The right ascension clamp is 
released and the telescope shifted until the reading 
microscope shows the right ascension of the star. 
Tlie right ascension is then clamped and the dome 
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the quick motion in right ascension. The slow motion 
is controlled by the observer alonCj who also holds in 
his hand means of adjusting the clock rate. Both 
co-ordinates of a star are read very easily from the eye 



t. 




I'lG. 2.— Equatorial with ‘.teel tube. 

opened. The rising floor has a range of twelve vertical end, where there is a clioice of three breech-pieces— om 
feet— it is not circular, and in azimuth it extends over visual with four oculans, a second with a Repsolc 
120° but always opposite the dome opening; for example, micrometer, and a third the photographic, made b) 



Fio. 3.— Eye-ead 36-inch refractor. 


when the telescope is pointing to N. 870° E. the rising Adam Hilger to a specification and design by Sir Davii 
floor or platform lies between N. 30' E. and N. 150“ E. -GiU. No digging for a foundation is reipiired ; th 

Observers being scarce, provision is made to save them pier will be bolted directly to an outcrop of solid rod 

rtom walking oVer the edge. In actual work an assistant It remains to add a few words on the environment c 

will stand at the north end of the base and in charge of this much-needed addition to the "^8 
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telescopes south of the equator. Every one has heard 
of the Witwatersrand as the source of much of our 
gold. This range of hills lies in latitude 26° 11' south, 
just north of Johannesburg, and here, at an altitude of 
5925 feet, a thousand miles from Cape Town, and 240 
miles from the sea, is the observatory. Antares is four 
minutes of arc south of the zenith, and is the only 
clock star required. The average height of the baro- 
meter is 24*35 i^s* — one-sixth of the atmosphere is 
below and the part remaining is here less subject to 
vagar>^ than in almost any other part of the habitable 
globe. The climate is remarkably sunny, and the sky 
is free from cloud to a very high degree. Astro- 
nomical observations are possible on 300 or more nights 
in each year; on 200 of these one could obser\^e for 
ten hours continuously. 

Think what this means; work can be planned 
months ahead with a certain assurance of fa\ourable 


skies. There are no nights wasted watching for a 
possible break in the clouds, which, coming, is gone 
iDefore it r^n be utilised, but good observing weather 
in quantity, the incidence of which can be predicted 
99 times out of a 100. Cloudiness on the average equals 
30 per cent., and e\'cn in the rainy season seldom exceeds 
44 or 46 per cent. Humidity for the j^ear is 57 per cent., 
January 71 per cent., July 42 per cent. Rainfall 25 to 
30 inches, but there are only 85 wet days and not more 
than 190 wet hours. (.)! course there is a drawback : 
high easterly winds with dust ; and such dust — clouds of 
it, equal in density to a fog, but not more than two or 
three days in a year are as bad as this. The seeing is 
exceptional — not optically perfect perhaps, but so 
nearly ideal that the fame of its quality is spreading 
abroad, and rumours are heard of northern observers 
intending to enlarge and complete their researches by 
a sojourn in the Union of South Africa. 


Current Topics and Events. 


We have on several occasions expressed regret that 
no provision seemed to have been made for the dis- 
play of achievements of jmre science and their 
relation to industrial and Imperial development at 
tlic British Empire Exhibition to be lield next year. 
We are glad, however, now to be able to announce 
that at the recpiest of the Exhibition authorities the 
Council of the Royal Society has appointed a Com- 
mittee to organise a central exhibit to illustrate the 
fundamental principles of certain departments of pure 
science, with .special reference to the share taken in 
developing those principles by the Empire. A small 
sum of money has been yilaced at the disposal of the 
C,ommittee and space allotted in the Central Pavilion, 
riie Committee, which is a strong one, represents all 
branches of science. Sir Richard Glazebrook is 
chairman, with Sir Herbert Jackson and Mr. F. E. 
Smith as vice-chairmen. Mr. Woolcock, the chair- 
man of the Association of British Chemical Manu- 
facturers, who is taking the leading part in the organ- 
isation of the chemical exhibit, has become a member 
of the Committee. 

The Empire Cotton Growing Corporation has 
recently been considering the necessity for organised 
research at the universities and colleges of Great 
Britain, and has decided to offer retaining grants to 
certain universities where highly specialised research 
IS already going on. The Imperial Ckillcge of Science 
and Technology, South Kensington, has accordingly 
been offered the sum of 1000/. a year for a period of 
five years from October i, the money to be devoted to 
plant physiology and plant pathology in the Depart- 
ment of Botany. , The research work will be under- 
taken in the new Botany Building, recently opened 
by the Duke of Devonshire, to which the Rubber 
Growers’ Association of the City of London sub- 
scribed about 30,000/. about two years ago. These 
gifts are tangible evidence of the value which tropical 
agriculturists attach to the important research work 
which is being undertaken at the Imperial College, 
especially in connexion with plant physiology and 
pathology, under the direction of Profs. J. B. Farmer 
and V. H. Blackman, 
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July this vear has established a weather record 
for temperature, and in many places the thermometer 
has exceeded records for many years past, not only 
for July but also for any part of the summer. The 
hot spell was fairly established on July 5, when at 
Kensington and Greenwich the sheltered thermometer 
rose to 84*^ h'. On July 6 the temperature at 
Kensington was 87 ’ F., and at many health resorts 
it was 83° F. At Greenwich on July 7 the thermo- 
meter in the shade registered qo" F., and the solar 
radiation temperature was 103'’ J*'. The severe 
thunderstorms and torrential rains so prevalent over 
the countrv on July 9 and 10 had little effect in 
reducing the temperature, and from J uly 1 1 the heal 
became more in1(*nse. On July 12 the, thermometer 
at Andover registered 04" h\, and on July 12 and 13 
the temperature at Kensington was 92” F., while the 
niinimum night lem})erature registered on both 
mornings was 98 " F. ,\t Bath on July 12 and 13 
the thermometer registered 93"’ F. and 92"' F. re- 
spectively On the night of July 12-I3 the minimum 
temperature was 71'" l'\ at Hastings and Brighton. 
At Kew the maximum temperature was 80'' F. or 
above for ten consecutive days, and 91” F. recorded 
on July 13 IS a record for July; while on the same 
day 96'' F. at ('anulen Sejuare is the highc.st tempera- 
ture reported to the Meteorological Office during the 
warm spell. 'J'hese temperatures fall somewhat 
short of the London readings during the abnormal 
summer of 1911, when loo^' F. was recorded at 
Greenwich and 95'^ F. at Kew on August 9. A new 
type of pressure distribution set in over the British 
Isles on July 14, and a drop of temperature occurred 
in most parts of the country. 

The following elections to Beit Memorial Fellow'ships 
for Medical Research have been made, the general 
subject and place of research being ffiven after each 
name : — Setnor Fellowship : Dr. D. Keilin : the life- 
history of parasitic Protista and the physiology of 
parasitic Metazoa, at the Molteno Institute for 
Research in Parasitology, University of Cambri 4 ge. 
Fourth Year Fellowship : Dr. Katherine H. Coward : 
the presses of metabolism, nutrition and growth of 
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young animals, particularly with reference to the so- 
called deficiency diseases such as rickets, at the 
Biochemical Laboratory. Institute of Physiology. 
University College. Pniversity of T.ondon. Junior 
rellow^hipa : Dr. J . M . H . Campbell : Oxygen consump- 
tion and pulmonary ventilation during and after work 
in chronic heart and lung disease ; total metabolism 
and " efficiency ” of work in these and other diseased 
conditions ; changes in the capillary circulation in 
the skin in certain chronic nervous diseases, at the 
Department of Physiology, Guy's Hospital, London. 
Mr C'. G. Lambie : Inllucnce of insii\in upon fat and 
protean riietabohsm ; observations upon the fate of the 
sugar which disappears from the blood in hy])Oglyca*mia 
produced by insulin, at the I’niversitv of Ldinburgh. 
Mr. W. K. Slater : Determination of the molecular 
weight and heat of ('ombustion of glvcogen , an in- 
vestigation of cell mechanism under anaerobic condi- 
tions, in the Physiological Laboratory, Dniversityof 
Manchester, and the Institute of Physiology, Dniver- 
sity College, London. Miss D. S. Kussell ; The relation 
of renal efficiency tests to the morbid anatomy and 
liistology of kidneys, at the Patliological Institute of 
the London Hospital. Mr. C'. P. Stewart Investiga- 
tion of the methods of isolation and clieimcal constitu- 
tion of thyroxin ; the liver perfusion of substances 
related to histidine, in the Department of Medical 
Chemistry, University of Edinburgh. Mr. 11. J. 
Chaiinon ! The study of certiiin fundamental dietary 
factors in the nutrition of living organisms, at the 
Institute of Physiology, University College, London. 
Mr. W. Smith and Mr. L B. Winter Investigations 
on general metabolism in health and disease, with 
special reference to the metabolism of carbohydrates; 
search for alternative sources of insulin, notably from 
yeast, at the Biochemical Laboratory, University of 
Cambrg^e. Miss D. JL Steabben . Investigation of 
the mechanism of response to injection of colloidal 
substances, at the Lister Institute of Preventive 
Medicine. Chelsea Gardens, S.W , and King's College 
(London) Physiological Laboratory. Mr. C. S. 
Hicks : Investigation of the causation of goitre from 
a biochemical point of view, such as a close examina- 
tion of the relationship of iodine in foods to the 
incidence of goitre ; the chemistry anil pharmacology 
of substituents in the thyroxin molecule, from the 
point of view of the physiologic;al action of thyroxin, 
at the Balfour Laboratory, University of Cambridge. 

The Court of the Salters’ Company has appointed 
Prof. A. Smithells to be director of the Salters' Institute 
of Industrial Chemistry. 

We regret to announce the death on- July 15 of 
Sir Henry Hoyle Howorth, iAk.S., a trustee of the 
British Museum jsince 1899 , at the age of eighty -one. 

The diamond jubilee meeting of the British 
Pharmaceutical Conference and a meeting of the 
International Pharmaceutical Federation will be held 
in London on Jfily 2 ^ 2 ^. 

The Koyal Danish. Academy at its last annual 
meeting elected the folfowing honorary foreign 
members: Prof. Albert v. Lc Coq, of Berlin, Profs. 
Charlier, J. Forssmaai, and C. M. First, of Lund, Dr. 
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F. A. Bather, of the British Museum, and Prof. F, O. 
Bower, of Glasgow. 

At a recent meeting of the Institution of Electrical 
Engineers the following officers were elected : — 
President : Dr. A. Russell ; Vice-President ; Sir 
James Devonshire ; Hon. Treasurer : Mr. P. D. 
Tuckett ; Ordinary Members of Council : Mr. J. M. 
Donaldson, Dr, W. M. Thornton, Colonel T. F. 
Piirvcs, Mr. G. W. Partridge, Mr. P. Roshng, and Mr. 
S. W, Melsom. 

Ir is announced in Science that on his retirement 
through ill-hcalth from the directorship of the 
Mount Wilson Observatory Dr. G. E. Hale has been 
appointed honorary director. Dr. Hale will remain 
in charge of the general policy of the observatory, and 
Dr, W, S. Adams, at present assistant- and acting- 
director, has been appointed director in charge of 
operations. 

At a quarterly meeting of the council of the Royal 
College of Surgeons of England, held on July iz, 
Sir John Bland Sutton was elected president and 
Sir Berkeley Moynihan and Mr, 11. J. Waring were 
elected vice-jiresidents for the ensuing year. Among 
the elections made were the following : Mr. H E. 
Griffiths, Mr. V. 15. Negus, and Mr. C. 1’ (t Wakcley 
to be Arris and Gale lecturers. Prof. S. G. Shattock 
to be Erasmus Wilson lecturer, and Sir Arthur Keith 
to be Arnott demonstrator. 

The Minister of Agriculture and Fisheries has 
appointed the following departmental committee to 
inquire into the operations of the Fertilisers and 
Feeding Stuffs Act, loob • Lord ('liiiton (Chairman), 
Mr. E. Richards Bolton, Mr. E. (L llaygarth Brown, 
Dr. Charles CTowther, Mr T. Kyle, Mr. 15. S. Miller, 
Mr. G Stubbs, Dr J. F Tocher, and Dr. J A. 
Voelcker. The commit tee is to advise whether any, 
and if so what, amendments are necessary in order to 
render the execution of the Act more economical and 
effective, and to report accordingly. Mr. 11 J. Johns, 
of the Ministry of Agriculture and Fisheries, to White- 
hall Place, S.W., has been appointed secretary to the 
committee. 

Amonc the subjects discussed at the recent Inter- 
national Navigation Congress at Westminster on July 
2 - 0 were the latest improvements in regard to signalling 
at sea and on the coast. Fourteen reports were sub- 
mitted to the Congress, covering the current practice 
in Great Britain, Belgium, F'rance, Holland, Italy, 
Japan, Russia, Spain, Sweden, and the United States. 
Reference was made to experiments carried out by 
Trinity House, in iy 2 i, in connexion with synchronous 
signalling, in which two types of sound-transmitters 
were used — one a standard submarine bell, and the 
other a Fessenden oscillator, in conjunction with a 
wireless transmitter. The signals received from these 
were of such a character as to enable the distance to 
be calculated of objects invisible in fog, but within 
submarine sound range. A wireless installation, 
lately erected at Inchkeith in Scotland, was mentioned 
as affording facilities fpr experimenting* with direction 
messages to vessels equipped with a simple type of 
receiver gear. The most^ important advance in light- 
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house work in the United States has been the estab- 
lishment of radio fog signals. A plea was entered for 
the international adoption of some system of under- 
water signals, by which vessels in an area of reduced 
visibility could transmit information as to their 
courses to other vessels in the vicinity, as well as 
obtain the bearings of such vessels. The radio com- 
pass and position-finder now enable ships to approach 
the coast in tliick weather. It remains to provide 
means to ensure the safety of vessels coasting and 
entering port. The feeling was expressed that the 
subject of marine signalling was so important as to 
claim a larger share of the time of the next Congress. 

On July 4 Professor Dr. Ernst Beckmann completed 
his seventieth year. He was an apothecary originally, 
and changed over to the study of chemistry in 1875 
under Kolbe in Leipzig, After a short stay at the 
Technical Highschool in Braunschweig he went to the 
University of Leipzig in 1884, where he worked first 
with Johannes Wislicenus and later with Wilhelm 
Ostwald. It was about this time that Beckmann 
made the observation that ketoximes are transformed 
by pcntacliloride of phosphorus into acid amides. 
This Beckmann transformation has shown itself to 
be a very productive reaction for the investigation of 
the stereo-isomeric nitrogen compounds. At the 
same lime Beckmann elaborated the well-known 
methods for the determination of molecular weights by 
observation of lowering of the freezing point and 
rise of the boiling point of solutions. The use of Beck- 
mann's apparatus is now widespread, as well as the 
Beckmann thermometer employed in these operations, 
which combines accuracy to one - tliousandth of a 
degree Centigrade with a very simple regulation for 
the most varied ranges of temperatures. After 
having been for a short time at the universities of 
Che.ssen and Erlangen, Beckmann returned to Leipzig 
in 1 8^7, and remained thercas director of the laboratory 
for applied chemistry until 1912. During this time 
he showed great activity m numerous investigations 
in pure chemistry, foodstuffs, and drugs ; further, he 
constructed the burners fitted with sprays w’hich 
show of continuous working with coloured flames 
for spectroscopic and other optical work. In 1912, 
Beckmann undertook the organisation of the newly 
founded Emperor William Institute for Chemistry in 
Dahlem, where Willstatter, Stock, (). Hahn, and Lise 
Meitner have done much of their work. He resigned 
from the directorship of this institute in 1921, but 
is still untiring in research and literary work. 

The rise and growth of scientific and technical 
journalism is one of the most characteristic features 
of modern civilisation. Some day the upward trend 
of this movement must show a flattening tendency ; 
but of the approach to this phase there is at present 
little evidence. The " List of Serials received in the 
Library of the U.S. Department of Agriculture" 
(Washington; Government Printing OfiBce), exclusive 
of U.S. Government and State Agricultural College 
and Experiment Station Publications; which has 
recently bee|f ^received, includes no less than 5586 
distinct seri^ j If the excluded serials were added 
to the abot^'- £i||«ire an^ the publications currently 
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received by the U.S. Weather Bureau were also 
thrown in, a grand total of at least 7000 aerials would 
be recorded. AH these serials, of course, are not ex- 
clusively devoted to agriculture, but they have, at 
any rate, been collected with the view of the further- 
ance of the work of the Department. As regards the 
purely agricultural serials, the list is practically a 
bibliography of the subject. The auxiliary sciences 
are adequately but less completely rejwesented. The 
list, wliich is an 8vo volume comprising 358 pages, 
is divided into four parts. Parts 1 and 2 form a 
register of the* entire collection. Part 3 is an ad- 
mirably compiled suliject classification of the serials 
set forth in parts i and 2. This part includes the 
U.S. Government and State publications. Part 4 is 
a regional distribution of the data contained in parts 
I and 2. The list is admirably compiled and clearly 
printed. The librarians of the Department are to be 
congratulated upon its production. 

Referring to Dr. J. S. Owens’ letter in Nature 
of June 23, p. 848, regarding the haze overlying 
southern England on Derby Day, Mr. F. R. Farquhar- 
son states that he made an exposure on the course, 
using the widest aperture of the lens on a Kodak film, 
when the horses suddenly appeared out of the mist 
barely a hundred yards away. The result when de- 
veloped showed over-exposure, thus proving that tlie 
mist had not that liglit-stopping powef common to v 
the normal London mist. Dr. J. S. Owens writes: 

" The obstruction caused by a haze depends not only 
- on its density but also on the length of path of the light 
through the haze. The distance between camera and 
object was short and thus obstruction correspondingly 
small, while it is probable also that the vertical 
thickness of the haze was small and thus plenty of 
light penetrated. Anti-cyclonic weather, which is 
often accompanied by an inversion of temperature 
gradient a little above the ground, provides suitable 
conditions for a shallow dust haze. The dust being 
unable to penetrate the ' lid ’ formed by the tejnpera- 
ture inversion, may travel for great distances along 
the ground obstructing visitnlity of objects at a dis- 
tance, but having little effect on the quantity of 
light reaching the ground from the sky. In a London 
smoke log both the number of particles per c.c. and 
their size are usually greater, while the thickness of 
the layer of fogs is probably also much greater than 
in a haze .such as that on Derby Day." 

Mr. T. H. Digges La Touche, who is so well 
known by his published work in comiexion witli the 
Geological Survey of India, has prepared the catalogue 
and subject-index of literature added to the library 
of the Geological Society of London during the years 
I9i5-i9i9> This volume of 545 closely printed pages 
fills the gap in the valuable lists issued by the, Society, 
which are now complete to the end of 1922. Its 
price (los.) is moderate, apd for libraries the collec- 
tion of the records for several yeajs into one con- 
tinuous series facilitates r^rence. subject-index, 
occupying half the volufne, is a monument to the 
careful reading and judgment of Mr. Digges La 
Touche, and it must be remembft-ed that, for^e 
period the work represents very fairly the 
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geological literature of the world. We cannot find 
here lists of the publications of geological surveys ; 
these are indexed under their authors and the districts 
with which the memoirs deal. Maps separately issued 
are not regarded as " literature ” ; but, under the 
heading “ Maps,” there is a very useful list of those 
included, and often concealed, in printed papers, with 
indications of their scales. 

In connexion with the mechanism whereby pollen 
is fiblc to induce hay fever, a correspondent has 
suggested that possibly the pollen*" grains in the 
presence of moisture on the mucous membranes might 
protrude their pollen tubes ; these might penetrate 


the mucous membrane. A view somewhat similar 
was developed by Blackley half a century ago in his 
famous " Experimental researches on the causes and 
nature of Catarrhus aestivus.” He showed that 
neither the size nor the nature of the covering of 
the pollen can be the essential cause of hay fever, 
but from prolonged observations he believed that the 
moisture on the mucous membrane might cause the 
pollen to swell and to protrude its tube into a mucous 
gland. While this might explain some of the initial 
phenomena in an attack of hay fever, he was strongly 
of opinion that the obnoxious element of jiollen was 
the granular matter in the centre, a view universally 
accepted to-day. 


Our Astronomical Column. 


T.ahoe Mkti.ok. — Tn strong twilight on the evening 
of July I [ a fine meteor was seen at </' G.M.T , by 
Mr. E. W. Barlow of Wadhnrst, Sussex, who wn- 
sidered the object as bright as V'^enus at its best. The 
nucleus was pear-shaptnl and bluish, and a red tram 
followed it along an arc (jf about i o‘ . 1'hc duration 
of flight was 4 seconds and the path from 95 llcrculis 
to V Ophiuchi. 

Mr. E. H. Smith of llanwell, W., also saw tlie 
oliject and describes the patli with riderence to the 
stars Altair and Antares. The height of the meteor 
was about 6f) 54 miles over the English Channel ; 
length of path 90 miles, and velocity about 22 miles 
per second. 

The fireball was also observed by the Astronomer 
Royal and by Dr. ('rornmehn at the Royal Observa- 
tory, Greenwich, and they give the azimuth of the 
end point as 15 ’ W. of south. 

The Spiral Nebula: as Dust-Clouds.— Mr, J. H. 
Reynolds discusses in Mon Not. R.A.S. for May 
the recent suggestion of Prof Lindcmatm that the 
spirals are dust-clouds expelled from the (ialactic 
system by radiation pressure, and shining by reflected 
starlight. He gives a diagram 'of the distribution 
of the spirals, and of their radial velocities, deter- 
mined by Prof. Slipher. The data as regards size, 
inclination, and radial velocity ajipear to fit in fairly 
well with Lindemann’s thcsiry, if one adopts the 
eccentric position of the sun in the Galaxy, as given 
by Prof. Shapley’s determination of the distances 
of globular clusters. The spirals nearest to the 
Galactic centre would have the highest velocities, 
but would appear small to us, owing to distance. 
Those nearest to us would appear large, but would 
have small radial velocities, their motion being 
nearly across the line of sight. There is one feature 
of the spirals, however, that Mr. Reynolds regards 
as negativing the theory of their sliining by reflected 
starlight. This is the dark absorption stripe which 
is seen to cross the centre of many of the spirals 
that are seen nearly edgewise. On the reflection 
hypothesis, this should be bright and not dark; 
its presence seems to prove that the illumination 
of the spirals comes from within them. Some years 
ago Mr. Reynolds put forward the view that the 
spirals were shining by reflecting the light of some 
bright body in their centre, basing this on measures 
of the relative ^^brightness of different regions. He 
now repeats this suggestion, and adds that it may be 
possible for the ■ condensed matter in the middle 
of the spiral to give a spectrum of type F or G, 
without being in a stellar state. He . quotes in 
support some r^ent experiments on the spectra 
given by exploded wires. 


Stars in the Milky Way and at the Galactic 
Pole. — The Harvard College Circ. No. 242 contains 
a very interesting comparison of a Milky Way field 
with one at the South Galactic Pole made by Mr, 
Solon I. Bailey. The aim of such investigations is 
not only to give an estimate of the total number of 
stars that exist or rather can be photographed, but 
also to form an idea of their distribution in space. 
Star gauges were made by the Herschels a century 
ago, but since then siudies of the distributions of 
stars have been completed by Argelander, Seeliger, 
Pickering, ('eloria, Kapteyn, Gliapman and Molotte, 
and others. It was generally deduced that there 
were only twice as many stars m the Milkv Way 
as elsewhere up to about magnitude ten, although 
Hcrscliel's counts gave a maximum of about 20 limes 
as many stars in the Galaxy as at the Cialactic poles. 
An increasing Cxalactic concentration witli decreasing 
apparent brightness was shown by Ka])leyn, and a 
similar but less rapid degree of concentration was 
deduced by Chapman and Melottc. Mr. Bailey 
discusses photographs taken with the 24-ioch Bruce 
photographic telescope at Arequipa, Peru, the longest 
exposures showing stars fainter than the niiu'teenth 
magnitude. He gives a very instructive table 
indicating the relation of length of exposure to 
limiting magnitudes photographed, showing that as 
the stars become fainter, longer and longer exposures 
have to be made to gam every extra magnitude. 
Selecting a scpiare degree area in Sagittarius in the 
Galaxy, one of the richest star fields of the Milky 
W'ay, and comparing this witli the similar area at the 
South Galactic Pole, he obtains the following counts : 

Number of Sl.us. 


Exposim's. 
111. B. 

LimitinR 

MHgmtudt"'. 

Calcixy. 

I’ole. 

Rati), 

0 

1 

lo-i 

13 

5 

2 '6 

0 

3"3 

II -2 

47 

13 

3-6 

0 

10 

12-4 

III 

29 

3-8 

0 

30 

13-5 

349 

62 

5"6 

I 

29 

14*0 

1.945 

104 
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20 
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40 

0 
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lOI'O 
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0 

i «-3 
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494 

115*6 

360 

0 

19*2 

61,595 
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It will be seen that, up to about magnitude 10 
the number of stars in the Milky Way is aboul 
2*5 times that at the pole. After magnitude 13 
the ratio increases with great rapidity, until at aboul 
the 17th magnitude the ratio is more than 100 
If the stars were everywhere as dense as in this 
part of the Galaxy their number would be 2*5 billions 
wliile if the density were that at the pole, then 
number would be 23 millions. 
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Research Items* 


depopulation op Primitive Communities.— Mr. 
J. H. Hutton, whose monographs on two branches 
of the Naga Tribes in Assam have been received 
with much favour by ethnologists, reviews in Man 
m India (vol. 2, No. 4) the work of the late Dr. 
Rivers on depopulation in Melanesia, in the light 
of his experiences in Assam. He notes that, as in 
the case of the Kava of Melanesia, the influence of 
'missionary societies in Assam, who discourage the 
use of the mild rice beer, is driving their converts to 
opium. The appearance of consumption in recent 
years in the Naga hills may be attributed to the 
wearing of European clothes, which is also responsible 
for the spread of dysentery, itch, and yaws. The 
absolute prohibition of head-hunting has led to 
serious interference with all sorts of dependent 
activities, and ultimately leads to a total lack of 
interest in life, and so to the limitation of families, 
or even to the total refusal to procreate children. 
1'hese facts, which corroborate the ronchisions of 
Mr Henry Balfour in the presidential address recently 
flelivcred before the Folklore Society, deserve the 
serious attention of all those who are responsible 
for the welfare of primitive societies. 

Bronze Age Weapons in the Hull Museum. — 
In The Naturalist, No. 795, for April, Mr T. Sheppard 
reports further valuable additions to the collections 
in the Hull Museum. Some of the.se pieces formed 
part of the Scarborough hoard, of which twenty-three 
art' now" in the museum. The new examples include 
some interestmg axes and palstaves. An analysis 
of one of the axes by Prof. Cecil H. Desch .shows that 
it contains 80-25 cent, of cojijier, 16-39 jier cent, 
of tin, and minute quantities of lead, nickel, and 
sulphur 

Contraction and Djlatai ion oe Blood-V kssi- l. — 
S('ccial interest .has been artmsed by the work of the 
Petrograd physiologist Kravkolf, who is already 
known for his wtirk on the contraction and dilatation 
of the blood-vesst'ls of surviving organs. Kravkolf 
usually employs rabbits' cars, which retain then- 
vita hty for a long tune Even after keeping these 
organs for several days anti, weeks he obtained a 
definite reaction with adrenalin. In lus investigation 
he devised two methods for preserving the cars .^s 
file ears usually perish from infection contracted at 
the cut surface, he seals that end by dipping the 
excised ears into a vessel with molten paraflin 
When the paraffin solidifies the ears stand up m 
the vessel like plants in a flower-pot, and in this way 
the vital properties of the vessels are preserved for 
a long time. The second method is that of drying. 
The ears are dried in an evacuated desiccator over 
sulphuric acid until the moisture content is 5-6 per 
cent. Such preparations can be kept for about three 
months, and after soaking they respond to chemical 
stimuli. In this way also organs of higher animals 
show parabiosis after drying. It was ^also found 
convenient to employ human fingers, from amputations 
or later from corpses, for the study of the blood- 
vessels. These organs are just as sensitive m re- 
sponding to poisons and adrenalin and can be utilised 
as anatomical specimens as well. They can also be 
preserved and dried, Thc.se surviving organs also 
possess the property characteristic of living animals, 
that their skin reacts to cantliaradme, producing a 
focus of local inflammation with a blood-vessel 
reaction and tissue oedema. 

The Allantoic Placenta of Marsupials.— -One 
of the results of the visit of the British Assc^iation 
for the Advancement of Science to Australia in 1914 
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was the establishment of a committee to promote 
the collection of material for the study of the mar- 
supials, with special reference to their embryology, 
a task rendered imperative by the rapid extermina- 
tion of the native fauna. The principal part of the 
work of this committee was entrusted to Prof. T. 
Thomson Flynn of the University of Tasmania, w-ho 
gives us the first instalment ol his embryological 
results in a memoir on the Yolk-Sac and Allantoic 
Placenta in Perameles, published in the current 
number of -the Quarterly Journal of Microscopical 
Science (vol. 67, part i). It was in Perameles that 
Prof, J. P. Hill first discovered the existence of an 
allantoic placenta in the supposedly " non-placcntal " 
marsupials. Prof. Idynn confirms and extends 
Hill's ob.servation,s, and endeavours, apparently with 
success, to reconcile the supposed discrepancy between 
the development of the marsupial allantb-placenta 
and that of the primitive eutherian type, maintaining 
that the difference between the two is one of degree 
rather than of kind. He draws a close comparuson 
between the early stage of the allanto-placenta in 
Perameles ami that of the dog, and holds that l>oth 
can be derived from a common ancestral condition. 
He agrees with Hill in attributing the absence of an 
allantoic placenta in the majority of the Marsupialia 
to degeneration. 

The Pleistocene of North America and its 
Vertebuati<s.~ Tlie Carnegie Institution of Washing- 
ton has issued as its Publication No. 322 a substantial 
volume by Mr. O. P. Hay on “ Tlie Pleistocene of 
North America and its Vertebrated Animals from 
the States east of the Mississippi Kiver and from the 
Canadiaii Provinces east of longitude 95^'." By the 
author, who is obviously a thoroughgoing glacialist, 
“ the Ifleistocene is reg.inleil as being equivalent to 
wffiat is known as the Clacuil Period," and is divided 
by him into nine stages, five glacial and four inter- 
glacial, wdiile tlie Blanco is lieJd to belong to the 
upper, or uppermost, J’lioceiie. Ills Pleistocene is, 
tlieielore, obviously not quite homologous with the 
period that passes under that name with British 
geologists The various vertebrates are first dealt 
with mostly in groups, cetaceans, mastodons, etc., 
but sometimes by individuals, as m the case of three 
species of Elepluis , and their occurrences in each 
State, county by comity, is recorded and charted on 
maps, 'I'o Hus succeeds a section on the Pleistocene 
geology of the several States, with the assemblages 
of animals found in the various beds. Whether the 
value of all this painstaking work will prove com- 
mensurate with its bulk ot 500 octavo pages, time 
alone can show. The author’s conclusions as to the 
dates of advent and disappearance of the different 
forms that arc summed up in the table on pp. 14-15 
depend obviously on the correctness or otherwise of 
the determination of the age of the individual depo.sits 
in which their remains occur, a matter concerning 
wdiich the author himself appears frequently to be 
doubtful, and on whether all the fossil contents of a 
given bed truly belong thereto, as the author seems 
always to assume, or may in .some cases be mixed 
with others derived from older horizons. In any 
case this memoir will prove most useful to all interested 
in the subject, whether from the geological or palai- 
onlological point of view. • 

Virus Diseases of Plants. — The brief report in 
Phytopathology, vol. 13, No. 4, of the symposium 
upon mosaic diseases by the Physiotegical Section #f 
the Botanical Society of America and the American 
Phytopathological Sixdety records proceedings which 
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should be of outstanding interest to students of 
plant pathology and ultimately perhaps of veay 
great importance to agriculture. As a result of the 
papers communicated at this meeting, it appears 
that several cases of leaf mosaic and even that 
important economic disease problem, the leaf roll 
of potato, may have to be removed from the category 
of virus diseases and assigned to the category of 
diseases of which the causal agents are protozoa. 
Ray Nelson is reported to have produced photo- 
micrographs illustrating definite flagellate protozoa 
found constantly associated with leaf roll of 

? otato and the mosaic of bean, clover, and tomato. 

11 the light of th;s paper, the tendency seems to 
be to regard the intracellular bodies reported by 
L. O. Kunkel, and by H. H. McKinney, Sophia H. 
Eckerson, and It. W. Webb, in cases of mosaic 
disease, as also protozoal in nature. It will be 
remembered that Kenneth H. Smith briefly reported 
in Naturk of November i8, 1922, p. 668, the presence 
of curious intracellular bodies in the case 01 mosaic 
of potato, and demonstrated these at the meeting 
of the Association of Economic Biologists devoted 
to a discussion of virus diseases. A joint discussion 
upon this subject between the Sections of Botany 
and Agriculture is put down for the Liverpool 
meeting of the British Association, and it is much 
to be hoped that upon this occasion something may 
be heard of this new work upon the subject, as the 
report in Phytopathology concludes with the statement 
that “without doubt this symposium marks an im- 
portant milestone in the progress of plant pathology." 

Japanese Ukomyces.— Seiya Ito, professor of 
phytopathology. College of Agriculture, Hokkaido 
Imperial University, has contributed a monograph 
on the IJromyces of Japan, which forms Ft. 4, vol. 
xi., of the Journal of the College He describes 
fifty-six species of Uromyces and three of Pilcolaria, 
giving figures of the spores ; 19 .species are endemic, 
23 common to Europe, and 23 to America. One 
new species is described, Vromycea V icia-unijtigtp. 
Ito. Eight of these species had not previously been 
recorded from japan. Japanese rust fungi will in 
future be known to us mainly through the investiga- 
tions of Japanese mycologists, and yet it was only 
in 1858 that M. J. Berkeley and M A. Curtis described 
the first two rust fungi recorded from Japan. 

Size and Form in the Vascular Tracts of 
Primitive Plants. — Continuing his studies of the 
influence of size upon form. Prof. F. O. Bower, in 
the Proceedings of the Royal Society of Edinburgh, 
vol. 43, Part I, concludes,’ mainly as the result of a 
reconsideration of the figures of the axial stele and 
potiolar trace in the fossil Coenoptcrideae, that 
increase in size is followed by decentralisation of the 
vascular tracts. Various factors, such as mechanical 
necessities, requirements of tissue ventilation, and 
so on, may co-operate in bringing about this result, 
but the author concludes that “ there is certamly 
some other factor which it is more difficult to define 
than it is to point out its consequences." In the 
light of the considerations now advanced Prof. 
Bower is prepared to see a “ vmting down ” of the 
value of primary vascular characters for the purposes 
of comparison and phylesis, as such characters may 
result from homoplastic change consequent upon 
change in size. The same consideration raises the 
query wheth^ simpUcity of structure is to be 
assMiated with small dimensions, so that fossils of 
snUfUl size, like the Rhynie plants, may be anticipated 
to M primitive. 

Abnormal 'N^bather in the British Isles. — 
Exceptional weather conditions in England, either 
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abnormally cold or warm, are of sufficient interest to 
warrant scientific inquiry, especially with the 'view 
ultimately of forecasting such extreme weather 
changes. The Meteorological Magazine for June 
contains an article by Mr. C. E. P. Brooks of the 
Meteorological Office on " Sea Temperature, Pressure 
Di-stribution, and Weather of May 1923-” ^ 

clearly shown that the abnormally cold and showery 
weather of May was due to persistent north-westerly 
winds associated with a steep pressure gradient 
between an anticyclone over the North Atlantic and 
a depression over the south of Norway. The author 
attributes the abnormal conditions to the consequences 
of the abnormal summer of 1921. That summer, 
wliich will be remembered as abnormally fine and 
dry over England, was marked by open stormy 
conditions in the Arctic Ocean, which set free large 
quantities of polar ice. This reached Iceland in the 
spring of 1922, and lowered the temperature of the 
surrounding ocean ; in consequence the pressure 
rose and the tracks of depressions were driven south- 
ward, causing the unfavourable British summer oi 
1922. Towards the close of 1922 the bulk of the ice 
passed into the Labrador current, and this helped tc 
lower the temperature of the Gulf Stream. The 
combined conditions caused an abnormally cole 
spring this year in the United States. The mean see 
temperature immediately to the westward of the 
British Isles was aliout 2'^’5 F. below the normal, anc 
thm low temperature is said to have been partial!} 
the cause of the high jiressure over the centra 
Atlantic during May. It is to be hoped that th< 
abnormally hot weather of July, with its associatec 
thunderstorms, will be subjected to a similar searchinj 
inquiry. 

Oil and Gas Resources, Osage, Oklahoma.- 
In Bulletin 686 of the United States Geologica 
Survey is incorporated in one volume the severa 
advance chapters issued between 1918 and 192^ 
dealing with this important oil-bearing 'territory i] 
Oklahoma. Apart from the excellent structure 
maps included with the geological text, Mr. Davh 
White, chief geologist, coutributes a significan 
introduction. The work done on tliis Osage Reserva 
tion is a direct response to what Mr. White right! 
terms “ the imperative need for increasing to th 
utmost the petroleum supply of the United States. 
The area demanded special attention in this connexio 
for six reasons : it contains a great acreage of ur 
leased oil-lands, the productivity of certain develope 
areas is already high, the structures are favourabk 
the oil is of high quality, transport and refiner 
facilities are already at hand, and the Office c 
Indian Affairs (which administers lands held in commo 
by the Osage Indians) has been offering leases t 
competitive bidders. Unfortunately many of thes 
leases, including some already taken up, are, geologii 
ally speaking, unfavourable, while others which ha\ 
been neglected have great possibilities. In these ci: 
cumstances organised geological survey was essentia 
and by means of a system whereby reports wei 
published as soon as delivered by the geologist 
prospectors and others interested were able to gi 
first-hand information to guide them in their chok 
of land . The lucid description of structural principk 
and' geological terms employed, together with th 
explanatory remarks in the introduction, renders tW 
buUetin much less formal in character than is usuall 
the case with technical productions, though a sl^ 
comprehensive summary of .the principal geolojjici 
and economic features of the whole region migh 
have been included with advantage for the benefi 
of t^se nneonvexsant with local detail. 




The Liverpool Meeting of the British Association. 

I. — Local Arrangements. 


'T'HE preliminary programme and invitation 
A circular for the meeting at Liverpool of the 
British Association in September has recently been 
issued, and the subjects of the various presidential 
addresses and the Chief sectional discussions have 
been mentioned in Nature for June i6, p. 825. 
A short account of the local arrangements may, 
however, be of interest to members of the Association 
who intend coming to Liverpool, as wxdl as to others 
who are as yet undecided about their attendance at 
the meeting. 

The Reception Room and the General Offices will 
be at St. George’s Hall, though accommodation will 
also be provided at the University for meeting rooms, 
etc., for offices and members if required. St. George’s 
Hall, though rather more than half a mile from the 
University, where very many of the sections will 
hold their meetings, is admirably situated in the 
centre of the city, close to the railway stations and 
easily accessible by trarn from all parts. The 
experience of the last meeting showed how excellent 
a reception room it proved, while its beautiful 
tessellated floor adds a decorative value most recep- 
tion rooms lack. 

Section E ((Geography), and Section E (Economics) 
will meet in St. George’s Hall, the former in the 
concert room and the latter in one of the large rooms 
used ordinarily for purposes of the assizes These 
rooms being in the same building as the Itcception 
Room Itself could not be more convenient. Section H 
(Anthropology) will meet in the lecture theatre 
belonging to the Public Museum, not more than a 
few minutes’ walk from the Reception Room. The 
other sections will all meet in the University buildings. 
For convenience of getting to and fro between the 
Reception Room and the University, it is proposed 
to run a service of motor buses. 

The inaugural meeting and presidential address, as 
well as the evening lecture by Prof. Elliot Smith, 
will be held in the Philharmonic Hall, which has a 
seating capacity of about 3000. Citizens' lectures 
will be given in the Picton Hall, Liverpool, as well as 
m several of the neighbouring boroughs, and it is 
also intended to give a few lectures to young people, 
as these proved such a great success at last year's 
meeting at Hull. 

The Lord Mayor is giving a reception to members 
of the Association in the Walker Art Gallery and 
Museum and library (all three buildings being " en 


suite ") on Thursday evening, September 13, and for 
that occasion it has been arranged to exhibit the 
greater portion of the permanent art collections of 
the city as well as to show’ exhibits of interest in the 
Library and Museum. 

On the last evening of the meeting, Tuesday 
September 18, a scientific soiree will be hold at the 
University. This gathering, based on the lines of the 
Royal Society fulictions. will, it is believed, be of 
the greatest interest, as a very large number of 
exhibits and experimentKS illustrating recent develop- 
ments in science will be on view. There will also 
lie a series of lecturettes by eminent men of science. 
It may be mentioned that the committee engaged 
in the organisation of this soirtJe at the University 
hope that as many members of the Association as 
ixissible will wear full academic dress on that 
occasion. 

Diimig the whole of the meeting, an exhibition 
of scientific apparatus, specimens, diagrams, etc., 
representative of the work of all the thirteen sections 
ol the A.ssociation, will be on view in the Central 
Technical School, kindly placed at the disposal of 
the local committee by the Technical and Commercial 
Education Sub-Committee of the Cori>oration. Tliis 
exhibition should prove of interest to dl members, 
if one may judge from the small sectional exhibits 
which have been features of the Association meetings 
on several occasions during the last decade. All 
members of the Association will be admitted free. 

A comprehensive scries of excursions and visits 
to works and places of interc.st in the neighbourhood 
IS being arranged, and the local committee hope the 
programme will provide interest for all. 

A special handbook is in preparation. It will 
contain a number of articles dealing with the whole 
district of which Liverpool is the centre, rather than 
being restricted to the city and its immediate environs. 
It IS hoped members will find it of more than merely 
ephemeral interest, as the artick's are all by authors 
well qualified to write on their particular subjects. 

Every effort is being made by the local committee 
to make the meeting a signal success. It is hoped 
very much that all those interested in science, even if 
not actually i)rofe.ssional scientific workers, will attend. 
The local programme is developing week by week, 
and there is no doubt that by the date the meeting 
commences, provision will have been made for every 
minute of the member’s day. " Alfred Holt. 


The Thunderstorm of July 

''F'HE thunderstorm which visited I^ondon during 
^ the night of July 9-10 will find a place on the 
list of famous storms rather for its duration and for 
the spectacular effect produced at night by the inces- 
sant lightning, than for the quantity of rain associated 
with it or the damage dope, though neither of these 
was by any means negligible. It is too early yet to 
attempt anything like a complete account of the 
storm, but data already at hand, and personal observa- 
tions generously placed at my disposal, render a pre- 
liminary, note possible. 

Apart from the long duration, the most noteworthy 
general characteristics appear to have been the sudden 
development with little in the way of .sky signs to aid 
the isolated observer, the general Jack of hail, the 
absence of wiy marked squalls of ^nd at the surface, 
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9-10 over Southern England. 

and the very marked preponderance of cloud-to-cloud 
discharges, without which the damage might have 
been very much worse. 

The storm ^ first made its appearance about 8.30 p.m. 
(Greenwich time) on the south coast, where it was 
seen approaching from the south-east. It then pro- 
gressed N.N.W,, in the direction of London, where 
a corresponding phase was reached atiout two hours 
later, the system having advanced at a speed of 
roughly 25 miles per hour. This ralb of movement 
appears to have been maintained in the same direction 
across Bedford and Peterborough, and then, rather 
faster r on to Hull and Middlesbrough. Thunder- 
storm.s which occurred later on July ro at Beinviak, 

* The dLturbanco as a wh«te is lefemd to as the storm, but the sirstem 
imdoubtediy bad several nuclei. 
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Aberdeen and in the Shetlands, all on the continuation 
of this line, were not improbably related to the same 
general cause, though the continuity of the advance 
of the original system cannot be verified. 

The main rainfall was confined to a belt betweea^o 
and 40 mile.s in width, lying along the track of the 
storm. In this zone, falls were probably everywhere 
greater than i in., at least as far north as the Wash, 
while they ecjualled 2 in. in many places, and reached 
3 in. in isolated patches. On the south coast this belt 
of heavy ram extended from a point between Worthing 
and Brighton to a point between Eastbourrijs and 
Hastings, while central T.ondon la^ in the middle of 
the affected zone. Outside this band, amounts fell 
off quickly, particularly on the eastern side, where the 
boundary was sharply defined ; for example, while 
Eastbourne received i| in., Hastings and places 
further east escaped rain, and while Tunbridge WeUs 
experienced nearly an inch, there was none at Maid- 
stone. 

Over the southern portion of the track, including 
London, rain fell practically continuously for more 
than 6 hours, so that, allowing the speed of 25 miles 
per hour, the mam travelling rain system responsible 
for this belt of precipitation was here probably about 
150 miles long in the direction of its motion, and 33 
miles broad. 

In the north, the amounts and duration of rainfall 
appear to have been rather less than in the south of 
England. 

Striking agreement in time is shown by the hyeto- 
graph and microbarograph records at South Kcn.sing- 
ton between sudden changjps of pressure and intense 
bursts of rain, particularly just after 2 a.m. ((LM.T.). 
There is also agreement between the sudden changes 
of pressure at South Kensington and those recorded at 
Kingsway, London, W C.2, by the Dines float baro- 
graph, which shows the absolute magnitude of the 
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I pressure changes. It is interesting to mention that 
an observer in Hampstead noted quite independently 
that the worst crashes, followed immediately by 
torrential rain, occurred at 2,15 a.m. and 3.45 a.m. 
(G.M.T.). The first of these was about 10 minutes 
after the occurrence of the very pronounced peak 
in the Kensington microbarograph record and cor- 
responding heavy rain .shown by the hyetograph 
record. Thus, allowing 4 miles between the places 
of observation, we again find phenomena associ- 
ated with the storm travelling at about 25 miles 
per hour. 

Although a closer investigation is desirable before 
putting forward an explanation of the storm -with full 
confidence, an examination of the weather charts and 
upper air data available brings to light some very 
suggestive facts. Measurements of upper winds on 
the evening before the storm show that between about 
6000 feet and 18,000 feet above the surface there was 
a general wind current over the affected area agreeing 
very closely indeed m direction and speed with those 
of the movement of disturbance itself, and observa- 
tions of the drift of cirrus cloud show that above this 
the air motion was probably from about S.W. Kow 
the w'eather charts for July 8 and 9 show an anti- 
cyclone over the Continent and a depression almost 
stationary off the West of Ireland, and, further, a 
current of air of undoubtedly polar origin, and there- 
fore probably having a low upper-air temperature, 
circulating round the latter. 

It seems very likely that some of this jxilar air, in 
arriving, at some upper level, over the south-west 
districts of England and endeavouring to work its 
way northwards, side by side with the very warm air 
of continental origin over the isastern districts, spread 
laterally over the latter, producing the travelling area 
of instability necessary to explain the phenomena 
flcscnbed above. M. A. CiiBLEi i'. 


The Pascal Commemoration on the Puy de D6me. 


'^HE tercentenary of the birth of Blaise Pascal 
■*' (born June 19, 1623, died Augu.st 19, ib(>2) was 
celebrated at Cleriiiont-J^'errand in a senes of fetes at 
which the President of the French Kepublic, M. 
Millerand, and the most distinguished French scholars 
and philosophers met to do homage to his great genius. 

The culminating interest of the celebrations was 
the visit to the summit of the Puy de Dome on 
Sunday, July 8, to commemorate the experiment 
devised by Pascal and earned out successfully by his 
brother-in-law Florin P4rier, an fixperunent as famous 
in its day and as decisive in its significance as the 
eclipse expedition of May 1919 has proved ta be in 
our day. In demonstrating that the atmosphere has 
weight it destroyed a principle of the old physics 
^hich had become a^^oritative, the principle tliat 
Nature abhors a vacuum, and at the same time it 
inaugurated a new scientific concept in physics. 
The rain poured as we gathered on the summit where, 
above the ruins of all ancient temple of Mercury, a 
modern meteorological observatory has been erected. 
Those who were so fortunate as to find room in the 
small cupola of the observatory, however, are not 
likely to forget M. Painlev^’s discourse. T?ound the 
President wer6- grouped the Prefects of the Depart- 
ments, the Mayor of Clermont, the Rector of the 
University, Senators and Deputies, the representatives 
of the Institut de France, and the foreign guests of the 
Municipality; Li an eloquent oration M. Painlev^ 
described th» inception of the great experiment and 
discussed 4^3 sigoiificance* 

..j®, 2803, VOL. iia] 


No one of that large company (the Municipality 
entertained three hundred guests at the dejeuner 
on the mountain) who had ascended the mountain by 
the modern means of electric traction with luxurious 
comfort in little more than an lioiir can Jiave 
failed to reflect on the different conditions which 
prevailed in Pascal's time, and on the enormous 
difficulties of the original expedition. Those who 
arc interested may read the full and careful report of it 
in P^rier’s letter to Pascal. It was arranged that first 
of all two sets of apparatus should be tested side by 
side to see that they gave identical measurements, 
that is, to see that each column of mercury in the 
inverted tubes (barometer tubes) remained at the 
same height. One set was then carried up to the top of 
the mountain and the other left behind in the church 
of the Minimes at Clermont, The experiments with 
each set were made at tlie prearrangeef^hour and pre- 
ci.sely recorded. The significance of the experiment 
was its uniqueness. It differed entirely from observa- 
tions wffiich any one miglit make with the scientific 
intention of recording facts ; it differed entirely, 
for example, from ob.servations such as thoSe-of Tycho 
Brahe. It was uniquely deigned to test a physical 
theory which would stand fall by tn^jresiilt. It 
had been known practicall^by engineers for A long 
time that there was a natural limit to the action 
of a pump, and in the crucial experiment of 
Torricelli, with the column of mercury in the glass 
tube closed at one end and immersed in- liquid 
at the other it was shown that the principle was 
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the same as that which was applied to the action 
of. pumps, with the difference presumably due to the 
density of the liquid. 

The problem was not the fact but its significance. 
The^ Aristotelians held that it had been definitely 
established that the atmosphere had no weight, and 
what is quite certain is that no means of discovering 
its weight, if it had any, then existed. It is therefore 
strikingly analogous to the case of the hypothetical 
ether when physicists were engaged in devLsmg means 
of revealing its presence. Descartes, though entirely 
opposed to the Anstotelians, yet held on a priori 
grounds that the universe was a plenum. He needed 
the concept in order to explain the vortex motion 
which in his view accounted lor the variety of material 
forms. The apparent vacuum in the Torricelli tube 
he supposed to be due not to an absence but to the 
presence, or rather to the entrance under the conditions 
of the experiment, of a very subtle matter. I’ascal, 

' on the other hand, to quote M. Painlevc^ “ s'inspirant 
de Galihie et Tomcelli, entre la scienci' d’Archimdde 
ct la science moderne, jette un pont par-dessus vmgt 
Slides. La presse hydraulique, le barom^tre observe 
a diverses altitudes, ce sont les illustrations d’unc 
statique nouvelle qui embrasso a la fois, dans les 
memos principcs, re(iuilibre des hquides et celui dcs 
ga/." Let us imagine, he went on to say, that 
through .some disaster everything which we now know 
about Pascal had been lost to us save only his scientific 
writings. In what light would he appear to us ? 
We should be right to point him out as the first of 
the positivists methodically disengaging facts from 
the confusion of words, discrediting ]jurcly verbal 
definitions, “ cet air subtil qui anrait des inclinations,” 
” cette lumiere qui est un mouvement luminaire de 
corpiiscules luimneux.” 

Other memorable discourses followed, in particular 
one by M. Picard, before we sat down to the sumptuous 
banquet which the Municipality offered its guests. 
When this was concluded the President of the 
Pcpublic rose and to the enthusiastic applause of the 
company, though, it must be admitted, to the general 
surprise of those who were thinking of Pascal, 
delivered an impassibned and truly eloquent speech on 
the politics of the hour, wliich was immediately 
transmitted round the world. The rain ceased, and 
we made the return journey to Clermont favoured by 
a clear sky and splendid view over the grand Auvergne 
country. The city was gaily decorated for another 
celebration in the square over which the .statue of 
the seated Pascal presides. H. Wildon Cark. 


An Advance in Photometry. 

O ERR E. STEINKE, in an investigation into the 
^ -*■ accuracy , of the Wien-Planck law in the ultra- 
violet region of the spectrum, has recently made use 
of Elster and GeitePs potassium photo-electric cell, 
as neither the thermopile nor the bolometer was 
sufficiently sensitive to measure the minute quantities 
of radiant energy involved -{Zeits. f. Physik., ii. 
4 and 5, pp. 215-238, 1922). 

Herr Steinke has found it possible to increase the 
sensitiveness of the cell enormously, by increasing 
the voltage between the potassium anode and the 
platinum cathode ; and has carefully investigated 
the behaviour of the cell under these conditions. For 
red light, \-6sonn, an increase in voltage from 20 
to 210 multiplies the sensitiveness by 1045, and for 
violet light, \~’^62nn, by 1^95. This is due to the 
increased ionisation from collisions between the greatly 
accelerated electrons and the argon contained in thic 
cell. 


It was not possible to apply such a high voltage to 
the cell suddenly without a luminous discharge ; it 
was necessary to raise it gradually for hours or even 
days at a time, and it was then possible to reach the 
atn volts already mentioned. At 212 volts luminous 
discharge took place, after which the cell discharged 
at 162 volts, recovering if left to itself for some days, 
so tliat the potential could again be raised to 200 
volts. In forming the cell, as above, for high voltages 
it was found that each time the voltage was increased 
there was a strong ” darkness ” current at first ; 
which diminished in the course of time to zero for 
lower voltages, cfnd at 210 volts to a moderate value 
after several days. 

When the cell is prepared in this way, and is 
illuminated, a fatigue efiect is observed, tlie time 
required for the thread of the Lutz-Edelmann electro- 
meter to move from a certain division on the scale 
to another (85 to 65) gradually increasing to a limit- 
ing value, which in one experiment was reached in 
about fifteen minutes. This limiting value was deter- 
nuned in all the experiments. These were always made 
in the order of increasing illumination, as it was found 
that a high illumination produced a kind of after 
action, and a small illumination measured shortly 
afterwards showed a higher value than the real one. 
For the high voltages employed the limiting value of 
the photo-electric current was not proportional to the 
illumination, as it was found to be by Elster and 
Geitel for moderate voltages ; but the following 
relation was proved to exist, I* -ML; where I is 
the photo-electric current, I. the flow of radiant 
energy, and j and M are coirstants. The cell con- 
stant s varies with the wave-length, and with the 
voltage applied to the cell ; for small voltages it 
scarcely difters from unity, and the law becomes 
identical with that of Elster and Geitel ; for \-3i6;itM 
z was observed to be 1*3495, with 208 volts on the 
cell terminals, and intermediate values were found for 
other wave-lengths and voltages. 

Using the method described, Herr Steinke has 
measured the exponent c« in Planck's formula 
C I 

EX = ^ ^ for a number of different wave-lengths, 

including 34ou/i and 316 , um in the ultra violet. The 
mean value is 14,385, the largest variation from this 
being 0*63 per cent., and the mean probable error 
0-1 6 per cent. The actual probable error is rather 
greater than this, owing to the difficulty of deter- 
mining the wave-length of the rays employed, which 
were separated from the liglit of a carbon in- 
candescent lamp by filters. The value agrees satis- 
factorily with that determined by previous observers 
for visible radiations. The observations also show 
that carbon radiates, throughout the range of wave- 
lengths investigated, as a grey body. Herr Steinke 
proposes to continue the investigation, and to measure 
the constant C in the above formula. 

It would ajipear that the improved method of 
using the photo-electric cell should prove of the highest 
value in work on the spectrum, particularly in the 
ultra violet. 
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International Conference on Mature 
Reserves. 

' 7 ''HREE Associations in France eJi titled, respect- 
* ively, the Soci6t6 Nationale d’Acclimatatimi de 
France, the Ligue J^ran9ais ^lour la Protection des 
Animaux, and the Soci 4 te pour la Protection des Pay- 
sages de France, recently invited the»Royal Society 5 or 
the Promotibn of Nature Reserves.^o send delegates 
to attend a qonferwee “ Pour la Protection de la 
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Nature.” This Conference was held in Paris on 
May 31- June 2 last, and at the request of the Society 
for the I^omotion of Nature Reserves it was attended 
by lx)rd UUswater, Mr. E. G. B. Meade Waldo, and 
Mr. Percy R. Lowe (British Museum, Natural History). 

The Conference was presided over by M. Mangin, 
director of the National Museum of Natural History 
in Paris, and was divided into five sections : (i.) fauna, 
(ii.) flora, (iii.) geological, (iv.) sites and landscapes, 
(v.) general. 

At the sittings of the various sections papers were 
read in French by many members upon a great 
variety of topics. Most of the speakers dealt with 
the subject matter of the Conference so far as it 
affected their own country or their own special part 
of it, and few treated the subject from a general point 
of view. The paper read by the Swiss delegate was 
a striking exception to this rule, while M. Burdet’s 
lecture, mustrated with slides, which dealt with the 
Nature reserves of Holland, was a very useful and 
practical contribution to the Conference. 

It was felt by the representatives of the Royal 
Society for the Promotion of Nature Reserves that in 
any similar future conference a series of resolutions, 
not too many in number, should be prepared and 
circulated some weeks before the Conference, so that 
there mi^lit be aipplc opportunity for their rhsciission, 
emendation, adoption, or rejection. Such resolutions 
should deal with the subject matter from a general 
point of view, and .should indicate the best method 
of establishing Nature reserves, whether by State 
legislation or private enterprise ; in what manner 
such reserves might be best administered ; how funds 
might be obtained for the purpose ; how the rights 
of individuals in the lauds in question are to be 
protected, modified, or abolished ; how the selection 
of the proposed public parks or nature reserves is to 
be determined ; and in what manner subordinate 
questions arising therefrom are to be answered. 


University and Educational Intelligence. 

Glasgow. — Prof. Andrew Gray has intimated his 
desire to retire from the cliair of natural philosophy 
on September 30 next, on grounds of health. Prof. 
Gray has occupied the cliair since 1899, when he 
succeeded Lord Kelvin. During his tenure of office 
the fine institute of Natural IMiilosophy, wdiich was 
designed and erected under his direction, has been 
added to the numerous new scientific buildings of 
the University. Some 1100 students a year are 
accommodated in its spacious laboratories and class- 
rooms. 

Cambridge. — In connexion with the recent inter- 
national conference of chemists in Cambridge honorary 
doctorates in science were conferred upon a number 
of distinguished foreign chemists. In introducing 
them to the University the -Public Orator spoke as 
follows : 

Multa nobis antiquitas tradidit quibus adhuc nititur 
humana vita ; multa recentiores reppererunt et 
q^uotidie nova profert usus. Quantas omnium muta- 
uones induxerit vapor domitus ct quasi freno sub- 
ditus, quantas cxplorata res chemica, nulli non est 
notum. Inter ise ergo consociati sunt illi (jui, sive 
ipso veritatis amorc, sive commercii causa proinovendi 
chemica tractant, et quotannis concilium convocant. 
Hoc anno patriam nostram petierunt et inter urbes 
B:^ tannicas Cant® brigiam . Multarum gentium legates 
praesentes videre lactamur ; abesse adhuc dolexnus 
nonnnllarum. Universitas nostra voluit e tanta 
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frequentia quosdam titulo doctoris decorare, quo 
patefactum omnibus quanto honore et haec studia 
et qui eis se deddint unlvai^os habeamus. 

IMmum vobis praesento Albinum Haller. Quid- 
quid enim in sdentiis apud Francos agitur,^ in 
Academiam suam Scientiarum conferunt; hoc in 
circulo conveniunt omnes qui haec studia pro- 
sequuntur ; huic quasi senatui curiaeque quotannis 
praeficitur vir egregius. Quern ergo fratemitas sua 
honore tali dignata sit, ilium et nos honorare volumus. 

Sequitiir Wilder Dwight Bancroft et studiis et 
affinitate nobis conjunctus, qui alter Ulixes multorum 
providus, novam Ithacam novis artibus Uluminavit. 

Ttidem provenit Ernestus Julius Cohen, quern 
in Academia sua Rhcno-Trajectina, ut Ovidium 
alteriim 

in nova fert animus mutatas diccre formas 
corpora. 

Francus ct alius insequitur, apud Parisios in 
Collegio Francorum professor, Carolus Moureu, 
non ille rerum contemptor minutissimariim sed 
inquisitor acerrimus. 

Hodie, dum procul horrificis tonat Aetna ruinis, 
non usitato salutamus Italum, Rafaelem Nasini, 
quern nobis misit urbs Etriisca, Vergilio nota, 
Alphaeae ab origine Pisae. Hic cxploranilos sibi 
Volcani dclegit vapores, 

qualis sese halitus atris 
faucibus effundens supera ad convexa volant, 

necnon ct Albunea qualem 

exhalet opaca mcphitini. 

Hclvetius quoque adesl, iarn senior, Universitatis 
Genevensis professor, Amatus Pictet, qui bases 
rcTum inspexit, ad investigandum curiosus quae 
vacuum per inane fieri possint, 

Gandavensis item Acaclemiae profc.ssor advenit, 
cuius si velitis opera recognoscere sunt qui possint 
oratione fluentiore vobis exponerc ; constat tamen 
illorum qui talia tractant nullum Frederico Swarts 
antecellere. 

Felix qui potmt renim cognoscere causas ! 

Credo equidem, sed non omnibus omnia concessere 
Parcac. Arcadiam nactus sum, Musarum anti- 
quiorum aedituus indignus, contempto in fano 
ministrare laetus. Vos quorum est prodigia tractare 
e terra Cham exorta, quaeso mini i^oscitc, si 
linguarum nescius singularum Latine vos gaiidere 
iul^am universes. 

Liverpool.— -h'oUowtng on the death of his widow, 
the estate of the late Prof. Campbell Brown has been 
, handed over to the university under the conditions 
stated in his will. These provide that (i) A 
' Campbell Brown chair of industrial chemistry shall 
be established with an endowment of 1200/., the first 
professor to specialise in oils, fats, and waxe,s. In the 
first instance the salary shall be 1000/. per annum. 
(2) The income of a sum of 5000/. shall be placed at 
the disposal of the professor for the upkeep of his 
department. (3) A Campbell. Brown fellowship, value 
150/. per annum, for senior and honours chemistry 
students, not necessarily trained in Liverpool, shall 
be established ; and (4) The balance of the bequest 
shall be invested and accumulated until sufficient 
income accrues to enable eptrance scholarships of 
the value of 80L per annum, tenable for three or four 
! yeare, to be offered , 

LoNDON.-^The following doctorates have been 
awarded: PA.D. Mr. L. Hall (Battersea 

, PolytecMc) for^ a th^s ^tled ‘^ Xbe Study ofj^ 
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Optical Activity ” ; Mr. Phillips (Battersea 
Polytechnw) for a thesis entitled “ The Relation 
between Chemical Constitution and Optical Rotetory 
Power ” ; Mr. A. Brammall (Imperial College, ‘Royal 
College of Science) for a thesis entitled “ The Mineral- 
ogy, Structure, and Petrology of the Dartmoor 
Granite " ; Mr. H. Schofield (Imperial College, Royal 
College of Science) for a thesis entitled “ The Measure- 
ment of Thermal and Combustion Efficiency of High 
Speed Multi-Cylinder Internal Combustion Engines 
by the use of a new Optical Indicator,” and Mr. 
R. I.. Smith-Rose (Imperial College. Royal College of 
Science and City and Guilds College) for a thesis 
entitled ” On the Variations of the Apparent Bear- 
ings of Fixed Radio-Transmitting Stations.” PhJi. 
(Engineering) : Mr. H. F. G. Letson (East London 
College) for a thesis entitled “ The Experimental 
Determination of the Temperature Distribution, and 
Calculation of the Thermal Stresses in a Diesel Engine 
Cylinder Liner.” 

Applications are invited for the William Julius 
Mickle fellowship, of the value of at least 200/., 
awarded annually to the man or woman resident in 
London and a graduate of the university who is 
deemed by the Senate to have done most to advance 
medical art or science within the five preceding years. 
Applications must reach the Principal Officer of the 
University, South Kensington, S.W.7, by. at latest, 
the first post of October i next. 


On July 27, the summer meeting of the Ihiiversity 
of Oxford Delegacy for the Extension of Teaching 
ojieus with an inaugural lecture by Sir Michael Sadler. 
W e have already referred to the excellent programme 
which is being provided this year (N\ture, May ly, 
p. ^>88), which includes lectures on the functions of 
universities, the economics of English country life, 
ami research in organic chemistry. Special raihvay 
f.Kilities are being offered for those desirous of 
attending the meeting. Full particulars can be 
obtained from the Secretary, University I'2xten.sion 
Delegacy, Examination Schools, Oxford, 

The jubilee celebrations of the Cambridge Uni- 
vensity Local Lectures began on E'riday, July ft, with 
a sjiecial Congregation for the conferment of honorary 
degrees for distinguished service in the cause of 
unn ersity extension, namely, the degree of LL.D. on 
Sir Michael Sadler, Mr. R. G. Moulton of Christ’s 
College, and Mr. Albert Mansbridge, and the degree 
of M.A. on Mr. G. P. Bailey, Mr. J. H. Fisher, and ^Ir. 
Alfred Cobham . On the Saturday and Monday there 
were meetings of a conference on extra-mural teaching. 
Speeches' at the conference emphasised the far-reaching 
effects of the movement initiated in Cambridge by 
James Stuart in. 1873, which has spread not only 
throughout the British Empire but to most of the 
civilised countries of the world, attaining its greatest 
and most various developments in the United States. 
The speeches dwelt also on the value to extra-mural 
lecturers of the stimulation they receive from 
lecturing to (and being cross-examined by) adult 
audiences, contrasting their eagerness with, and 
perhaps exaggerating, the letliargy and ” anxiety to 
curb an exhibition of enthusiasm ” of the normal 
undergraduate student. In the opinion of the Master 
of Bafliol, those who are responsible for the further 
development of the movement are at a parting of the 
ways, and careful guidance will be needed if it is 
not to suffer the usual penalty of success and become 
absorbed in its own mechanism. Progress will 
depend largely on co-operation between universities, 
local authorities, and voluntary bodies. 
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Societies and Academies. 

1.0KD0N. 

Mineralogical Society, June 19. — Dr. A. Hutchin- 
son, president, in the chair. — L. J. Spencer, with 
chemical analyses by E. D. Mountain : New copper- 
lead minerals from the Mendip Hills (Somerset). 
Mendipite (2PbO . PbCl^), which occurs a.s crystalline 
nodules in manganese-ore, Is recorded from new 
localities. Chloroxiphite (2PbO . Pb(OH)a . CuCl.,) 
as green moiioclmic blades resembling epidotc, and 
diaboleite (2Pb(OH)j . CuCl^) as bright-blue tetragonal 
plates resembling bolcite, both occur embedded in 
the mendipite. llydrocerussitc (aPbCOj . Pb(OH)j) is 
abundant, sometimes as large crystals (i.e. crystallised 
” white lead ”). Crednerite (CuO . MnjO;,) forms fan- 
like aggregates of thin jilates. Pyromorphite was, 
some centuries ago, evidently an important ore of 
lead in the Meiuhiis. Whilfcnitc and mimetite have 
been found at Higher Pitts near Priddy. The various 
minerals show progressive stages of alteration with 
some well-marked iiseudomorjihs : mendipite— 
hydrocerussite — >.ceru.s.site ; chloroxiphite — >.hydro- 
ccrussile + malachite I— ^ccrussitc -I- crednerite — 
malachite 11. — W. F. p. McLintock : On a petalite- 
bcaring rock from Devonshire. The well-known 
aplitc from Meldoii in Devonshire develops in 
certain parts of the intrusion a soda-lithia phase 
rich in the rare liihium-aluminium silicate, jictalite. 
This mineral, not jircviously known from Britain, 
occurs as one of the final products of consolidation 
of the aplitc either m coarse-grained veins of pegmatite 
associated with quartz, ortlioclasc, albite, a litlua- 
bcaring mica, tourmaline, and apatite, or as irregularly 
shajicd masses throughout the rock itself. The 
petalite gives rise by decomposition to the pink 
clay, moiilmorillonite, so well known from this 
locality. Ortain other veins, fiee from petalite, 
tire also present, the most interesting constituents 
of the rarer types being prelinite, axinite, and a 
pleochroic cordicrite. The apatite in the aplite is 
a pncumatolytic mineral occurring not only in tlie 
rock as ophitic patches enclosing quartz and felspar, 
but also mijire^ating certain xenoliths of peculiar 
type. — A. Brammall and H. F. Harwood : The 
accessory minerals of the Dartmoor granite. Tour- 
nitdine, which is one of the minerals identified, 
originated at two stages in the cooling history of 
the intnision : (i) pre-solidification — primary and 

secondary ; (2) post-solidification — secondary. The 
more severe and widespread pneumatolysis and the 
lodes are relerred to a post-solidification stage. — 
Scilaro Tsuboi : (i) Optical dispersion of three 

intermediate plagioclases. The principal refractive 
indices, a. (i, y, of (a) oligoclase from Hawke mine, 
Bakcrsvillc, North Carolina, (b) andesine from 
Maeyama, Shinano, Japan, and (c) labradorite from 
County Ifown, Ireland, for light of 9 different wave- 
lengths, and the optical orientations of the first and 
the third of these felspars, for light of 5 different 
wave-lengths (700, C44, 589-3, 535, 508-5^/*) were 
determined. (2) A dispersion method of determining 
plagioclases in cleavage-flakes. The method is based 
on the principle of H. E. Merwin’s improved immersion 
method. By means of a diagram a quick and exact 
determination of plagioclases is possible. It is 
applicable to small crystals such as are common in 
rocks. — C. S. Garnett : The ” toadsfbne-clays " of 
Derbyshire, The olivine-dolerites (” loadstones ”) of 
Derbyshire undergo two types of alteration ; (1) by 
ordinary weathering to limonite or ochreous deposits ; 
(2) in the absence of oxidising agenis under a lim.> 
stone covering, they may pass through dolerite- 
greenstone and " green-earth ” to a greenish- white 


ii8 


NATURE 


or almost white clay (" toadstone-clay ") with the 
compo^tioa aAljjOa . bSiOo . 3H*0. — G. T. f 

(i) The meteoric stone which was seen to fall at 
Ashdon, near Saffron Walden, Essex, on March 9, 
1923. The stone, which weighed about 1300 grams, 
is a white chondrite showing on one face well-marked 
radiating lines of flow of the fused crust. {2) The 
Sinai meteorite. The meteoric stone of 1455 grams 
which was seen to fall near Kantara in the north of 
the Sinai Peninsula in July 1916 is an intermediate 
hypersthene-chondrite, having a percentege of nickel- 
iferous iron of about 8' 6 in which tlie nickel amounts 
to about 15 per cent.— G. Greenwo^od : Communica- 
tions from tne Crystallographic Laboratory of the 
University of Manchester. No. i. The detection 
of rotatory polarisation in an orthorhombic cr5^tai 
eahibiting crossed . axial dispersion. A plate per- 
pendicular to the acute bisectrix of a crystal of tri- 
phenyl-bismuthine dichloride when in the extinction 
position transmits a brilliant giecn monochromatic 
light due to circular polarisation. — A. F. Hallimond : 
^he chemical classification of the mica group. 1 . The 
^d micas. 
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Linnean Society, June 21. — Dr. A. B. Kendle, 
president, in the chair. — E. Heron- Allen and A. 
Earland : The Foraminifera of Lord Howe Island, 
South Pacific. Some 199 species of Foraminifera, 
identified from matenal collected by Prof. R. Douglas 
Laurie at Lord Howe Island in 1914* ‘i^Tid including 
two new genera and seven new species, were described. 
The chief feature of the collection is the prevalence 
of forms in the condition of reproduction, (a) by 
viviparity, and (6) by budding.— T. A. Dymes: 
Seeds of the marsh orchids. I'he marsh orchids fall 
into two groups : (1) Maculatae, and (2) Latifoliae. 
The seeds of Maculatae differ from those of the 
Latifoliaj in that the testal cells are sculptured. 
Seeds even from the same plant may vary greatly, 
though Orchis majahs, Reich, has uniform seeds. 
^A. Dendy and Miss Leslie M. Frederick: On a 
collection of sponges from the Abrolhos Islands, 
Western Australia. There are forty-eight determin- 
able species, of which twelve arc regarded as new. 
The Calcarea identified include a nuniber of fine 
specimens of the rare Granitopsis cylindrica, and 
there is a new species of the rare and remarkable 
" Pharetronid *’ genus Lclapia, and a new genus of 
Leucascidae. The Tetraxonida form the bulk of the 
collection. The sponge fauna of the Abrolhos Islands 
is mainly intermediate in character between that of 
the more westerly Indian Ocean and that of the more 
easterly Australian coasts : but it contains a small 
element apparently derived from the north. — Ethel 
N. Miles Thomas : Observations on the seedling 
anatomy of tlie genus Ricinus. The presence of 
alternate or root xylem in the hypocotyl and cotyledons 
of several species of Ricinus, including i?. communis, 
is established. At an early stage the alternate or 
radial elements alone are lignifiod. The tissue 
groupings associated with root structure are only 
found low in the axis, while above the collet eight 
stem bundles are found w’hich arc continued upwards 
as the four equally spaced bundles of the cotyledons. 
In addition, there are alternate xylem elements in 
the cotyledonary plane, i.e. that passing through 
the centre of each cotyledon. The existence, as well 
as the resorption, of these elements, which are usually 
in direct contitiuity' with the cotyledonary root poles, 
has now been established in a large number of di- 
cotyledonary species. — C. H. O’Donoghue : Opistho- 
branchiata collected in the Abrolhos Islands.^ 

* Royal Anthropological Institute, June 26.— Mr. 
H. J. E- Peato in the chaJr.-r-Hazzledine Warren : 


— T 

The palfiBolithic succession of Stoke llewii^wi. 
The latest group which is found upoivthe Stoke 
Newington ° floor ” is a clearly-defined Moustenan 
industry, with fine examples 01 both focloirs and of 
the equally characteristic trimmed -flake points. 
Delicately finiwed pointed and ovate imjplements . 
are also found. This “ floor " occurs in we uppCT 
sandy beds of the terrace deposits, associated wiw 
a temperate flora, Corbicula fiuminalis, and the 
northern migrating animals. The serie.s of inter- 
mediate age are found in the underlying gravels of 
the terrace, and they constitute an equally well- 
defined late Chellean group. They are contemporary 
with the gravel. The tliird and apparently oldest 
series are greatly abraded derivatives, and they 
frequently exhibit a second scries of abrasions and 
chips that are later than the palination of the flmt. 
The dominant fonn of implement is a rude, 
ovate ty'pe, made with a minimum of flaking, although 
occasionally better - finished examples arc fo^q. 
The pointed form occurs, but is le.ss common. 
scries is comparable with the " Hill group ’* described 
by Prcstwicli from the Kentish plateau, and is con- 
sidered by some to be of Early Acheulcan date. 
There is, however, much cumulative evidence from 
other localities, besides Stoke Newington, which 
would appear to suggest that the derivative senes 
Stoke Newington may be older than the Chellean 
group as defined by Commont from the Somme 
Valley. 


Aristotelian Society, July 2. — Prof. A. N. Wliito- 
head, president, in the chair.— M. Ginsberg : The 
category of purpose in social science. Lhc interpre- 
tation of purposive activity as consisting in the 
realisation of conscious factors involved in voluntary 
behaviour is misleading when applied to creative 
work and practical activity, and it breaks down m 
the biology of the lower organisms. The purposive 
must be related to the teleological. A comparison of 
mechanical, organic and purposive wholes shows the 
importance of viewing purposive wholes as a species 
subsumed under a wider genus, conational wholes. 
These may be defined as systems which maintam 
themselves as wholes by the striving of their parts 
towards mutual adjustment. They vary enormously 
in the degree of integration achieved, and the ex- 
plicitness with which the ends of the system are 
rcaUsed by th^ parts of which they consist. Perhaps 
organisms afe conational wholes. There are all sorts 
of organisms belonging to different levels of integra- 
tion So there are all sorts of social wholes, varying 
in plasticity, articulateness, and comprehensiveness. 
It IS important to recognise integrations of different 
orders or levels, and the kind of integration achieved 
by societies is not the same as that which charac- 
terises tlie holding together of mental proc^es m 
one stream of consciousness. Institutions and tradi- 
tion may be regarded as the result of trial-and-crror 
experiments towards mutual adjustment. 

Dublin. 

Royal Dublin Society, June 26.— Prof. J. A. Scott 
in the chair.— H. G. Becker : Improved methods of 
evaporation under laboratory conditions. A special 
form of oil bath incorporating a wmd-tunnel was 
used to determine the rate of evaporation of distilted 
water at different temperatures from 30“ C. to 100 C., 
and in currents of aar of different speeds, the rare 
of evaporation being measured by observing tire faU 
of a glass float in the Uquid. The rate is proportion^ 
to the vapour pressure up to 90® C . ; above 
temperature it increases more rapidly, By mamtairf- 
ing tire water at 95® C. in a rairrent air of 500 ft 
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p«ir min. a^venfold increase in the rate of evapora- 
tion wag Stained as' cqmpalted with the rate of 
evaporation on a water or steam bath, A new form 
of laboratory , evaporator described consists of a 
alass bulb. contaimn|' the liquid, mounted on fibre 
bearings, and rotated by a small motor, while it is 
heated dibctly by a buusen burner. The rotation 
prevents the liquid in contact with the glass bulb 
from becoming super-heated, and, besides keeping 
the liquid mixed, spreads it out in a thin film on the 
upper surface of tne bulb while a current of air or 
Inoifferent gas can be blown through the bulb. It is 
possible to obtain rates of evaporation up to twenty- 
four times as great as that on the water bath. — 
H. G. fiecker and W. E. Abbott : A rapid gasoinetric 
method of estimating dissolved oxygen and nitrogen 
in water. The gas is expelled by dissolving an 
electrol3rte in tlic water, the displaced gtis being 
liberated in a partial vacuum, collected, and measured. 
Caustic potash is the most satisfactory electrolyte. 
The anmytical results are comparable with those 
obtained by the Winkler and boiUng-out methods. 
The advantages claimed are simplicity of apparatus, 
rapidity, and smallness of the water sample required 
for a determination. — W. R. G. Atkins and M. V. 


Lebour : The hydrogen ion concentration of the soil 
and of natural waters in relation to the di.stribution 
of snails. The hydrogen ion concentration of the 
soil is a factor hmiting the distribution of snails, 
which arc far more numerous between P»7 and Pii8 
than elsewhere. Of 27 species of snails found in the 
flistricts studied, 4 species occurred at P115, 20 species 
at Ph 7, and 14 species at P,i8. Snails with hyaline 
shells occur over a wide range, but those with 
calcareous shells are hmited to the more alkaline 
soils. Granite and quartzite regions have few siiecies, 
basaltic districts ha\'e a more numerous fauna, and 
hniestone areas arc rich both in variety of sjiccies 
and number of individuals. The distribution of 
some species within the British Isles is probably 
explained by the “age and area “ tlu^ory of Willis, 
rather than by a limitation through unfavourable 
ecological factors. Cochhcella barbara appears to 
have a western, and Theba cantiana an eastern, origin. 


Paris. 

Academy of Sciences, June 25. —M. Albin Haller 
in the chair. — Maurice Hamy : The determination 
of small diameters by the interference method. — 
P. A. Dangeard and Pierre Dangeard : Second note 
on the vitality of leaves of Aucuba preserved in a 
vacuum. The Aucuba leaf after being in a vacuum 
for twelve months resembled, macroscopically and 
microscopically, a freshly plucked leaf. It retained 
its original green colour, and the vitality of its cells 
was undiminished. — Morin Molliard ; The deter- 
mining factor in the formation of conidia in Sterigmato- 
cystis nigra. The formation of conidia is determined 
by a deficiency of phosphorus or other nutritive 
element in the culture fluid, together with an excess 
of potassium. — V. Grignard and R. Escourrou : The 
methylheptenols : their ketonic decomposition. — 
F. H. van den Dungen : Calculation of the simple 
poles of a mcromorphic function. — Gino Fan© : The 
congruence of the normals to a quadric. — L. Dicombe : 
The analytical theory of irreversibility. Elementary 
isokinetic transformations. — C. Gutton, S. K. Mitra, 
and V. Ylostalfi : The high-frequency discharge in 
rarefied gases, 'llie frequency range in these experi- 
ihents varied between 50 and 2,140,000, and tubes 
with internal and external electrodes were used, the 
gas being dry air. The potential varied with the 
frequency, and tpr tubes with internal electrodes 
the difierence of potcintial always increased with 
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the frequency ; for tubes with external electrodes 
the presstire of the gas affected the relatlqp^tween 
potential and frequency, Errera : Colloidal 
supports for obtaining the emission spectra of solu- 
tions. The spark is passed between rods- of gelatin 
containing the salt under examination r ' the method 
has the advantage that fewer lines are introduced 
into the spectra by fhe electrodes than when metal 
or glass supports are used for the solutions. — ^M. 
Duffieux : The mass of the particles which emit the 
secondary spectrum of hydrogen. The experiments 
described lead to the conclusion that* all the lines 
examined in the aecondary hydrogen spectrum must 
be attributed to the molecule of hydrogen. — MU®* 
St. Maracineanu : Researches on the constant of 
polonium. Published values for the period of 
polonium vary between somewhat wide limits', 
^ 34'.5 to 143 days. The value I39;5 days is regarded 
as the most probable. Deposition of radioactive 
substances on glass is preferable to deposition on 
metal plates in researches of this nature.*— G. Dupon^ 
and L. Desalbres : A curious case of separation m, 
optical isomerides by distillation and by crystalliw 
tion. A partial separation of active and inactive^ 
pinciie can be made by fractional distillation with 
a very efficient column ; evidence of a similar sepam- 
tion has been obtained by fractional crystallisation 
“ 75 ° C. -M. Geloso : Isotherms oi the adsorption 
'of salts by manganese dioxide. Experiin^ial results' 
of the adsorption of copper, nickel, and iron by 
]>rccipitate(l manganese dioxide ; a simple expression 
is deduced which accurately expresses the experi- 
incntaljdata. — Paul Pascal ; The magnetic properties 
of cyanic and cyaiiuric compounds. From a study 
of the magnetic susceptibility of compounds contain- 
ing the groups (CNO) and (C^bNjO,) and assuming 
the law of additivity, conclusions arc drawn con- 
cerning the constitution of these compounds. Cyanuric 
acid is regarded as possessing a structure similar to 
tlie benzene nucleus, but isocyanurales and cyanieli^e 
differ in structure, althougli containing a six-atoifi 
ring. — ^Aiidr^ Charriou : The reciprocal displacement 
of substances carried down by precipitates. Chromic 
acid IS carried down by a precipitate of aluminium 
hydroxide, and this cannot be washed out wirii 'water 
or witli solutions of salts of monobasic acids ; the 
chromic acid, however, can be removed completely 
by washing with solutions of salts of dibasic or 
tribasic acids (sulphate, oxalate, phosphate). — Henry 
E. Armstrong : The origin of osmotic effects. Hydrono- 
dynamic transfonnations in aqueous solutions. Dis- 
carding the Arrhenius theory as irrational and in 
disagreement with the facts, a r6sum6 of the hydrone 
tlicory is given, and tliLs is regarded as explaitiing 
all the properties of aqueous solutions. — Alfred 
Gillet and Fernand Giot : It Ls common knowledge 
that treatment of the fibre before dyeing with^op^V 
salte in some cases increases the fastness to light. 
It Is shown experimentally that a preliminary treat- 
ment of the fibre with cuprous salts exerts a strong 

E rotective action against hght for the dye 2B diamine 
lue. — Max and Michel Polonovskt : The constitution 
of eserine. — Raymond Delaby : The action of formic 
acid on ethylglyccrol. Conversion into jS-ethylacrolein. 
The decom]K)8ition of the crude mixture of formins 
from ethylglyccrol gives two unsaturated alcohols, 
vinylethylcarbinol, CH» : CH . CH{OH) . C.H#, and 
/J-ethylaUyl alcohol, CgH, . CH : CH .^H,(OH), the 
latter bemg new. — ^M. Pariselie : A new working 
method for the preparation of camphene. In the 
ordinary method of preparing pinene hydrochloride 
a yield 35-63 per cent, is obtained : the yield cqp 
be raised to ys per c«it. by conducting the saturation 
with hydrochloric acid in two steps, with a two days* 
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interval. For the conversion of the chlorhydrate 
into caifiphene, the substitution of the sodium 
derivative of cresol for sodium phenate gives a purer 
product in nearly quantitative yield. — L. Barrab6 : 
The continuity of the drift series of the eastern 
Corbidres between la Berre and Narbonne. — F. 
Delhaye and A. SaUe ; The Central African Graben 
between Lake Tanganyika and Lake Albert Edward. 
-—Adolphe Lepape : The relations between the 
radioactivity, temperature, and hydrogen sulphide 
of the springs of Bagndres-de-Luchon. Explanatory 
hypothesis. — MM. Allyre Chassevant and Chouchak : 
The measurement ol the degree ^ of ionisation of 
mineral waters.-— de Montessus de Ballore : The 
local prediction of the weather. — V. Lubimenko and 
Mile. O. S^eglofiE : The adaptation of plants to the 
duration of the bright })cnod of the day. Green 
plants show a specific adaptation to the period 
during which they are illuminated. — Louis Desliens : 
Venous haemodynamometry. Cardiac htcmodynamo- 
fiaetry. — J . “Beyne : The origin of the accidents 
by strong atmospheric depressions, and 
M the protection of the aviator against troubles 
4)f an,oxhaDmic order. For moderate reductions of 
pressure it is sufficient to supply so mucli oxygen 
tnat its partial pressure should be nearly 21 per 
cent, of an atnio.sj)hcrc. At low pressures, corre- 
sponding to high altitudes (more than 10,000 metres), 
even, when the wants of the organism >fis regards 
oxygen are met, there are still troubles which must 
ascribed to other factors. — Jules Amar : The 
organisation of work with the spade. — L. J. Simon 
and E. Aubel : Is pyruvic acid one of the tenns 
of decomposition of glucose in the course of 
glycolysis ? Pyruvic acid is not transformed by the 
elements of the blood. It is not produced during 
the process of glycolysis, and cannot be considered 
as an intermediary product of the decomposition of 
glucose into lactic acid. — Ch. Bedel : The toxic power 
of a polymer of hydrocyanic acid. The experiments 
were made on the polymer possessing the composition 
(HCN)*. This was found to be much less toxic 
than hydrocyanic acid.— Albert Berthelot : Researches 
on' pyruvic acid considered as a factor in anaerobic^is. 
— Maurice Wolf : The imiiortancc of calcium and 
potassium in the pathological physiology of cancer. 
— Charles P6rez : The castration of decapod Crustacea 
carrying Epicaridae as parasites. 

Washington, D.C. 

National Academy of Sciences (Proc. Vol. 9, No. 5, 
May). — ^H. S. Jennings : (i) Crossing over and the 
theory that the genes are arranged in the chromo- 
somes in serial order. Assuming that the genes are 
arranged linearly and that the occurrence of a break 
interferes in some way with the occurrence of another 
break M any joint within a certain distance, the 
cross-over ratios can be calculated. The theory is in 
accord with Morgan's work on Drosophila. (2) Some 
consequences of different extents of interference, in 
the crossing-over of the genes. For interference 
extending to a distance of 30 units (one unit being 
the distance between genes to give i per cent, of the 
crossing-over), no cross-over ratios greater than 50 
per cent, are produced. With greater distances of 
mterference, the cross-over ratios oscillate about 50. — 
J. A. Detlefsen and L. S. Clemente : Genetic variation 
in linkage va'iues. In Drosophila melanogaster, the 
crossing-over ratio can be vaned, but not necessarily 
to the same extent with r^ard to each part of the 
chromosome. — C. Barus : The displacements of the 
Capillary electrometer, for progressive dilut^jns of the 
electrolyte. The negative meniscus is always dis- 
placed more rapidly than the positive meniscus. 


though the whole cydte is retarded by increasmg 
dilution. — W, Duane f Tl^ transfer in quanta of 
radiation momentum to matter. It is assumed that 
the laws of the conservation of energy and momentum 
apply to these t^nsfers. Froifi a consideratiati of the 
reflection of X-rays by a ciystal, equations expressing 
the momenta transferred to a crystal are developed. . 
Applying dimensional reasoning, other expressions 
can be obtained which lead to the Braggs law of 
crystal reflection and the general equations of 
defraction of X-rays by a crystal. The reflection 
of X-ra3rs characteristic of the chemical constituents 
of fhe crystal can be explained. The tjieory is 
also applied to the phenomena of light and radiation 
generally. — I. Roman : Mutual electromagne^c mo- 
mentum and energy of a system of moving cnarges. 
— R. C. Tolman, S. Karrer, and E. W. Guernsey : 
Further experiments on the mass of the electric 
carrier in metals. A hollow copper cylinder was 
rotated inside a coil of 60 miles of copper wire (o«i 
mm. in diameter), which served as the secondarj’^ of 
a transformer. The secondaiy was connected through 
an amplifier to a vibration galvanometer. The 
inertia of the electrons in the rotating cylinder causes 
them to lag and sets up an E.M.F. detected by the 
galvanometer. The deflections obtained were com- 
pared with those caused by the known E.M.F. 
accompanying transverse oscillation of the cylinder 
in the earth’s magnetic field. The average value for 
mje was 5*18 xio"® grams per abcouloinb, indicating 
that the 'mass of the carrier 111 copper is about the 
same as tliat of an electron in free spacc.--T. H. 
Morgan : Removal of the block to self-fertilisation 
in the ascidian Ciona. Eggs of Ctona intesHnahs can 
be fertilised with sperm Irom the same individual 
if the egg-membranes arc removed. The normal 
obstacle to self-fcrtilisation is the test-cells (between 
the membranes and the ovum) or something secreted 
by them ; these cells arc produced by maternal 
tissue and not from the ovum. — H. W.' Brinkmann : 
On Riemann .spaces conformal to Einstein spaces. 
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Large Scale Research in Abstract Science. 

S EVERAL recent lectures and addresses have given 
prominence to the interconnexion between 
abstract science and industry and the marked influence 
of .science on industrial progress. Among these may 
be mentioned two addresses by Sir J. J. Thomson, 
the first at the opening of the new laboratories of the 
General Electric ^ompany at Wembley and the second 
from the chair as president of the Institute of Physics, 
the James Forest lecture of the Institution of Civil 
Engineer, and, most recent of all, the fourteenth 
Kelvin lecture of the Institution of Electrical Engineers 
by Prof. 7. A. Fleming. 

Prof. Fleming deals with problems in telephony^ 
solved and unsolved, and illustrates in a remarkable 
way and with great knowledge and insight the con- 
sequences of .scientific inquiry in the past, and the need 
for further researches in the future. Graham Bell 
died last year ; Kelvin in 1876 had returned from the 
American (enlennial Exliihition at Philadelphia tb 
take the chair of Section A of the British Association 
at Glasgow, full of the invention of the telephone/ 
which he described in his own inimitable manner, and 
Prof. Fleming, who forty-six years ago tjad been one 
of his audience at Glasgow, writes ; 

“ In the year, therefore, following that of the 
decease of the illustrious inventor of the speaking 
telephone it is perhaps appropriate that the Kelvin 
Lecture .should direct attention to some of the problems 
of telephony which have been solved or which remain 
unsolved.” 

The solved problem.s are sufficiently wortderfpl ; - 
the amplitude of the air vibrations in a just audible 
sound varies from about 10'® cm. at a frequency 
of (say) 256 to rather more than 10 cm. at the .' 
highest audible frequencies, and minute motions such 
as these are impressed on the telephone diaphragm, 
translated into the variations of an electric current, 
transmitted to a distance, there amplified, communi- 
cated to the receiver, and from it to the observer’s ear. 
Fleming’s Kelvin lecture is a fascinating stdiy of the 
many steps by which this has been achieved, showing 
how by degrees workers in various lands have each 
contributed their quota to the advance and made 
speech possible over 2000 or perhaps 3000 miles by 
aerial lines, 500 miles by underground, and 200 miles 
by submarine cables. 

This progress rests on the theoretical investigation 
by Heaviside of the conditions for undistorted trans- 
mission, the application of this work, with successive 
improvements, by Pupin and Krarup and others to 
the loading of cables and the advances availat>]e 
by the tise of the thermionic valve as an amplifier 
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and as the originator of “^rricr ” waves, rendering 

possible multiple telephony. * 

For the applicatirth of the waive as a rectifier of 
electric currents, have to thank Fleming himself, 
while its whole action depends pn the properties of 
the electron and the discoveries of J. J. Thomson. 
By the use of the valve as a repeater, many ingenious 
relays, the outcome of long and difficult investigations, 
have been placed in a secondary posi|;ion ; the lecturer 
explains in some detail how, by the selection of the 
suitable part of its characteristic curve, variations in 
the grid voltage can be impressed on the plate current 
and amplified by a transformer, while if another 
portion of the characteristic be employed, carrier wave 
multiple telephony i#* realised. In this “frequency 
filters ” are employed — short circuits containing capacity 
and inductance which allow only those currents in 
which the frequency lies between certain limits to 
enter the line. The broad principles of the method 
are outlined thus : 

“ At one end of an existing long-distance telephone 
line used in the ordinary way for telephonic speech 
we can attach a certain number of modulating valves 
with their plate circuits coupled to the line with 
their appropriate transformers and filters. We can 
then generate by means of a number of oscillating 
valves high frequency currents of certain different 
frequencies and apply the electromotive forces due 
to these in series with the electromotive forces of 
low or speech frequency producwl liy ordinary carbon 
microphone transmitters so as to give to the grids 
of the several modulating valves carrier frequency 
plus voice frequency voltages. At the receiving end 
we separate out the several groups of oscillations by 
suitable band filters and apply the electromotive 
forces produced by suitable transformers to the grids 
of demodulating valves. In the plate circuits of these 
last valves we have coupled ordinary telephone 
receivers actuated by the voice currents disentangled 
by these demodulating valves from their respective 
carrier circuits.” 

Such has been the progress of less than fifty years. 
Fleming asks somewhat despondingly what is being 
done now in Great Britain. lie refers to the labora- 
tories of the great technical corporations of the United 
States, the American Telephone and Telegraph Com- 
pany, the Western Electric Company, and the General 
Electric Company, giving an account of their activities 
in almost the same terms as those employed by Sir 
J. J. Thomson in his address to the Institute of Physics. 
“ They retain,” he writes, “ the services of .scientific 
investigators qf the highest ability, who direct their 
attention not exclusively to problems of immediate 
commercial advantage, but look" far ahead into the 
Possible requirements of the future.” Sir J. J. 
Thomson described two of these laboratories as seen 
by him during his recent visit to the United States. 
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I He found men at work on the most ahstnrse questions 
I of physics— one need only mention Langifloif ftnd the 
properties of the atom, or Coolidge and the investiga- 
tions which led to the development of the Coolidge 
tube. There were numerous staffs of'skilled assistants, 
some no doubt engaged in solving conundrums put 
to them by puzzled works managers, but many others 
searching deep into the .secrets of Nature in the 
endeavour to find out new truths and to advance 
natural knowledge. Funds were practically unstinted, 
for the business directors of the works had found 
that by this means only could they extend the sphere 
of their activities and provide the dividends called 
for by their shareholders. In the United States 
abstract science has been made to pay. 

Or to turn to another subject and another speaker. 
Quite recently the Wilbur Wright lecture, established 
by the Royal Aeronautical Society in memory of the 
American pioneer of aviation, was delivered in London 
by Prof. Ames, of the Johns Hopkins University. 
Prof. Ames is the chairman of the Executive Com- 
mittee of the National Advisory Committee for 
Aeronautics of the United States, and directs the 
experimental work- full scale and model — of that 
committee at Langley Field. He has realised very 
fully the importance of an accurate knowledge of 
the air pressures on any part of aircraft undergoing 
manoeuvres in the air ; we were well aware of this, 
and years ago had done model experiments at the 
National Physical Laboratory, while at Farnborough 
apparatus for use in the air had been devised and some 
few experiments made. Prof. Ames showed slides illus- 
trating in a most striking way the results obtained both 
on aeroplanes and airships, leading to information in 
the case of the latter which the Aeronautical Research 
Committee has pressed for many times, and which, 
had it been available in time, should have prevented 
the accident to the Briti.sh airship R38. 

Nor is this all : instruments have been successfully 
constructed which permit all the elements which 
contribute to a knowledge of the flight of an aeroplane — 
its velocities, accelerations, and the stresses to which 
its various parts are subject in the air— to be recorded 
during its flight. Instruments corresponding to some 
of these, such as the quartz-fibre accelerometer or 
the control force measuring stick, have been in existence 
at the Royal Aircraft Establishment for years ; instru- 
ments corresponding to all have been planned and are ^ 
in various stages of construction. In the United States 
they have found a man gifted with the knowledge to 
realise their need and with the authority to give ^ect 
to his knowledge. In England we have lagged behind. 

So it is in other subjects ; Great Britain is a small 
country, it is |^e, compared with the United States. 
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' Wfffm aucb-- 4 n more senses than one — to our trans- 
atlantic kinsfolk, and we are pilii^g up a debt which will 
prove more serious than the millions of the funding 
loan. What are we doing, what can we do, to reduce 
the load, to equalise the position ? 

The General Electric Company has its new laboratories 
at Wembley finely equipped and guided in the proper 
spirit. “ The question,” Mr. Paterson writes, “ is 
sometimes asked whether the laboratories undertake 
pure research or confine themselves to applied research,” 
and his answer is that “ the question is meaningless.” 
“ A research laboratory,” he holds, “ is not complete 
unless it contains members interested in almost every 
branch of science and provides facilities for these and 
also for other classes of work.” 

The National Physical Laboratory devotes much 
of the energy of its staff to abstract science, though 
telegraphy and telephony have not figured largely in 
its programme ; these arc catered for to some extent 
by the Post Office Research Laboratory at Dollis 
Hill. For metallurgical work we have the Brown 
Firth research laboratories and the Hadfield Labora- 
tory at Sheffield ; other firms have laboratories in 
which occasionally an investigation in pure science is 
carried out. But as a rule a work’s laboratory is 
mainly occupied in controlling the normal product 
^of the works, testing the materials supplied, and 
assisting the works managers in maintaining a proper 
staT.dard. 

Then there are the laboratories of the Research 
Associations established and in part financed by the 
Department of Scientific and Industrial Research ; 
good and valuable work is being done by these, but 
the co-operative system has its obvious disadvantages, 
and in but few is abstract science pressed very far. 

Our l^st hope for the future would seem to be with 
the universities, but here again the want of funds 
is an almost fatal handicap. “ There is not,” writes 
Prof. Fleming, “ as far as I am aware a single university 
in this country which possesses the necessary equipment 
for conducting advanced experimental research in 
telephony and telegraphy ” ; and this is true of many 
other subjects. 

Research is terribly expensive. We have always 
had men' of the highest scientific originality who in 
the past have been pioneers in the advance of know- 
ledge; we have them still, but somehow we fail to 
estimate their value ; we are reluctant to furnish 
them with the meaas alone by which their natural 
gifts may be utilised. The application of science can 
be organised, and many steps have been taken in recent 
years to improve its organisation, but if we wish to 
utilise scientific progress to prevent waste and to 
increase the efficiency of industry we must support 
NO. 2804, VOL. 1 1 2] 
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the soHtary genius working often* for a mere pittance 
in sojne university or colle^ laboratory and devoting 
all his powers to unravelling a littla further the tangled 
skein of Na^re*» mysteries. Succtes in the struggle 
depends o» finding ^e rigl^t man and in affording 
him full ' facilities. ‘We* have the * men; will our 
legislators who control the nation’s purse see that 
facilities are not wanting for their work ? 

R. T. Glazkbrook. 


An Epitome of Antarctic Adventure. 

The Life of Str Ernest Shackleton, C.'F.G., O.B.E. (Mil.), 
LL.D. By Hugh Robert Mill. Pp. xv + 312 + 20 
plates. (London : William Hememann, Ltd., 1923.) 
21s. net. 

B y common consent, Dr. Hugh Robert Mill, the 
author of “ The Siege of the ,South Pole ” and 
the friend and adviser of a generation of polar explorers, 
must be acclaimed the right man to tell us the story 
of the most lirilliant career in modem Antarctic 
exploration. Not only has he long been the ablest 
chronicler and the most sympathetic critic of adventure 
and achievement in the southern seas, but he was 
also for long the friend and oftentimes the confidant 
of the subject of this liiography. It was, therefore, 
with tlie keenest anticipation that we took up the 
book, anxious to see how a master hand would deal 
with a life so full of light and shade and a character 
compounded of such contrary impulses. The result 
is somewhat of a revelation, and whatever may be 
said in criticism of the book it must be acknowledged 
that the biographer has carried out his task worthily 
and has revealed to us the man as he was, fully and 
fairly. It was obviously no light task to reconcile 
the leader of magnificent sledge journeys with the 
unsuccessful dabbler in city finance, the platform 
lecturer, unconventional even to bluntness, with the 
sensitive lover of poetry, but it has been done with 
skill and understanding and the result will be to many 
a new Shackleton, undreamt of by those who knew 
but one of his many aspects. 

The l 30 ok is divided into three sections corresponding 
with somewhat indefinite periods in the life. In the 
first, styled “ Equipment,” we arc introduced to a 
healthily mischievous boy with a taste for poetry and 
the sea, developing along normal lines into an efficient 
but scarcely an enthusiastic officer of the mercantile 
marine. So far the story is an ordinarf one, and even 
to Dr. Mill’s discerning eyes it foreshadows but little 
of the future. But then appears the nucleus round 
which his energy and ambition gathered. To the 
average reader the story becomes alive immediately 
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his future wife appears on the scene and stirs him 
to an incentive which in his own words at the time 
is expressed by the wish “ to make a name for myself 
and for her,” though as yet the sphere of fame had not 
been selected. 

The chance came with his appointment to the 
Discovery expedition, and he seized it with both hands. 
Though but a junior officer he was selected for the most 
important journey, and under the hardest conditions 
he learnt the manifold tricks of the sledger’s trade. 
How well he learnt them was to be seen some six 
years later when he took his own expedition south 
equipped with improvements on the Discovery arrange- 
ments in every direction. Compared to his own 
ventures, that of the National Antarctic Expedition 
was perhaps a little rigid in character, a little complex 
both in resources and aims, and a little embarrassed 
by committee control from home. We find Shackleton 
going to the opposite extreme in these matters, and 
generally with success, liut we believe he had much 
to thank his first polar school for, if it can be called 
a school when all were learning and no one taught. 
The apprenticeship to Antarctic service is followed 
by shore jobs and a life varied in the extreme, a period 
through which the biographer takes us most success- 
fully and indeed humorously, concluding the first 
part of the book with what must have been most 
excellent training, Shackleton’s unsuccessful candida- 
ture for the general election of 1906. 

Then comes ” Achievement,” the thrilling story of 
the multiple successes of his Nimrod expedition, a 
story hitherto told only in Shackleton’s own words 
and therefore affording scope for the biographer to 
add many new and personal notes which explain 
actions formerly incomprehensible. Such, for example, 
was his repeated endeavour to seek a base on King 
Edward Land, not because his judgment selected it 
but because of a compact with Scott. How heavily 
this promise weighed upon him is seen in one of the 
gems of the book, a quotation from his letter written 
at the time of the decision — forced upon him by circum- 
stances — to go back upon a promise which bound him 
too hardly. The journeys that follow, the triumphs 
of organisation and endurance which make up the 
history of that expedition, are well and fairly told. 
Records were broken in all directions, and from the 
popular point of view it was indeed the achievement 
of the whole career. From the point of view of the 
student of character and of the discerning reader 
of polar literature it was not the climax, which was 
to come eight years later. Served by his great ability, 
mental as well as physical, and aided by what he 
tfimself liked to' call his luck, but which was largely 
his own foresight, he went magnificently far. Yet, 
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in a sense, he went no farther than many another 
great leader has gone, with a similar fortitude, that is 
to .say, to the limit of safety. To our mind the true 
ability of his leadership was not shown until he had 
gone farther than safety permitted and yet brought 
back his men in safety. None will dare belittle the 
triumph, but we believe that posterity will regard the 
management of the retreat of the Endurance party 
as his masterpiece and not the attainment of the 
heart of the Antarctic. 

In the chapters which follow, headed “ Popularity ” 
and “ Unrest,” the biographer records faithfully the 
honours by kings and emperors, the triumphal progress 
of lecture tours, and the ups and downs of precarious 
finance. These things had to be recorded since they 
were part of Shackleton’s life, but one is impatient all 
the time to get away from an atmosphere which never 
really suited him however brilliantly he shone in it on 
occasion. 

Then comes the third part of the book, “ Bafflement,” 
a title true enough in a popular sense, for the rebuffs 
of fate were now well-nigh continuous, but scarcely 
comprehensive enough to indicate the real essence 
of this period of his life, the paradiix of lasting fame 
arising from ai)parent failure. The story of the 
Endurance, already well, if tersely, told by Shackleton 
himself, gains colour in the hands of this master of, 
narrative, and so too does our picture of the man, 
always at his best when with his back to the wall. 
Of polar travel it may be said more truly than of most 
ventures that any fool can get into a tight place but 
that it takes a man to get out of it again. Paraphras- 
ing, we may say that most polar leaders have dared 
to the utmost as Shackleton did, many have achieved 
the utmost limit of endurance as he did, but few 
indeed have retreated in good order from an almost 
hopeless position. One has only to read the long 
list of ghastly retreats in polar history to imagine 
what might have happened, and then to admire the 
hand that grew firmer and the spirit that grew more 
courageous as the outlook grew darker. The chapter 
concluding the account of the Endurance expedition 
would have been an artistic ending to the book had 
it been possible. Not that great service was not yet 
to come, but the story now becomes diffuse with the 
welter of war, and the man is but one of many instead 
of at the head of a few. The story of the Quest h 
inconclusive so far as the man is concerned, and is 
brief. It shows Shackleton with the same extra- 
ordinar}’ capacity for organisation and the same 
mj^etic personality ensuring support from unexpected 
quarters and rallying most diverse elements round him. 
At the same time it shows his judgment somewhat 
dimmed or perhaps merely harried by considerations 
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of finance and season, which hurried him ofi before 
his ship was really seaworthy. 

The epilogue which closes the book is in Dr. Mill’s 
very best style, and in many ways it gives us a clearer 
picture of the man than the recital of his deeds 1ms 
done. 

The book is a very notable addition to the library 
of Antarctic literature which the author has already 
enriched, and is singularly free from errors. We cannot 
miss the rare luxury of correcting Dr. Mill on points of 
fact, as for example on p. 68, where for “ .sea-ice ” we 
should read “ barrier-ice,” or on p. 139, where for “ 2000 
feet ” given as the height of the gap between Mt. Hope 
and the mainland we should read “ 900 feet.” Another 
slip of the pen is on p, 243, where the return journey 
of Mackintosh’s party over the Barrier is described 
as ” more tiydng even than tliat of Captain Scott.” 
Otherwise all comparisons are wisely avoided, nor is 
an attempt made to assess the value of the life’s work, 
which great as it was cannot be viewed as yet in its 
true perspective. More might have been .said as to 
the character of the innovations made by Shackleton 
into polar work, from the point of view both of organisa- 
tion and of methods of travel, though this was probably 
omitted as being too technical a subject for the book. 
If the first object of a biography is to enlist the 
s}nnpathy of the reader for the man then the book 
is a signal success, for no one can read without emotion 
the vivid pictures of his doings and writings in so 
skilful a setting, and if excuse were needed for this 
biography at all it would lie in the fact that in the 
rapidly changing circumstances of jiolar organusation 
we may never again see such a man leading single- 
handed ventures to great success or triumphant 
failure. F. Debenham. 


The Physics of the X-Rays. 

Les Rayons X. Par Maurice de Broglie. (Recueil 
des Conferences-Rapporls de Documentation sur la 
Physique. Vol. i. 1“" Seric, Conferences i, 2, 3. 
^Idite par la Societe Journal de Physique) Pp. 
164 + 5 planches. (Paris : Lcs Presses Universitaires 
de France, 1922:) 15 francs. 

T he present volume is the first of a series of reports 
on physics edited by the French Physical Society 
and issued under the direction of an influential com- 
mittee representing nearly a dozen institutions and 
societies in France. Each report is discussed at a 
number of conferences which arc open to the public, 
and the report in its final form is published for the 
benefit of men of science, technicians, students, and 
others, who wish to make themselves au courani with 
the recent developments of the particular btaju^ of 
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knowledge in question. That such a scheme should 
be set afoot is not the least of a number of indications 
of a great scientific revival which our neighlxiurs 
across the Channel are for their part endeavouring 
to stimulate. 

A similar scheme has been- initiated in tlie United 
States under the direction of the National Research 
Council, and already a number of volumes liave been 
published. If we except the admirable reports 
published by the ‘Physical Soc'icty of London, we 
cannot recall any similar organised endeavour in 
Great Britain to sum up the present state of knowledge 
in the various departments of science. Nevertheless, 
much has already been done by individual effort — as 
is perhaps the British way— and a number of British 
workers have already published valuable monographs on 
the various sections of physics with which their names 
are associated. 

If the book before us is an earnest of the standard 
of attainment in the volumes still to come, there will 
be a warm welcome for the new series, which, we are 
informed, will deal with such subjects as the quantum 
theory, the electric arc, the structure of crystals, 
thermionics, etc. 

The treatment adopted by the Due de Broglie is 
a revelation of the amazing achievements of the X-rays 
in atomic physics, and provides many indications of 
the ramifications of the subject into many depart- 
ments of physics and chemistry. For example, the 
opening pages contain an attractive discussion of 
Bohr’s theory of the atom, Moseley’s law of atomic 
numbers, and the part the quantum theory plays in 
the phenomena of radiation. 

One is reminded that formerly the X-ray worker 
was unequipped with a precise means of sorting out 
the various qualities of X-rays with which he experi- 
mented. Ilis only recourse was filtering through metal 
screens-— a method which is relatively crude and 
ineffective for the purpose, and, indeed, served to 
mask a number of relations the real meaning of which 
can only now be appreciated. Nevertheless, by the 
insight of Barkla and others, several great and general 
truths were discerned, which laid the foundations 
of the subject as it has since developed. 

A new era dawned witli the discovery of the dis- 
persion of X-rays by crystals. The new science of 
X-ray spectrometry sprang into being and at once 
turned to account the technique and precision of the 
older optical spectrometry. Valuable as the work on 
the analysis of the spectral lines of the optical spectra 
had proved to be, it was transcended in simplicity 
and potency by the newer spectrometry. To the 
literature on X-ray spectrometry the Due de Broglie 
has himself contributed in n^ble measure, and his 
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account of the subject is correspondingly “alive” 
and autlioritative. 

Among much that calls for comment in this book 
is a good account of a variety of metal X-ray tubes 
which fia\’e so far been used cJiiefly in spectromctr>\ 
The recent rcsearclics which have filled the gap of 
4 octaves between the former boundaries of the ultra- 
violet spectrum and the X-ray spectrum receive full 
attention. 

One of the more recent triumpH.s of X-raj’s in the 
field of atomic physics is the work of the Due do 
Uroglie on the sficed of the seiomlary electrons excited 
when X-rays fall upon matter. The speed was dis- 
played by the method of the “ magnetic spectrum ” ; 
and using X-rays of a sjiec.ifK wave-length, de Jfroghe 
was able to show that the secomlary electrons arranged 
themselves into well-defined group.s which had been 
ejected respectively from the K. L, M, etc. rings of 
the atoms of the material. These results^ which 
receive simple explanation on the quantum theory 
and that of Bohr, have been confirmed in Great 
Britain by VVhiddmglon, and widely extended at 
the Cavendish J/aboratory by lillis, who used radium 
y-rays of much shorter wave-length than ( an at present 
be generated artificially. The jire^ent v'olume contains 
an interesting account of these enthralling investiga- 
tions. 

There are many valuable tables of wave-lengths, 
etc. in the book, and a numlKT of plates sluiwing 
some fine exanijiles of X-ray emission and absorption 
.spectra. At the end of each chapter there is a good 
bibliography. In accordance with French custom 
there is no index, but tradition is scouted by the 
provision of a serviceabU- stiff cover, a feature which 
will make its appeal in other countries. 

G. VV. C. K/tYE. 


Elementary Zoology, 

Essentials of Zoology for Students of Medicine and First 
Year Students of Science. By Prof. A. Meek. Pp. 
xii + 325. (London: Longmans, Green and Co., 
1922.) lor. 6<f. net. 

T he volume before us, intended for students of 
medicine and first-year students of science, is 
written by on6 who retains his belief in the “type 
system,” and dearly has no sympathy with those who 
^ believe that this ttietliod of teaching, unless used with 
great discretiaa, is liable to do much to kill the student’s 
interest in his subject. 

The book consists^of ten chapters, each devoted to 
one of the more important divisions of the animal 
kingdom. The chapter on Protozoa commences with 


short descriptions of Amceba, Paramecium, Vorti- 
cella, Cercomonas; these are followed by a section 
dealing with general considerations such as morpho- 
logy, physiology, psychology, reproduction, sym- 
biosis ; and the chapter concludes with an account of 
important parasitic types — Opalina, Monocyslis, Plas- 
modium, Trypanosoma. The descriptions of the 
various types are short and concise, but we notice a 
number of sentences which arc liable to mislead the 
elementary student : such statements as that the 
trypimosomc “ progresses by the action of the flagellum 
which is -posterior f that the recrudescence of malarial 
attacks is due to the female gametocyte developing 
parthenogcnetically, that the fully grown “ Plas- 
modium ” becomes crescentic, require qualification or 
emendation. 

The chapter on ('odenterata deals with Hydra and 
Oiu'lia, that on Platyhelniia with Distuma and Taenia, 
that on Mollusca with Anodunta, that on Annelida 
with Lumbricus and Nereis, that on Crustacea with 
Nephrops, that on Insecta with Blatta, Anopheles, 
Culex, and Glossina. We are glad to see our old friend 
Amphioxiis accorded the dignity of a special chapter. 
The chapter entitled Pisces dcal.s with the, skate, and 
that entitled Amphibia with the frog. This is followed 
by a chapter on the development of birds and mammals, 
and the book ends with a cliaptcr on i\lammalia. dealing 
mainly with the rabbit. 

As in the Protozoan ehaj)ter. so also in other parts of 
the hook, we notice manv statements that might with 
advantage be emended in a new' edition. It is not 
accurate to .say the gastrula is a stage in the develop- 
ment of all the metazoa. It would be wise to use the 
word solenocytc in the .sense defined by its inventor. 
The expression “ scliizocoel or mesenchyme ” is liable 
to lead the careless student to think these terms are 
synonymous. Such statements as “ the myococl de- 
velops a sclerotome,” “ the longitudinal valve [of the 
frog's conus arteriosus] is disposed in a slightly spiral 
direction from the right anterior aspect to near the 
left of the median line posteriorly,” “ the skeletal 
muscular system is derived from the . . . myocoel of 
the coelomic mesoderm,” “ species of Rana are used for 
food . . . and large numbers are employed in zoological 
and physiological laboratories ” (the italics are ours), 
are, to say the least, awkwardly expressed. 

Such Statements as we have quoted indicate tliat 
tlie book would have been the better for more careful 
revision before going to press. Notwithstanding such 
blemishes in detail we are of opinion that the book 
will prove useful to the class of student for whom it is 
intei^ded. It Is illustrated by numerous figures, some- 
what rough % execution but for the most part clear 
and mtelligible as well as accurate. 
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Arabia and Arab Alliances. 

The Heart of Arabia : A Record of Travel and Explora- 
tion. By II, St. J. B. Philby. In 2 vols. Vol. i. 
Pp. xxm + 386. Vol. 2. Pp. vii + 354. (London: 
Constable and Co., Ltd., 1922.) 63.V. 

I N Octol)er 1917, Mr. Philby found himself the sole 
representative of Britain in the heart of Arabia 
on a mission which was organised, with the encourage- 
ment afforded by the initial success of the movement 
against the Turks on the Hejaz, to carry messages 
of goodwill to the rulmg chief of Wahabiland. The 
co-operation of the latter was to be invited in giving 
effect to tlie Euphrates blockade against the Turks, 
and ultimately to launch a cam])aign against that 
very able ally of Turke)% Ibn Rashid of Hail. At the 
back of it there was no doubt some Utopian ideal 
of a united Arabia. The ruling chief of Wahabiland 
(which may be said to include all Najd, or Central 
Arabia, together with the coast province of A 1 Tlasa 
bordering tlie Persian Gulf) was Imam Ibn Sahid of 
Riadh, and it was to Riadh that Mr. Philby’s mission 
was directed, via Hoflujf, the capital of Al Tla.sa, froTTT 
a port on the Persian Gulf coast opposite Bahrein. 

At Riadh, Mr. Pliilby, who seems able to adapt himself 
most f’lTeclively, not only to Arab clothes, but also to 
Arab sentiment and the idiosyncrasies of the Arab 
peo})le, and appears to be perfectly at home in 
the flescrt as in the town, secured the friendship of 
Ibn Sa’ud, and was certainly greatly indebted to that 
child for his .safety and siicce.ss wliile traversing the 
country. The hospitality and almost invariable expres- 
sion of goodwill which were extended to him throughout 
his travels were due not merely to the world-old tradi- 
tions of the Bedouin but also to the influence of Ibn 
Sa’ud, w'lio is obviously a most enlightened and com- 
petenl ruler of a vast territory. At Riadh, Mr. Philby 
enjo\'ed the opportunity of giving us an excellent 
account of the city itself and of the character of the 
Wahabi faith as professed by its most ardent disciples — 
all of it most interesting and valuable information. But 
he failed to meet the British envoy who was to have 
brought from the w'est, from the Sharif of Mecca, 
messages of reconciliation with Ibn Sa’ud, who was 
known to be bitterly jealous of the Sharif, Nothing, 
indeed, roused the indignation of Ibn Sa’ud so effec- 
tively as that the Sharif of Mecca should assume the 
title of King of Arabia. All this, of course, is ancient 
history by this time, and the course of dramatic events 
which occurred more recently in the Hejaz is modem 
enough to be within the recollection of most of us. At 
the time, however, Mr. Philby’s immediate movements 
were determined by the attitude of the Sharif, who 
simply declined to allow the British envoy to proceed 
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to Riadh. In these circumstances, Mr. Philby decided to 
go to Taif himself and fetch him. In this, how'ever, 
he was disappointed, although it led to a journey by 
the pilgrim road to Jeddah, passing within a measur- 
able distance of Mecca and including a visit to Taif. 
The Sharif was absolutely hostile to any proposition 
of alliance with Ibn Sa’ud, and thus fell through the 
hoped-for unity between Central and West Arabia. 
Mr. Philby, who gives us a most interesting story of his 
travel by a route vriiich is little enough known, was 
obliged to return to Mesoptitamia by sea from Jeddah. 

It was not long, lunvever, liefore Mr. Philby found 
himself once again in Riadh, this time wdtli the object 
of initiating an active cam])aign against Ibn Rashid, 
the Turks’ ally at Hail. It was while he was waiting 
for Ibn Sa’ud to complete the preparations for this 
expedition (which afterwards proved more or less 
abortive and involved tlie death of that brilliant young 
e.xplorer, ('apt. Shakespeare) that Mr. Philby under- 
took what was by far the most interesting geographical 
exploration that ha.s been made for many years in 
Arabia, which carried him as far south as the Wadi 
Dewasir, nearly to the edge of the great southern 
desert. lie was still within the limits of the Riadh 
administration, but the influence of it grew weaker 
the farther he penetrated south, and it was at an 
important place in the Dawasir oasis, with the ominous 
name of Dam, that he encoun1erc-d fanatical hostility, 
which, but f«)r his tad and energy, might well have 
brought his career to an untimely end. Many points 
of especial interest attracted his close attention. The 
ruins at Kharj, the remains of the tombs of a long- 
forgotten race, are especially interesting in connexion 
with those at Bahrein, which were first examined and 
opened by Durand (Sir hMward of that ilk), whose 
description of them in the pages of the Journal of 
the Royal Asiatic Society is far more instructive than 
that of Theodore Bent (who followed him some years 
later), and points to a constructive resemblance with 
those of Kharj which cannot be accidental. 

Mr. Philby devotc.s a chapter to destructive criticism 
of the delightful romances of Arabian adventure 
written by William Clifford Palgrave. Apparently he 
did not previously know (as certainly Mr. D. G. 
Hogarth, who questions Mr. Philby’s conclusion, could 
not liave known) that Palgrave had long been without 
honour among geographers of the Persian Gulf as a 
veracious narrator. Palgrave was a Jesuit father, 
true apparently to the traditions ot his order, for, 
while we must render all honour to thos# early Jesuit 
missionaries who were the very first pioneers in the 
field of Asiatic geography, no one who has endeavoured 
to unravel their itineraries by the light of more modern* 
determinations can fail to observe their skill in the 
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art oi g&ogj[a^\\ica\ embroidery . W e might even repeat 
Mr. Philby’s remark that some oi their statements 
bear no ponderable relation to fact.” 

" The Heart of Arabia ” must be reckoned as a most 
valuable addition to the literary’ efforts that the 
mysteries of Arabia hav-^c called forth. Tfiere is always 
the danger in a work of this sort of descriptive narrative 
lapsing into the styJe of the official route report. This 
is most skilfully avoided by the author in his .story of 
everyday happenings in a societ) which is as old as i 
that of the patriarchs, and still exists in its patriarchal 
form. Mr. Philby is much to be congratulated on his 
remarkable experiences and his manner of telling them. 

T. H. Holdich. 


Our Bookshelf. 

Flavouring Materials: Natural and Synthetic. J3y A. 

Clarke. (Oxford Technical Publications.) Pp. xxi 

+ 166. (London ; Henr>’ Frowde and Hoddcr and 

Stoughton, 1922.) 85. hd. net. 

The manufacturer of foods and Ix^verages, whose, 
demands have created the infinite variety of flavouring 
materials now available, is a j^ierson with a remarkably 
catholic taste, since he appears to take into account 
anything with a flavour, from aloes to lemons, as 
pos.sible materials for making his wares attractive. 
While laying the rose under contrilnition, he is appar- 
ently not averse from keeping scatole in hi.s mind’s 
eye as a possible means of titillating pleasantly the 
olfactor}' nerves of his clients. It is quite clear when 
such unpromising materials as some of these, not to 
mention colocynth and senna, which the average man 
regards as particularh’ nauseous drugs, can be senou.sly 
considered as ingredients in foods and beverages 
designed to be pleasant , that flavouring has become an 
art which requires its owm experts and its own litera- 
ture. 

Mr. Clark’s contribution, which he modestly describes 
as notes accumulated during a number of years’ work 
in a technical capacity in the foodstuff and beverage 
trades, is a good beginning, and gives within small 
compass a ma.ss of useful information regarding .spices 
and condiments, the methods used in determining their 
quality, and the best ways of baulking the wily sophisti- 
cator who substitutes ground date or olive stones for 
powdered cinnamon or ginger. But spices in their 
natural state are no longer the only materials on wdneh 
the flavouring expert can draw, and a considerable part 
of the book is devoted to a summary of the characteristics 
of purely chemical substances, extracted from essential 
oils or made in the factory. The particular part they 
can play in compounding flavours is described, and the 
things they may or may not be blended with are duly 
recorded. 

The staten^ents regarding each product arc reasonably 
complete, and where further information is required 
references to original literature are given. Altogether 
the book is a good example of what technical literature 
of this kind should be, and though it would be easy to 
find points in it that are objectionable from a purely 
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1 scientific point of view, they are nQt4ikely to mislead 
the reader for whom the book has been compiled. 

> T. A.‘h. 

The Theory of Emulsions and Emulsification. By Dr. 
William Clayton. (Text-books of Chemical Re- 
search and Kngineering.) Pp. viii-}-i6o. (London ; 
J. and A. Churchill, 1923.) 9^. 6 d. net. 

Dr. Clayton’s book is a fitting sequel to earlier 
issues of the series of “ Text-books of Chemical Re- 
search and Engineering ” to which it belongs. These 
have included volumes on molecular physics, the 
physics and chemistry of colloids, surface tension, 

I catalysis, and catalytic hydrogenation. The skilful 
blending of advanced theory with advanced practice 
which chy,raclerises Dr. Clayton’s book is therefore 
by no means a novel feature of these text-books. 
The author claims that his chief aim has been “ to 
follow a logical line of development based on modern 
physico-chemical principles,” and that “ technical 
applications of emulsions have only been introduced 
cither as illustrating some particular laboratory method 
on a large scale or because some important theoretical 
point is involved.” 

While, however, much of the book is actually de- 
voted to theory, the practical aspects of emulsion- 
making and emulsion - breaking are very far from 
being neglected. Indeed, one of the most striking 
features of the later chapters is the large number of 
references to patents covering processes for carrying 
out the.se contrary operations. One of the most 
important applications of the process of emulsion- 
making IS the homogenising of milk and cream. A 
proce.ss w'hereby new milk of 4' per cent, fat content 
acquires the appearance of a (Team containing 8 per 
cent, fat, wffiile a 15 per cent, cream becomes a good 
substitute for a 25 per cent, cream, has obvious attrac- 
tions. The opposite process of breaking emulsions 
IS an important operation in the initial treatment of 
crude mineral oils ; but it is also important in the 
de-oiling of condensed steam, as well as in the more 
familiar operation of separating cream from milk and 
(X)n verting it into butter. The book contains a 
bibliography of nearly 200 papers dealing with emulsions 
and marks a new era in the scientific study of a subject 
which has very important practical applications. 

T. M. L. 

Mathematics for Students of Agriculture. By Prof. 

S. E. Rasor. Pp. viii + 290. (New York: The 
Macmillan Co. j London ; Macmillan and Co., Ltd., 
1921.) i6j. net. 

Every indication that mathematics is assuming a 
more prominent position in the curriculum of students 
of agriculture is very welcome. The mathematical 
requirements of the agricultural student are roughly 
twofold. First, he requires a knowledge of simple 
calculations applicable to the routine problems of 
fertilisers, feeding stuffs, surveying, buildings, book- 
keeping, etc. Secondly, he very urgently requires an 
elementary understanding of statistical methods and 
probabilities applicable to the interpretation of ex- 
perimental results. Prof. Rasor’s book deals mainly 
with the first of these requirements. The value of the 
book to agricultural students approaching mathematics 
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or the first time would be enhanced if less prominence 
vere given to formal definition and more to simple 
jxplanation, but there is no doubt about the usefulness 
>f this book to the student who wishes expeditiously 
;o revise and amplify previous work. It is concise, 
veil indexed, and contains a large number of exercises. 
Some of the latter might profitably be revised. The 
itatement in Exercise 5 on p. 13 that in a certain 
'ertiliser “43! per cent, is phosphoric acid (phos- 
>horus) ” will doubtless annoy the chemist. In the 
arae exercise the student is asked to calculate how 
luch acid phosphate containing i6 per cent, phos- 
ihoric acid is required, when mixed with cotton seed 
leal and kainit, to provide a mixture containing 43J 
ler cent, phosphoric acid. A practicable answer to 
his question might be the salvation of agriculture. 
Unfortunately the use of American data and money 
nits detracts from the value of the book to students 
Ise where. N. M. C. 

r) A Canadian School Geography. By Prof. G. A. 
Cornish. Pp. xiv + 450. n.p. (2) The Canadian 
School Atlas. Prepared at the Edinburgh Geo- 
graphical Institute under the Editorship of Prof. 
G. A. Cornish. Pp. v-fhs maps+i6. n.p. 
(Toronto : J. M. Dent and Sons, Ltd., 1922.) 

r) The best features of this work are the maps, illustra- 
ions, and practical exercises. For the rest the book 
j planned on somewhat orthodox lines. Too much is 
ttempted in the space availalile, so that in places the 
ook gives little more than a catalogue of uncorrelated 
tets. It IS certainly most informal ive, especially with 
egard to Canada, to which a large part of the book is 
evoted, but on the whole the geographical outlook 
j wanting. 

(2) The atlas was prepared in the first instance lo be 
sed with this text -book, but may easily make a wider 
ppeal as a general reference atlas for use in Canada, 
t contains forty-eight pages of finely executed maps 
ly Bartholomew and a full index. Fourteen pages arc 
evoted to maps of ('anada, of which the most popu- 
ited parts are shown on scales of i ; 2,500,000. The 
est of the world is shown on small-scale maps, but 
here is a coloured orographical map of every continent. 
)ne improvement would be the addition of a larger 
eale map of India, but the atlas as a whole deserves 
ligh praise.' 

^yasa, the Great Water : being a Description of the Lake 
and the Life of the People. By the Ven. William 
Percival Johnson. Pp. vii + 204. (London : Oxford 
University Press, 1922.) js. 6d. net. 

N this volume, the Archdeacon of Nyasa has placed 
•n record his knowledge of the lake and its people, 
.mong whom he has served for many years as a member 
tf the Universities’ Mission to Central Africa. In the 
ireface, the Bishop of Oxford, with pardonable en- 
husiasm, says that it is unique and “ a book which 
to student of ‘ backward ’ races can afford to leave 
tnread.” Its readers, perhaps,^ will. not be prepared 
0 go so far ; but it is certainly a valuable and intimate 
tudy of the life and mentality, the customs, occupations, 
md beliefs of the Angoni, Wa Yao and Nyasa or Nyanza 
vho live on the shores of great lake Nyasa. The 
alient feature of tlie book is its keen insight into the 

NO. 2804^ VQL. II2] 


native mind— a result which is achieved most markedly 
by means of the chapter of “ village stories,” in which 
the author has reported, in the words of the natives 
themselves, incidents of courage and helpfulness in 
the face of known and concrete danger. These he 
contrasts with the fear, leading to cruelty, arising out 
of the impalpable and unknown, which lies at the root 
of much of their religious ritual and belief. 

Into the East : Not^ on Burma and Malaya. By R. 
Curie. Pp. xxxi + 224. (London ; Macmillan and 
Co. Ltd., 1923.) loy. net. 

“ Cities (like persons),” says the author of this work, 

” have tlieir idiosyncrasies tl\at, slowly revealing 
themselves, layer upon layer, absorb you at last into 
their atmosphere,” and goes on to ask what it is that 
the new-comer feels about Rangoon, in this particular 
instance, that lo an inhabitant is second nature. 
Wherever his travels in the East have taken him, his 
purpose has been to seize the essentially differentiating 
quality in each place. He speaks of his book as a 
record of things seen and of things thought ; but in the 
mind of the reader the latter will loom larger than the 
former, and in the retrospect, whether the author’s 
words describe Colombo, Rangoon, Mandalay, the 
mining town of Kuala Lumjiur, or the investiture of 
the Sultan of Perak with the K.C.M.G., it is their 
quality as an intensely personal record of impressions 
rather than as a statement of fact that will remain. In 
the end the author confesses himself baffled by the 
Flast, and its inscrutability and aloofness is perhaps the 
most vivid of the impressions he conveys to his readers. 
Mr. Joseph Conrad contributes a preface in which he 
discourses in characteristically alluring manner of 
.ravellers and of their works. 

Abrege de geographic physique. Par Prof. E. de 
Martonne. Pp. v-l-355. (Pans: Armand (’olin, 
1922.) 15 francs. 

Students of geography will be glad lo have this out- 
line summary of M. de Martonne’s well-known “ Trait6 
de geographic physique.” The general plan is the 
same as in the larger work, but a new chapter has been 
added giving sketch of the relations of human and 
physical geography. In order to make the treatment 
throughout the book as concrete as possible, the author 
has chosen under each heading the most striking aspects 
of the subject, wisely making no attempt to cover all 
the ground in a limited number of pages. The third 
section, “ Ic relief du sol,” is particularly lucid, and is 
illustrated by most instructive photographs and block 
diagrams. The bibliographical references to each 
section are well chosen, but why is there no index ? 

The Practical Electrician's Pocket Book for 1923. 
Twenty-fifth Annual Issue. Edited by H. T. Crewe. 
Pp. xci -t- 571 -f Diary. (London: S. jientell and 
Co., Ltd., 1923.) 3^. net. 

A CHAPTER on “ wireless ” broadcasting has been added 
to this useful little book. Apparently some experi-^ 
menters have difficulty in getting a good “ earth,” but 
the suggestion that they should get an old bath, solder 
the earth wire to it and then bury it, is in our opinion 
quite unnecessary. 
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Letters to the Editor. 

[ 7 //^ Kthior does not hold himself tesponsihle for 
opinions eipiessed by his correspondents. Neither 
can he undertake to return^ nor to cor res fond with 
the writers of > ejected manuscripts intended for 
this or any other part of Na'i uke. No notue is 
taken oj anonymous communnations.] 

The Quantum In Atomic Astronomy. 

The approach to the (pjantuni by the path of 
energy, though historically natural and probably 
inevitable, is scarcely the siniplest mode of presenting 
it to students. So long as assumptions or gue.sses have 
Lo be made, as a suijplement to ordinary dynamics 
kvhen applied to events occurring in the interior of an 
ilom, it is best to make them nakedly, so as not lo 
:loak their character ; and then to let experience 
justify them, and hope for subse(|ucnt theory to 
explain them. This is a procedure after the manner 
:)f Kepler. Thci following brief summary, though 
inadequate as an eximsitiou, is sufficient to indicate 
the mam points m what I imagine to be a slightly 
clarified mode of jiresentation. ^ 

Uohr assumed (virtually) that, m a family of 
electrons revolv ing round a nucleus, the rate of sweep- 
ing areas, or constant lor any fine orbit, 

proceeded discontmuously m arithmcticai progression 
from orbit Lo orbit. 'I his sup])hed a kiml of Hodc’s 
law for the succi'ssion of satellite elections, not at all 
dissimilar from the actual rough succession of planetary 
orbits round the sun jirovirlecl that some of the possible 
orbits may be left empty ; as they conspicuously often 
are inside the atom. 

Tlu' recognised expression for twice the rate of 
sweeping areas, for inverse-square motion round a 
centre of force, is 

; 

and this, multiplied by the mass of the revolving 
particle, IS its moment of momentum mpv, with p 
the perpendicular on the tangent ; also called angular 
momentum, mr^dnjdt. 

Hohr’s as^nniption is tliat in the atom this quantity 
can only exist discontinuously in indivisible units or 
atomic portions, say A, of w Inc h only mtegei multiples 
are possible; .so that it equals iiA One would gladly 
use the letter h for twice the rati* of destribmg areas, 
as usual, had not the symbol been otherwise mono- 
polised, in this coinu'xion, by a quantity- which, though 
approached ditlerently, turns out on arrival to be 
nearly the same. 

Our first equation, then, is that 

ni = «A. 

The time period of an mvcrse-scjuarc orbit is well 
know n as 


and this is our second ecjuation. 

So, combining these two eipiations, and ignoring 
the excentricity e as an unimportant and provisional 
detail, we get at once for the angular velocity in a 
pennissibli^ circular orbit, 

27r _ 

T~17«A» = 

M being, as usual, the force intensity, or acceleration 
at unit distance, namely in the electrical case, Ec/m, or 
For accuracy, fn should be interpreted through- 
out as half the hairnonk mean, Mm/(M-tm), because 
the revolution is round the common centre of gravity. 


But, in accordance wdth Bohr’s assumption, 
«A ; so that «Aw is energy, mv*, or say 2W, 
Energy is therefore proportional to frequency ; and 
we can proceed to identify Aw with Plancfe's hv, 
and find that the relation between the introduced 
constants is simply h ~ 2tA, because w = 2tv. 

Further, by remembering that whenever a particle 
falls in tow^ards an inverse-square centre of force it 
gams twice the energy which it can retain in a circular 
orbit (though no dynamical reason can be given for 
its half-stopping and occupying such an orbit and 
ejecting its surplus energy), w^c get for the energy 
radiated, on Bohr’s second assumption that radiation 
only occurs when electrons tlrop from orbit to orbit, 
the diflcrcnce between JWgAwj ; or 



Whence Rydberg’s spectrum - frequency-constant, 
delinetl as llie cmi.stant part of 5 W//j, comes out in the 
alternative lorms, 

^ .|Va» ’ 

of which the last seems to have some ad\'’antages. 

Oliver Lodge. 


The Resolving Power of Microscopes on Test- 
plates for Microscopic Objectives. 

In letters published m Kati’ke (September i, i<)2T, 
p It), February iG, p 205, and May 27, 1022, p. 678) 
on the above-mentioned subjects, T gave an estimate 
of the limit of microscojiio resohmg pow^r ; that is, 
of the least distance whidi must exist between two 
points 111 the focal plane il they are to appear as 
separate points m the image. J mentioned half a 
wave-length of the illuminating light as its approxi- 
mate value. I have now. liow'ever, reason to believe 
that this is an overestimate and that o7\ is nearer 
the mark This is in agreement both with a re- 
computation of the illumination near the image of 
a point and with observations made on the test 
plates 

'J'he image of a bright point in the geometrical focus 
of a lens con.si.sts, as is well knowm, of a bright disc 
surrounded by rings, the dark spaces between which 
indicate the positions where tlie integral diffeience 
of the optical Icngtli of the rays from any part of the 
dark ring to the corresponding distance from the 
gcometncal focus is half a wave-length 

In ITg. I let O be the geometrical focus and O-y the 





Fig. I. 


axis of the lens. I.et SS' be a section of the spherical 
wave surface which by Uie action of the lens is 
converted into a second spherical surface with the 
same axis and with its centre at the conjugate focus. 
Let P be a point in the focal plane near 0 , and divide 
the surface SS' into elementary zones by planes to 
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which OP is normal. Consider a pair of such zones 
in latitudes + 0 and - B (taking the diametral plane 
as equatorial). Every ^int in each zone is at a 
constant distance from P, and the constant difference 
between PS and PS* is lOPsinB. Assuming that 
the focal length OS is great compared with X, and the 
conjugate focal length great compared to OS, then 
the difference of phase in the waves contributed 
to the image by each pair of zones is (if OS r) 
4ir(r/x) sin 0 . Putting A for the wave amplitude which 
would exist in the image if all the partial waves 
arrived in the same phase, and writing for 4ir(r/\) sm B, 
the actual amplitude at the geometrical conjugate 

focus of a point distant r from O is A f cos {<t>lz)do, 

'(), 

where and 0 ^ define the operative areas of the wave 
surface .S’ 5 '. The value of ^ will be different for each 
pair of limits, but the ratio between the amplitude at 

O and that at z is cos {4>!2)dt). In computing this 

integral a table was formed for cos tpji between the 
limits o and 2 for r/X, and o and irjz for B. Fair 
curves were drawn through the jilotted values of 
cos (f>l2 for each of the chosen values of 0 (sec Fig. 2) 



Fio z - Iluruontal lim nuMstirrd fioni (lit- < tn eaih of tin- piiiiiipnl 

vi'iiii .lU .in' lln' v.ihir-. of los </,/j {where </• \n{r/\) sm 0) from V o to 

.111(1 lilt pniu ipdl \ertirals r^fer to v.iiiifs of r/A from n lo 3. 


and the algebraic area of thecur\’es for various limiting 
values oi B was measured with a planimctcr * (see 
3)- intensities of the illummation are of 

course as the stjuare of the amplitude 

When two or more liiimnous points in the focal 
plane arc in proximity, the interference effects 
occurring between their ring systems are not independ- 
ent ot the nature of the illumination If the luimnons 
points radiate light proceeding from a single source, 
there is a definite pliaso relation among tlie emitted 
waves, and in this case the intensity is proportional 
to the square of the sum of the amplitudes , if, how- 
ever, the points are self-luminous it is the sum of the 
squares which must be talccn. 

The change in the appearance m tlie held of a 
microscope when a point source is substituted for 
diffused light is very conspicuous. 

The curves in Fig. 3 indicate that as the aperture 
of the lens is increased from o to qo" the diameters of 
the central <lisc and of the rings are reduced, as well 
as the relative brightness of the rings, and that when 
the whole hcmispliere of the wave surface is operative 
the diameter of the central disc -i.c. the radius of the 
first dark ring — is a little greater than o’4X. 

When the central rays are stojqied out the diameter 
of the disc is still further reduced, but the brightness 
of the rings is greatly increased. Thus when onlv 
the marginal rays are effective the image of a single 
line will appear multiple. 

It must be remembered that these curves only 
apply to points in the focal plane, and that the radii 
of the rings for points slightly out of focus are greater. 

> Fw a somowhat similar purpose Airy (see his “ Intensity of Light In the- 
nelffhbourhoo4 of a Caustic," Catnb. rail. Trans., vol, 6, pp. 379 **!•) 

computed his table numerically by methods much more accurate, but also 
muen more laborious, than the planimeter. 'Die latter, however, is 
sufficiently good for the purpose ol tnls note. 
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The lateral spectra which accompany the image of 
lines (which may be regarded as the envelope of the 
ring systems of a series of points) have a considerable 
effect on the appearance seen in the field of the 
microscope. 

It is usually held that an object is in focus when 
the definition is sharpest. This, however, is not 



I'lt, 3 llu‘ ail the .ilKobralc mtiffi.iK riviiik the ureas included 

between the diivis .ind verUc.ils in biR 2 lot e.n li value ot r/A, and 
lietweeri the liniits for 0 iinJn at(-tl on tat It of the diaRraiiis, namely : 


Diaiiriiu ft, I (I 00 o 

30 ' O ( ()!>" 20 

1; |o' O I f ■jo'’ 30 

I (Hi' o i g oo' bo 

'Ihe oi-lliinte, of the curve givt the amplittldes ol Ihe lesnllanl vlbr.l* 
lions (c\pie-.M>l as frai lions of the .amplitude at the geonietiical focus) 
at the \ari(His value-, of f/A. 

rcfillv the case If bands of fine ruling in close 
proximity to one anotluT are examined, it will be 
found that a separalt' atljustnu'iit of focus has to be 
made for each and that tbe best result is obtained 
when the focal adjustment makes the spacing of the 
lateral spectra the same as that of the lines of eacli 
band. 

With ordinarv test objects (diatoms, engraved 
lines, etc.) this effect is somewhat disguised owing to 
the thickness of the objects themst'lves, which is quite 
comparable to the wave-length, but in such test 
plates as I have described in my former letters, where 
the thickness of the film on which the lines are ruled 
is only 1/15 to 1/30 of a wave-length, the question of 
thickness tioes not arise. 

The high resolving power which has been attained 
on diatoms and engraved lines should be attributed to 
variations of thickness in the objects, as these increase 
the rate at which the length of the optical path 
changes for points near the geonietrfcal focus; t.e, 
for the variation of r. It is customary to mount 
such objects in media of high refractive index, which 
has the effect of cxagpierating the optical depth of the 
grooves, etc., and it is worth notice that if an object 
has no thickness, or a thickness small compared to the 
wave-length and the only characteristic of which is a 
difference in opacity from place to place, the refractive 
index of the mounting medium is without effect or 
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the resolving power. In Fig. 4 let O and P be points 
in the focal plane. If the surrounding medium is air 
the optical length of the rays from 0 and P differ by 
OP sin B. If 0 and P are covered by a uniform layer 
of a medium the* refractive index of which* is the 
same rays in the medium make an^angle B* with the 
axis, where B' sin B’ ~ sin b\)jl. The difference of optical 
length is then OSm sm B'^{OS}i sin 0 )lix~OS sin 0 , as 
it was in air. 

This independence of fi does not extend to the case 
where one of the points 0 or P is slightly above or 
below the focal plane. 
If h is the elevation 
or depression in ques- 
tion, the difference of 
the optical lengths 
is h{fi cos 0 ' - cos B), so 
that the difference in- 
creases both with n 
and h. The quantity 
o7\ suggested above as 
a limit to the resolving 
power of microscopes 
with respect to thin ob- 
jects in the focal plane is a guess rather than an 
actual measurement. With the maximum angular 
aperture the radius of the first dark ring is a little 
greater than o-4\, which would indicate that objects 
must be separated by o‘8\ before a really dark space 
appe^ed between their images ; but the intensity of 
the light m the neighbourhood of the ring is very 
small, and doubtless the objects would seem as double 
at a less distance. 

The experience, however, which I have had with 
fine lines ruled on thin films would induce me to 
place the limit at more, rather than less, than o'7\. 

A. Mallock. 

9 Baring Crescent, Exeter, 

May 19. 



The Fluorescence of certain Lower Plants. 

It will, I venture to believe, interest some of the 
readers of Nature to know that the Cyanophyceae 
(Schizophyceai) or blue-green algaj, the diatoms and 
some at least of the true green algae among, or closely 
related to, the Pleurococcaceai, arc visibly strongly 
fluorescent when viewed ultramicroscopically, if the 
proper optical conditions are achieved. A much 
wider claim for the usefulness of the method might 
be made, but it will be unnecessary ; for the moment, 
if any one who may be interested tries it, he will 
appreciate at once its many possibilities. 

The optimum conditions are these : a dark-field 
condenser, preferably of the cardioid type, thin 
gliws object-slides (0 8 mm. thick or less), preferably 
thin covers and a ary objective of any magnification. 
Water between the upper lens of the condenser and 
the slide answers every purpose, and is much more 
comfortable in extensive ultramicroscopy. The best 
light source, when one is studying colour, and thus 
becomes of prime importance in this connexion, is 
a small arc ; but generally speaking, a condensed 
filament, 400-watt lamp with a suitable condenser, 
answers every purpose. The thin object-slide and 
the glass-air interface of the cover are the essential 
features, since one is then able to focus the reflected 
hollow beam of light from the upper surface of the 
cover glass upon the object. It will be seen that in 
using the dark-field condenser in this manner we 
ire reviving the idea embodied in the “ spot lens ” 
of Thomas Ross, in Wenham’s air paraboloid (1850) 
with a similar spot lens, and in his. glass paraboloid 
condenserd 1856 (Sied^topl, Vpigeschichte' 


der Spiegelkondehsoren," Zeitschr. / wiss. Miftro^ 
ukopie, 24: 382-395, 1907). As these could be used 
only with a dry objective, the later effort was aimed 
at the result achieved in our present apparatus. It 
is evident from current published directions of 
manufacturers for work with the dark-field illuminator 
that the use of the reflected light cone is not con- 
templated. I refer especially to the specifications 
as to object-slide thiclmess. While not having the 
advantage of the magnification afforded by the 
oil-immersion, we gain very greatly in many features 
of the object-picture afforded. 

One of the most important of these is that the 
blue-green algse, when seen at the apex of the light 
cone inverted by reflection, afford their fluorescence 
colours. Some species are more readily recognised 
to fluoresce than others, but if the material be 
mounted in strong glycerin, thus** obviating the 
scattering of light by internal surfaces either in 
the organism or in the surrounding mucilage, the 
cells are then seen to glow with a fervid light, orange 
or crimson according to the organism. Indeed, 
when glycerin is used, the fluorescence can be seen 
without making use of the inverted light cone, just 
as, according to Siedentopf, bacteria lightly coloured 
with a fluorescent stain (“ Ober Bcobachtungen bei 
Dunkelfeldbeleuchtung,” Zeitschr. f. mss. MikrO' 
skopte, 25 : 273-282) may be seen with oil-immersion 
objectives. The object-picture then afforded has 
advantages of its own which need not be detailed 
here. Without glycerin, the fluorescence, even o|^, 
those species wliicb are most readily observed in 
this respect, is scarcely visible with oil-immersion 
objectives. 

When seen mounted in glycerin, then, some 
species of Oscillatoria are crimson, as also are Cylindro- 
spermum, Anabama AsolUe, some species of Nostoc 
and of Chroococcus, Rivularia, and others ; while 
other species of Oscillatoria and Nostoc are golden 
orange. Chroococcus refractus (I do not assert 
positive identification) appears a dull yellow, all 
these forms affording a most striking contrast to 
their appearance by transmitted light, that with 
which students of them are familiar. 

I have found evidence that the pigment is in 
solution in minute vesicles (supporting in part 
Wager’s conclusions, Proc. R.S., 72 : 401, 1903). 

With death, it becomes adsorbed by the cytoplasm 
and the cells then appear blue {e.g. Nostoc). On 
examining material of Nostoc commune from China, 
which I have had in my possession some twenty 
years, I found the cells as strongly fluorescent 
as if fresh. The stiff gelatinous sheath appears 
light blue, perhaps also from adsorbed phycocyanin. 
When freshly mounted in glycerin, blue-greens hold 
their fluorescence for some time. I have an Oscil- 
latoria kept thus for twenty days without loss of 
lluor^cence. The old Nostoc commune lost its 
fluorescence in less than twenty-four hours, perhaps 
because it was already dead. 

I have shown that the fluorescence is due to 
phycocyanin, rather than to chlorojphyll, which, 
because of the " colloidal condition in which it 
occurs in the livir^ cell, has not been found visibly 
fluorescent. E. Raehlmann {" Neue ultramikro- 
skopische Untersuchungen fiber Eiweiss," etc., 
Pfiuger’s Archiv ges. Physiologie, 112 : 128-171, 

1906), it is true, thought that he could see chlorophyll 
fluorescence with the ultramicroscope, but he 
suspensions or emulsions, and witn these I Imve 
obtained similar results. With suitable means, tlie 
, fluorescence microscope, for example, t 3 *e fluorescence 
of the living dilorome^ can be ohe^itved, but one 
nan soans^y oximeU that be seen 
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with the ultramicroscope as ordinarily used. One 
can, I think, see a dim suggestion of the fluorescence 
colour in isolated chloroplasts (Elodea), and in the 
chloroplast of SpirogjTa, but when in situ the 
multitude of reflecting surfaces produces so much 
transmitted light that the fluorescence is masked by 
the green coloration, 

Tt was, therefore, of no small interest to find also 
that the pigment in the oil vacuoles of the diatoms, 
pale greenish-yellow by transmitted light, is also 
visibly deep red fluorescent when viewed in the 
manner above described. Glycerin must be used 
as a mounting medium. Examined thus, the 
fluorescent pigment is seen to fill vacuoles, large 
and small. I have found that this pigment is not 
destroyed at the teraiierature of boiling water, 
whereas phycocyanin changes at about 60° C. ir- 
reversibly, and loses its fluorescence. Tt may be the 
phycocyanin -like pigment found by Bocat (through 
Czapek, “ Biochemie des Pflanzen,” 1 : 601) in 

Navicula, which, as a matter of fact, has two large 
fluorescent vacuoles and usually two small ones, one 
near each end of the cell, 

Scenedesmus glows with a deep red light, as also 
a small species of Raphidium (or closely similar 
organism). I hav(' found further evidence of fluor- 
escence in other green forms, notably an ulvuccous 
one. 

Many beautiful results will reward the microscopist 
who will use the method. Especially, one can 
scarcely contemplate the remarkable irradiance of 
these lowly iflauts without realising anew the im- 
portance of tlic jiroblem of the physiological signi- 
ficfuice of fluorescence. Tn a paper presented at 
the recent meeting of the Royal Society of Canada, 
I have endeavoured to drscuss the matter m its 
more general bearings The immediate pnri>ose is 
to diiect attention to a means of increasing the 
usefulni'ss of the dark-field condenser 

h'RANCIS E, Li-ovd. 

McGill University, Montreal, June i. 

Dr. Kammerer’s Lecture to the Linnean Society. 

T AM very sorry to difler from my friend Prof. 
MacBiide, but it is impossible for me to agree with 
some of his remarks on Dr. Kaminerer’s recent 
lecture (Nature, June 23, p. ^ assert 

that Dr, Kammerer made “ childish mistakes which 
would di.sgraco a ‘first-year student in biology." I 
exjiressed my opinion that it was not correct to .state 
that the ovary of Salamandra is enclosed in a mem- 
brane while that of the bird is not. I fail to see why 
Dr. Kammerer’s statement should require to be trans- 
lated into modern technical language. Tt is a some- 
what serious suggestion that he cannot express liis 
ideas in such language for himself, and if that be so, 
it supports my criticism that in some respects liis 
statements were not in accordance with the present 
state of biological knowledge. 

I cabnot, however, accept even Prof. MacBride's 
description of the condition of the ovary of the bird 
as correct (and I dissected out the ovary of a common 
hen to-day, not for the first time) . The ovary of the 
bird is almost as completely invested by peritoneum 
as that of the Salamander, not only on its ventral 
surface but on its lateral surfaces also, and it Is not 
largely retroperitoneal. I agree that the ovary of the 
bird is more difficult to remove in its entirety, because 
it is sessile on the peritoneum, and not connected with 
it by a membrane, and still more because its attach- 
ment is close to the great post-caval vein, so that it is 
difficult to remove the part by which it is attached 
without cutting into the vein. To be strictly correct, 
the narrow membrane >Vhich attaches the ovary to the 
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wall of the body cavity in Salamandra is not a 
mesentery, as Prof, MacBride calls it, because that 
term means a membrane connected with the intestine. 

It would serve no useful purpose to reply to other 
points in Prof. MacBride’s letter. He refers me to 
Dr. Kammerer's " long paper." But I was dealing 
with the lecture as delivered and printed, which 111 
my opmion failed to show that Dr. Kammerer had 
an adetpiate conception of the range of knowledge, 
the completeness of evudcnce, and the validity of 
reasoning, required to establish the conclusions he 
asks us to accept. 1 am not, of course, suggesting 
any deception on •Dr Kammerer’s part — except self- 
deception. T.,amarckian doctrine has often suffered 
more, from the indiscretion of its advocates than 
from the attacks of its enemies. 

J. T. Cunningham. 

East London College, Mile End, E.i, 

June 26. 


The British Journal of Experimental Biology. 

Though TTritish workers have made some of the 
most signal contributions to the morphological aspects 
of zoology, and names like those of Itomanes, Bateson, 
Doncaster, ami Geoffrey Smith will always be dis- 
tinguished for pioneer discoveries in the experimental 
field, (Treat Britain at tlie present moment compares 
very unfavourably with other countries in facilities 
for the publication of researches in experimental 
biology, especially on the zoological side. There is 
no single journal devoted wliolly or mainly to the 
subject, wnth the exception of the Journal of Genetics, 
which of course only covers a portion of the field. 
We have in ('.real Britain nothing to compare, for 
example, wilh the Journal of Experimental Zoology, 
the Jiiological Bulletin, and the Journal of General 
Physiology in America, or with the Arch in fur Entwick- 
lungsniechamk 111 Germany and the hreiich Archives 
de morphologic cxperinientale. Nor have we any 
biological jolirnal whicli makes it a regular practice 
to publish articles of a general nature summarising 
and discussing critically recent additions to know- 
ledge, as in the American Naturalist and the Referatcn 
of several continental journals. 

Tn the absence of an adeiiuate medium of publica- 
tion in Great Britain, experimental biologists do not 
know sufficiently what work is in progress, with the 
natural result that there is overlapping ; that 
experimental inquiry, lacking a satisfactory channel 
of expression, may fail to exert an influence essential 
for the further development of biology in Great 
Britain ; and that younger men will tend to migrate 
from the zoological laboratories to associate themselves 
with departments of human physiology. Biological 
science is at present passing through a period of 
transition : on one hand, it is becoming increas- 
ingly clear that the problems of evolution can no 
longer be dealt with adequately from the traditional 
morphological and descriptive point of view of 
zoology ; on the other, the adoption of experimental 
methods by the general zoologist is opening up new 
fields of research and making it possible to study 
more readily the nature of many fundamental 
biological processes, such as fertilisation, development, 
sex and heredity, Which have been too often neglected 
by traditional physiology. In the w^rds of a dis- 
tinguished morphologist, there is a growing tendency 
" to return to the practice of earlier days, when 
animal physiology was not yet divorced from 
morphology." . - 

We believe that the time has now come when it is 
ossible to issue a British journal devoted to general 
iology, in particular to experimental research and to 

D 2 
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investigations bearing directly upon experimental 
problems. We have, therefore, arranged with Messrs. 
Oliver and Boyd, Edinburgh, to undertake the 
publication of the British Journal of Experimental 
Biology, the first number of which will appear in 
September next. The new journal will receive 
communications m comparative physiology, experi- 
mental embryology, genetics, and animal behaviour, 
as well as cytologicai, morphological, and histo- 
logical contributions bearing on current experimental 
problems. It will also publish by invitation authori- 
^tive r(3sumcs of recent progress in various fields of 
inquiry. Any relevant original cohtribution will be 
considered for publication. 

Inquiries may be addressed to the Animal Breeding 
Research Department, the University, Edinburgh. 

E. A. E. Crew. 

W, J, Dakin. 

J. Heslop Harrison. 

J.ANCELOT T. liOGBEN. 

J. Johnstone. 

E. H. A. Marshall. 

(iuv C. Rob.son. 

A. M. Carr Saunders. 

J. McLean Thompson. 


An Einstein Paradox. 

The fallacy of the argument put forward by Prof. 
R. W. Genese, m the former part of his letter in 
Nature of June 2, p 2,^2, lies in liis supposing that tlie 
time / at which K sees tin* hglit-signal from L is related 
to the time wlum Kj sees the same signal, by the 
transformation 

where {1 -v^/c^)-K 

If we suppose the light-.signal to be emitted from 
L at a time T (in K's system) and Tj (in K^'s system), 
then 

T, = ,^(T-i;^/c*) (I) 

x^ = ft{x-vT) ( 2 ) 

where x = KL, x^ = K^L. 

Suppo.se now that K receives the signal at time t 
(in his system) and that Kj receives it at time t^' (as 
judged by Kj's system). Let be the time in K’s 
system corresponding to tf m Ki’s system. Then 

f = T + ;tr/c (3) 

V = Ti+*,/c (4) 

and ti -t^ih-vxlc'^). . . . (5) 

Substitution from (i) and (2) in (4) gives, with (3), 
-vie), 

and comparison with (5) shows that 
A little careful consideration of these equations will 
now show that tlie supposed paradox does not arise 
for the case Xi = o . J • T. Combridge. 

King’s College, Strand. 


Multiple Temperature Incubator. 

In the course of some experimental work on insects 
which we have been carrying out, it was necessary 
to have a Wge number of constant temperatures. 
As it was impossible to have a complete incubator 
for every temperature, an incubator was designed 
by Mr. T. W. Kirkpatric)c and myself to give a con- 
tmuous series of constant temperatures. 

The principle used is the conduction of heat along 
an insulated metal bar between two constant tempera- 


tures. In practice one of these is an ice-box and the 
other a hot water bath at any convenient temperature. 
Between the two is a bar, tube, or trough of metal, 
four to twelve feet long, which has holes bored at 
close intervals throughout its length. Botli copper 
and aluminium have been used for the conductmg 
bar. The whole is well insulated to avoid the 
influence of the daily temperature change. 

The apparatus has exceeded our expectations and 
would probably be of great use to investigators in 
other fields. Full details with scale drawings and 
temperature charts will be published shortly in a 
Bulletin of the Mmistry of Agriculture of Egypt, which 
will be sent to any one who is interested. 

C. B. Williams. 

Mmistry of Agriculture (Entomological Section), 
Cairo, June 20. 


Phosphorescence caused by Active Nitrogen. 

In order to prepare aluminium chloride for atomic 
weight determination, 1 burnt pure aluminium metal 
in a current of pure dry chlorine. Before starting 
the reaction, pure drj’^ nitrogen was jiasscd through 
the apparatus to expel the air. After this has been 
attained, the flow of nitrogen was stopped and a 
slow current of pure dry clilorine was allowed to 
pass over the metal. Since the pure dry gas reacts 
very slowly with aluminium at ordinary room 
temperature, the tube containing aluminium was 
heated to about 500° C. After the completion of 
the reaction, the aluminium chloride formed and a 
cpiantity of uncombined metal was cooled in a very 
slow stream of nitrogen. As the red heat ceased, 
a bright green phosjilioresccnce appeared in the 
reaction tube surrounding small pieces ol corroded 
uncombined metal. 

This phenomenon was excited the next day when 
the .synthesis was continued, and the last traces of 
chlorine were removed by nitrogen. In both cases 
the afterglow disappeared alter about one minute. 
Two important facts should be added, namely : 

(1) The reaction tube — free of chlorine — with 
aluminium chloride and the metal was heated again 
to the same high temperature, and nitrogen was passed 
over while the whole system was cooling down. The 
bright green light did not appear. Nothing of this kind 
of light was visible when the pure metal was heated 
alone. This is a sufficient proof that the observed 
afterglow in the former cases was not caused by a 
trace of any known or unknown impurity of the 
metal used. 

(2) The phenomenon was not observed during the 
synthesis of aluminium bromide which was carried 
out by Prof. Th. W. Richards and me in the same 
manner, and with an aluminium of the same origin. 

In Nature of May 5, p. 599, and May 26, p. 705, 
were published letters by Prof. E. P. Lew^ and 
Mr. W. Jevons describing phosphorescence caused 
by active nitrogen. These letters, particularly the 
second, by Mr. W. Jevons, suggested to me that the 
afterglow of aluminium left in the reaction tube was 
very probably caused by active nitrogen. The 
presence of traces of active nitrogen was caused 
by the violent reaction of the chlorine left in the 
tube with the aluminium metal. This reaction 
activated some of the nitrogen passed over the 
metal. When, however, all the chlorine was expelled 
and the contents of the reaction tube were heated 
as in the case described above, no phosphorescence 
appeared. H. Krepelka. 

Department of Inorganic Chemistry, 

Charles’ University, 

Prague, CzechoslovaJda. 
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The Cryogenic Laboratory of the University of Toronto. 

By Prof. J. C. McLennan, F.R.S. 


S HORTLY after the commencement of the War it 
' became evident that if helium were available in 
sufficient quantities to replace hydrogen in naval 
and military airships, losses in life and equipment 
might be very greatly lessened. 

It was known that there existed in America supplies 
of natural gas containing helium in var)nng amounts, 
and Sir Richard Threlfall, as a result 


Helium wtis liquefied with the equipment for the 
first time on January^ lo of this year, and the Cryogenic 
Division of the Pliysical Laboratory was formally 
opened on January 24, when demonstrations were 
given of the prodiK'tion of liquid air, liquid hydrogen, 
and liquid helium. Series of experiments were also 
shown illu.strating tlie uses of these liquefied gases. 


of preliminary calculations that led 
him to believe that this helium could 
be extracted at a cost that would not 
be prohibitive, proposed that the 
Board of Invention and Research of 
the British Admiralty should under- 
take an investigation of the matter. 
As a result of this proposal the writer 
was asked by the Board to determine 
the helium content of the natural 
gases of Canada. This survey was 
carried out in the winter of 1915-16, 
and It was found that from 10,000,000 
to 12,000,000 cubic feet of helium 
could lie obtained per year from the 
natural gas of the I 3 ow Island supply 
near Calgary, Alberta. 

In the autumn of 191 7 the Admiralty 
sanctioned proposals to proceed with 
an attempt to extract this helium, 
and in the summer of 1918, after 
exhaustive exjieriments had been 
made, a plant was designed lor the 
purpose. This apparatus was con- 
structed and installed at Calgary and 
was operated from September 1919 
until April 1920. In the course of 
this operation of the plant, consider- 
able supplies of helium of high purity 
were obtained and it was shown that 
the estimates of Sir Richard Threlfall 
as to the cost of production were 
amply verified.^ 

During the winter of 1919-20 pro- 
posals were put forward by the writer 
to use the helium extracted at Calgary 
for scientific purposes. These met 
with approval, and financial grants 
were made for the liquefaction of 
helium by the Honorary Advisory 
Council for Scientific and Industrial 



Fig. I.— H j'ilroj;«;n liijucfier. 


Research of Canada, by the University of Toronto, and 
by the Carnegie Foundation for Research. Some 
apparatus was also loaned by the Admiralty and by the 
Air Ministry of Great Britain. With these grant's special 
apparatus for liquefying air, hydrogen, and helium 
was constructed and its installation in the Physical 
Laboratory of the University of Toronto was com- 
pleted towards the end of 1922. In the preliminary 
operation of the plant, special facilities in the way of 
power were provided by the Hydro-Electric Commission 
of Ontario and by the Hydro-Electric Commission of 
Toronto. 

'*■ Trail, of tbs Oiem. Soo. vol. xv}% p. 


Liquid Air Apparatus. 

The apparatus constructed for the liquefaction of 
air consisted of a 40 -kilowatt alternating current 
motor, a Norwalk compressor of the three-stage type, 
a water cooler, carbon dioxide purifying towers, and 
one of L’Air Liquide’s machines having a capacity of 
producing 20 cubic metres of oxygen*per hour. This 
machine was provided with valves which enabled one 
to isolate the rectification column from the oxygen 
heat exchanger, permitting the operation of 4 he 
apparatus as a machine for liquefying air or as one 
for producing gaseous oxygen. The column was also 
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provided with modifications ior the extraction oi the 
rare gases from the atmosphere, Jn operating this 
apparatus the air was compressed to 40 atmospheres, 
and in a series of tests it was found that afxiut 300 
kilograms of liquid air could be made per day. With 
sucii a supply of liquid air available, ample provision 
was made, it will be seen, for meeting the needs in 
regard to liquid air of all departments of the Uni- 
versity. 

LiOUii) Hydrogen Apparatus. 

The efiuipment for liquefying hydrogen included a 
four-stage belt-driven I'omjiressor built by the llurck- 
luinlt Engineering Works of Basle, Switzerland. Its 
cylinders were water-cooled, had a forced lubrication, 



Fuj. 3.— Hyditj^en lu|uefiei (as inst.illcd). 


and were fitted with steel piston rings. The pistons 
were all in line and constituted one shaft. The gas 
was ('ooled after each compression by means of a 
number of heat exchangers immersed in a tank of 
running water. The compressor was constructed so 
as to prevent any loss of gas, and with this end in 
view, the piston rods were provided with special 
jituffing boxes in which the packing was sealed with 
oil contained in specially designed holders. 

Th^ siiace behind eac'h piston as well as the safety 
valves was directly connected with a gasometer and 
through the latter to the intake of the compressor. 
The compressor had a capacity of 60 cubic metres of 
free gas per hour and required a motor of 30 kilowatts 
to operate it when delivering at 200 atmospheres 
pil'ssure. Twenty litres of w'ater per minute were 
disposed of by the heat exchangers. 

The hydrogen liquefier is shown schematically in 
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Fig. I and as it was installed in the laboratoiy by 
Fig. 2. The regenerator coils indicated were similar to 
those used in the well-known Hampson apparatus for 
liquefying air. In operating the liquefier, hydrogen 
specially purified was compressed to 150-200 atmo- 
spheres and cooled to -205° C. by means of liquid 
air boiling under reduced pressure. 

The compressed hydrogen passed successively through 
the coils Ivj, J.j', Eg. L3, L4, and Lg. The coils and 
Li' were arranged in parallel and the valve Z served to 
regulate the proportion of gas that went through 
each of them. This ensured the proper interchange 
of heat between the oncoming compressed gas and 
the outgoing low-pressure vapours. The coils Lj, Lg, 
and Lg were cooled by gaseous hydrogen returning to 
the gasometer from tlie expansion nozzle ('j, and the 
coils Lj' and L3 by the evaporated air drawn off by 
the vacuum pump. The coil L4 was partly immersed 
in a bath of liquid air held in the flask Mj. 

The valve A served to admit more liquid air from 
the reserve supply whenever the indicator Ej of the 
cork float E showed that it was required. To add to 
the efficiency of the liquefier, the expansion coil Lj^ 
was provided with a close-fitting Gcnnan silver 
envelope which when properly wrapped with flannel 
permitted a good junction to be effected between the 
inner wall of the silvered vacuum flask Mo and the 
coil. This en.sured that the expanded gas passed over 
the closely wound tubes of the coil and so lirought 
aliout a good exchange of heat . 

' The liquid hydrogen as it formed passed through 
the opening in llie bottom of the flask M, and vas 
collected in the silvered flask M3. Tlie floai mdiiator 
I), Dj, Dg, served to show the level of the liquid in 
this collecting flask. The weight 1) was ('onnccted 
with the thin German-silver float J)j by means of a 
silk thread running over three pulleys provided 
with jewel mountings. Tlie valves and Bj were 
used for drawing off the liquid. These were arranged so 
that they could be pre-cooled b}' cold gaseous hydrogen 
as it was returned to the gasometer. The stuffing 
boxes and screw thread of the valves 13, Bj, (' and A 
were so arranged that they were not exposed to 
cooling and in this w^ay the danger of a freeze-up was 
eliminated. 

The insulation of the apparatus was specially 
studied. Vacuum flasks were used where possible, 
and wherever parts were cooled below the temperature 
of liquid air they were surrounded by an atmosphere 
of dry hydrogen or by a partial vacuum in order to 
avoid unnecessary condensation. All parts were con- 
structed of German silver where it was an advantage 
to do so on account of its low thermal conductivity. 
The entire apparatus was packed in natural wool and 
enclosed in a thin brass case that was sealed except 
for the drying tubes H and Hj. These tuljes served 
to equalise the internal and external pressures on 
the case and at the same time prevented water vapour 
from entering and condensing inside. Fig. i shows 
plainly the arrangement for supporting the apparatus 
together with the scheme of the pipe connexions. 
Mercury traps J and Ji served to protect the apparatus 
at all times from any sudden but moderate excess of 
pressure, wliile the large rubber safety valves G and 
Gi served to accommcKiate any sudden but violent 
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increase of pressure such as might arise from the break- 
ing of the flask M3. 

In operating with the hydrogen liqueficr it was found 
necessary to remove all gaseous impurities from the 
gas. The commercial hydrogen used was made 
electrolytically and was found to contain as much as 
1-5 per cent, of oxygen and o-i- 0-3 per cent, of nitrogen. 
To purify this gas it was passed through a liigh pressure 
bomb filled with palladiumist'd asbestos. This bomb 
was heated electrically to about 400'’ C., and at this I 
temperature the palladium acted as a strong and 1 
robust catalyser. The water produced 
bv the union of hydrogen with the 
oxygen present was taken up witli 
caustic potash. The hydrogen ob- 
tained after this preliminary purifica- 
tion was again purified by jiussing it 
through a specially constructed appar- ^ 
atii.s provided with coils cooled wiili 
liquid hydrogen, but to make the 
liquid hydrogen for carrying out this 
purification it was necessary to oper- 
ale the hydrogen hquefier with the 
hydrogen subjected to tlie preliminary ^ 
purification only. A lew litres only 
could be made in a run liefore stoji- ; 

page occurred, and this was used to / 

effei t the final punfii'ution ot a certain A 

quantity ol tlie gas. 

By repeated operations of this char- Pa Ijjl 

acicr a supply of about 100 cubu' j'.Ti'J 

metres ol higlily purified hydrogen 
was gradually aci'uiTuilated, and with ■ ({' 

it long runs of the hquefier were made ,.l 'j 

wuiiout any stoppage occurring. 'I’o '* j-j 

conserve this original supply ot pure ^ !■ f' 

hydrogen care had to be taken during |I 

a run to store up all gas from the 1. 

vaporised hydrogen and to use resi- 1 

dual sup[)lies of lujuid hydrogen to Ij 

purify additional quantities of the || 

gas so as to make up losses. |i 

In luiuefying hydrogen as well as 
helium, it was necessary in order to 
avoid losses so far as possible to oper- 
ate in a closed cycle that included a 
gasometer, the compressor and the 
hquefier. • In a number of actual runs 
with the apparatus described above, 
no difficulty was experienced in mak- 
ing from 10 to 15 litres of liquid 
hydrogen an hour, and in one particular run as much 
as 50 litres of liquid hydrogen was accumulated. 

Liquid Helium Apparatus. 

The helium used in the experiments was obtained 
from the natural gas ol the Bow Island district near 
Calgary, Alberta, in the year 1919-20, and had been 
kept since then safely stored in steel cylinders at about 
150 atmospheres pressure. An analysis by means of 


chemical absorption and explosion methods gave no 
indication of hydrogen iH'ing present. 

The preliminary purification of the helium was 
effected by cooling it al a pressure of 150 atmospheres 
to -205® C. by means of liquid air boiling under reduced 
pressure. Under these conditions a large percentage 
of the impurity was condensed and drawn off. This 
partially purified liehum was passed at high pres.sure 
first through a bomb filled with copper oxide and 
palladiiimised asbestos maintained al a temperature of 
400'' C., and then tkrough heavy copper tubes filled 
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Flo. j — Helium li(|ucficr. 

with cocoanut charcoal and immersed in liquid air. 
This cycle of purification proved to be satisfactory, 
for during (he liquefaction proce.s.s there was no evidence 
at any time of any blocking of the expansion valve 
of the liqueficr or of the very small capillary tubes 
that made up the expansion coil. 

In the design and construction of the helium hquefier, 
special attention was given to problems c^nected with 
the heat capacity and heat insulation of the various 
parts of the apparatus. The liqueficr is shown dia- 


absorption with cocoanut charcoal showed the gas in grammatically in Fig. 3 and the manner in which it was 
different cylinders to be about 90-95 per cent, helium, installed in the laboratory is shown in Fig. 4. 

The chief impurity was nitrogen, with a varying per- In the operation of the hquefier the manner in which 
centage of methane and other gases. Tests made by the helium entered the apparatus is shown in the 
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ll passed sviccesswely through the coils 
1)2 and Dj, arranged in parallel. It then entered 



4 Helium luiiielier (.is inst.illpd) 

the coils Pj and P. also in parallel, and afterwards 
passed siu'cessively through the (oils Po, J\ and P.. 
The coils Dj, 1)4, Pj and Pg 
were cooled hy the cold hydro- 
gen vapour as it was draw'n off 
by the hydrogen vacuum pumj), 
and the coils l)j, Dg, Pg and I’g 
by the expanded helium that 
issued from the region about 
the expansion valve on the way 
to the gasometer. The coil P4 
served lor the final pre-cooling 
of the compressed helium and 
was immersed in liquid hydro- 
gen boiling under a pre.ssure of 
6 cm. of mercury. A trap T 
was provided, l3y means of 
which the gas was freed from 
the last traces of oil or water 
vapour from the compressor. 

The tubes were made of 
copper and were filled with 
cocoanut charcoal. They were 
cooled with liquid air during 
the liquefaction process with a 
view of abs/irbing any gaseous 
contamination introduced dur- 
ing the operation of the cycle. 

The level of the liquid hydrogen 
‘in the refrigerator surrounding 
the coil P4 was determined by means of copper- 
constantan thermo-couples, and alternatively by helium 

I \rr\t * « 


gas thermometers with reservoirs at M and Mj, that 
were connected with a mercury manometer by fine steel 
tubing Gg. 

The liquid hydrogen from large vacuum-surrounded 
metal containers was first transferred to the unsilvered 
flask Fj, that was protected by an outer silvered 
flask P",, containing liquid air. This flask Fg was 
provided with two unsilvered vertical observation 
strips, one on either side, so that the level of the liquid 
h}'drogen in Fj could be seen directly. The valve Q 
controlled the intake of the liquid hydrogen from Fj 
to the refrigerator, and the valve Q with its corre- 
sponding spindle controlled the expansion nozzle at 
the bottom of the coil Pg. The efficiency of the 
regeneration properties of the expansion coil Pg was 
assured by fitting closely over it a very thin german- 
silver envelope soldered at X to the bottom of the 
german-silver liquid hydrogen container. With this 
arrangement the expanded helium was forced to go 
through the interstices of the expansion coil in order 
to enter the holes H in the tube surrounding the 
expansion valve spindle. 

The temperature of the region beneath the expansion 
nozzle was determined with a helium gas thermometer 
provided with a german-silver reservoir at Mg and a 
connecting steel capillary tube Gj. The protecting 
\ acuum flask P'g was provided with a specially designed 
siphon tube P. This tube was double-walled and was 
])rotected by silvering and by an intervening vacuum 
in the same manner as a Dewar flask. The flask P'4 
could be made cither totally silvered or partially 
silvered with a plain portion at the bottom. In the 
latter case it was protected by a plain vacuum flask ^ 
containing liquid hydrogen, and this in turn by a plain 
vacuum flask containing liquid air. 




Fic.. 5.~'M«t.il container for liquid air. 

Tlie«:e 1 
quantities o 

extreme precautions, i. .w....... . - .. . . , „ 

the Kpatc between the spherical surfaces. A container of 35 litres capacity when well constructed did not 
lose so much as a kilogram of liquid air per day. 

In constructing the hydrogen and helium liquefiers 
great care was taken to see that all the complicated . 


NATURE 


July 28, 1923] 

tubing was free from holes and much time was con- 
sumed in the work of eliminating leaks. The whole 
apparatus was, however, completed towards the end 
of 1922 and, as stated, was used early in January of 
this year for the production of liquid helium. The 
helium was compressed with an enclosed Whitehead 
torpedo compressor, and the liquefier was found to 
give the best results when run at a pressure of only 
40 atmospheres. 

Before attempting to make liquid helium all parts 
of the liquefier were cooled as low as possible with 
liquid air, the piping being cooled by circulating 
through it helium that had been previously cooled to 
liquid air temperature. When this precaution w'as 
taken, it was found that liquid helium could readily 
be made with a moderate amount of liquid hydrogen 


U9 

supplied to the refrigerator surrounding the coil P4. 
In our experiments less than 10 litres of liquid hydro- 
gen sufficed to produce more than a litre of liquid 
helium. 

I wish to take this opportunity of acknowledging 
my indebtedness to Prof. Kamerlingh Onnes of Leyden, 
the pioneer and outstanding authority in research at 
liquid helium temperatures. He not only assisted me 
very materially through correspondence and con- 
versation, but also furnished me with drawings of the 
installation at Leyden. 

It IS hoped that with the cryogenic equipment now 
available ut the University of Toronto, a senes of low- 
temperature researches will be organised shortly for 
workers who for any reason may not find it convenient 
to go to Leyden to carry out investigations. 


Rickets i: 

A NUMBER of summary publications have made 
readily available the rapid advance m our 
knowledge ol rickets in tlie last few years since l^Iellanby 
in 1918 brought forward serious evidence implicating 
a deficienc y of fat-soluble vitamin A, and lliildschnisky 
in 1919 showed that the bone-lesions in children c'ould 
be cured by ultra-violet light, and McCollum and his 
co-workers in 1921 demonstrated that the disea.se could 
be loruemently produced in rat.s by defective diets. 
Last year the Medical Research Council published the 
survey by Prof. Korenchevsky ^ of the experimental 
aspects and Dr. J. L. Dick ® brought out a useful book 
on the human disease and its history. More recently 
an admirable survey of the whole question by Prof. I 
E. A. Park '* has appeared, and there has now lieen I 
added a full account of the results of the expedition 
under Dr. Harriette Chick,* sent in 1919 to Vienna 
by the Lister Institute and the Medical Research 
Council, to study deficiency diseases under the condi- 
tions ol almost experimental accuracy and precision 
afforded by the generous hospitality of Prof. v. 
Pirquet’s Kmdcrklinik. 

The report shows, beyond any reasonable doubt, 
that the incidence of rickets may be determined by 
diet, and that vitamin A plays an important part ; 
that it may be prevented and cured by cod-liver oil ; 
that it may be cured by sunshine or the rays from a 
mercury-vapour lamp, and that a diet which in summer 
is adequate for young infants may, in winter gloom, 
permit its development. From the practical point of 
view, the facts provide most of what the sanitarian 
needs : a proper supply of cod-liver oil, or its equivalent 
in vitamin A, and of sunshine, or its equivalent in ultra- 
violet light, will prevent rickets, and a deficiency of 
one may be made good by a larger supply of the other. 
Wliat is at present unknown is how much vitamin A 
in the more customary forms of milk and green vege- 
tables is wanted to give the same result as teaspoonfuls 
of the far more potent cod-liver oil. But there is no 

* Medical Research Council Special Report Series, No fi. ITic Aetiology 
and Pathology of Rickets from an experimental point of view. Pp. 172 -f- 18 
plates. (L<mdon: M.M Stationery Office, 1933.} 4s.net, 

' London : W. Hememann. 

* Physiological Review, voL iii., 1923, p. 106, 

* Medical Research Council Spmal Report Series, No, 77. Studies of 
Rickets in Vienna xgi^s (Repmt to the Accesso^ Pood Factors Dbh- 
mittee appointed jointfy by the Medical Research Council and the Lister 
Institute). Pp. ao3 + *4 pfates. (London; H.M. Stationery Office, 1923.) 
7 «. W. not. 
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longer any excuse for there being two schools of thought 
disputing for a hygienic and a dietetic aetiology 
respectively : as usually happens in such controversies, 
it turns oul that both parties are right. 

In the larger matter of the circumstances which 
condition the proper and regular growth of bone the 
results are of great interest. Granting an adequate 
supply of the necessary materials — and of these 
caleium and phosphorus are the most olivious, and 
their importance ha.s already Ixen examined by direct 
cxjjerimcnt— vilamin A is necessary: with enough of 
this, rats grow satisfactorily m the dark (Goldblatt and 
Soames, Biochemical Journal, vol. xvii., 1923, p. 294). 
Ultra-violet light of about 300 /u, /x has much the same 
effect, and it was at first supposed, rather naturally, 
that it operated by causing a photo-synthesis of 
vitamin A. But rats on a diet grossly deficient in 
vitamin will grow normally under the influence of ultra- 
violet light only for a time : in the end, if no vitamin A 
is provided in the iood, growth ceases, and the animals 
go dowmhill. Evidently light enables the animal to 
make the most economical use of such store of vitamin 
as it may have in its body or of any small amounts it 
may receive in its food : light can only partly replace 
vitamin, and if there is abundance of vitamin, light has 
no favourable influence on growth. In the same way 
vitamin makes a short supply of calcium or phosphorus 
go further, so that, while any of the three may be a 
limiting factor, up to a certain point of deficiency it is 
the sum (or product) of calcium phosphate and vitamin 
which is the effective determinant. Light pet se is not 
a limiting factor, but may become the determinant 
under conditions of defect in the others. 

Obvious as is the effect of ultra-violet light on the 
naked human skin, it is a little difficult to lielieve that 
it can act directly on the general body surface of hairy 
animals such as rats : “ man is naked," as Richard 
Owen remarks, “ and is the only terrestrial mammal 
in that predicament." It is, therefore, satisfactory to 
find it shown that air irradiated by the ingrcury vapour 
lamp is effective m promoting growth in rats, as Kestner 
showed it was in hastening the regeneration of blood 
lost by haemorrhage : such air, in the absence of ultra- 
violet light itself, will also cure rickets in children. It 
does not seem to be known as yet whether radiation 
of the body surface with exclusion of radiated air 
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frtim the luiijis has any influence on bone-growth, 
nor on what constituent ol the radiated air tlie eflect 
depends. 

it is possible that the mechanism in man is not quite 
the same as in hairy animals, and that direct irritation 
of the skin hy sunshine— to w'hich .some clinical 
observers attadi considerable importance— cloe.s much 
the same as irritation of the hronrhial mucous mem- 
brane, which IS emhrvologically the same as skin, hy 
ionised air or trai'cs of ozone or nitric oxide. It this 
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IS SO, irritation of the skin by means other than ultra- 
violet light should have the same effect — which is 
perhap.s the exjilanation of Dr. Mayo’.s observation on 
rickets in 1674 that '‘scabies or itching contributes 
much to its euro.” Little is known about what has 
been called the “ internal secretion ’’ of the skin 
beyond the fact that irritation may lead to changes 
in oilier j>art.s of the body. Thus a blistering agent 
I applied locally may considerably increase the suscepti- 
bility of the wdiolc skin to the same substance. 


Current Topics and Events. 


In an article which appeared in Nature of July 
21, p. 101, the view was expressed that the constitu- 
tion of the committee of the recently formed British 
Empire Cancer Campaign was not such as would 
command the respect ol bona Me workers on the 
cancer problem. While our article w'as in type, a 
meeting of the C.rand Council of the British Empire 
Cancer Campaign was lield, and contrary to the 
original intention, aiul no doubt as a result of in- 
formed public o])inion, it was decided to appoint a 
scientilic advisory comnntleo of ten members It 
was urged, however, that an attempt should still be 
made to prcsiTvi' the balance between scientific 
and clinical workers On' the following day the 
annual meeting of the lm])rnal t'ancer Kescarch 
Fund was held iiiuler tlie presidency of the Duke of 
Bedford, who expressed himself as 111 entire agree- 
ment with the altitude which had been aflopted by 
the executive committee of the lumd iti resisting 
the danger of being drawn info the Briti.sh Empire 
Cancer maelstrom. In an admiiablc review of the 
work of the campaign he directed altention to the 
crass ignoranci' which prevails with resjiect to the 
work which has been done bv the I'lind, and he laid 
great stress on the necessity for the British Empire 
Cancer Ompaign to be in the hands of those 
acquainted with work aln'ady done, as this is the 
only means of avoulmg useless repetition and pre- 
venting the waste of funds obtained from a generous 
and sympathetic public. 

Congratulations are due this week to the Rev. 
Dr. T, G. Bonney, wdio celebrated his ninetieth 
birthday on Friday, July 27, having been born 
at Kugeley, Statlordshire, in T833. The son of a 
clergyman, Dr. Bonney was the eldest of ten children. 
Educated at Uppingham, he was sent to St. John’s 
College, Cambridge, where he graduated twelftli 
wrangler, and soon after accepted a post as mathe- 
matical master at Westminster School. It has been 
said of him as regards his early education, that 
" mathematics had impressed upon his mind the 
real necessities which arc demanded by a proof ; 
classics had assisted him to cultivate a literary gift ; 
and travel ^ad taught him facts at first hand." 
Ordained a priest in 1858, in the following year he 
was elected to a fellowship at St. John's. In 1877 
Dr. Bonney took up the professorship of geolog}” in 
'University ('ollege, London, a post he held until 
190T . For four years secretary of the British Associa- 
tion, he was 'Resident of the Geological Society, 


1884-86, and president of the British Association 
at the Sheffield meeting of mio, giving an address 
on some aspects of the glacial history of Western 
Europe. In i88g he was awarded the Wollaston 
gold medal of the Geological Society. In allotting 
the gift the then president remarked that in Dr. 
Bonney’s hands the microscope had been a valuable 
adjunct to field-observation and liad been chiefly 
applied to detect the secrets of those rocks which, 
possessing no organic remains to betray the tale of 
their origin, had hitherto baffled inquiry into their 
early history. 

On June 16 the Polish Acadcinv of Sciences and 
Letters at C'racow celebrateil, in the jiresence of the 
ITesident of the I’ohsh Republic, the fiftieth aniii- 
ver.sary ot its foundation. Tlie Academy originated 
in 187^. evolving from a scientilic .society which has 
existed m Cracow since the beginning of the nineteenth 
century The first president of the Academy was 
Jdzef Major, a man who rendered valuable service to 
the cause of science in Poland , he was succeeded by 
Count Stanislas Tarnowski, for many years professor 
of the history of Polish literature 111 the Jagellouian 
University , ITof. C-asimir Mozawski, a philologist of 
European renown, is now president. The Academy 
is divuled into three classes — devoted respectively 
to philology and linguistics, to liistorical and sociaj 
science, and to mathematical, physical, and natural 
science. In conformity with the statutes, the 
.\cadcmy con.sists of 60 active Polish members, 
36 foreign and 96 corresponding members. The 
publications of the Academy since 1873 are mimer- 
ons ; tliey include 206 vmhimcs of the Transactions of 
the Classes, 50 volumes of the Proceedings (the Cracow 
liulleitn InternaUonal is well known to scientific men 
all over the world), 10 volumes of a beautiful publica- 
tion intended to promote the cultivation of the history 
of art in Poland, 146 volumes of transactions of 
various committees appointed to elucidate problems 
in the history of Polish language, literature, and 
civilisation, 90 volumes of publications on Polish 
political and economical history, 57 volumes of the 
Transaction.s of a special committee investigating the 
physiography of Poland (metcsorology, geophysics, 
mineralogy, and geology, systematic botany and 
zoology), 36 volumes of the Transactions of the 
Anthropological Committee, 10 volumes of the 
"Polish Encyclopaedia” (in course of publication), 
and more than 300 volumes of various other works 
separately published. The Academy possesses a fine 
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library (with many valuable MSS.), remarkably rich 
physiographical and anthropological collections, a 
permattcnt scientific station at Paris {4 Quai d ’Orleans), 
and a qnasi-permanent station (chiefly for historical 
investigation) at Rome. 

Dr. a. E. H. Tutton is to be congratulated on 
the completion of a laborious piece of work which 
he set himself in 1890. This was the investigation 
of the isomorphous relations existing between the 
sulphates and selenates of the alkali metals and 
ammonium and the double salts of these with certain 
divalent metals. It is noteworthy that this work 
has been performed in his spare time, and for the 
last twelve years in Devonshire. In his presidential 
address to the Devonshire Association at Salcombe 
on July 10, he gave a general review of the results 
attained and of their bearing on the structure of 
crystals and of atoms. In all, seventy-five salts have 
been worked out in the greatest possible detail and 
their crystallographic and other constants determined 
with the highest degree of accuracy, for which purpose 
several elaborate instruments were specially designed. 
In eighteen groups, m which potassium, rubidium, 
and caesium are the replacing elements, it is repeatedly 
and conclusively proved that the constants vary 
with the atomic weights of these elements, and 
consequently also with their atomic number and 
atomic diameters. The dimensions deduced for the 
structural units of these crystals have since been 
amply confirmed by the X-ray analysis of crystal- 
structure. But the more direct and very carcfullv 
made observations will be of permanent value for 
testing theories of the future. 

At a meeting of the Board of Directors of the 
Manchester Chamber of Commerce held on July 16, 
Ihe following resolutions were passed unanimously : 
That, whereas the word “ gallon " is at present 
capable of different interpretations (due to the 
difference of about 20 per cent, between the Imperial 
and the American gallon), and whereas the alternative 
use of the litre is already sanctioned by law throughout 
the commercial world, it is desirable that all traders 
— especially those concerned in overseas trade — 
should promote unifonnity of trading practice by 
employing the litre as the sole unit of capacity. 
{N.B. If those engaged in any special trade desire to 
retain the word gallon it should be in the form of_a 
“ new gallon " equal to 4 litres, which would ap- 
proximately represent the average value of the 
present conflicting gallons.) That, whereas the word 
" ton ” is at present capable of different interpreta- 
tions according to whether the “ long," " short," or 
*' metric ” ton is intended, and whereas the use of 
cwts., quarters, stones, and other local weights 
involves further confusion and loss of commercial 
ef&ciency, it is desirable that all traders — especially 
those concerned in overseas trade — should express 
the weights of goods in pounds only, and convert 
suclf pounds when desirable into equivalent weights 
in kilogramiS^ 

Owing to pf of 
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the entire month of August, and in accordance with 
the usual practice will close at 5 p.M. daily on 
September 1-17. 

The folloiring have been elected honorary members 
of the Society of Chemical Industry : Prof. C. F. 
Chandler, United States ; Prince Ginori Conti, 
president of the Italian Chemical Society ; M. Paul 
Kestner, president of the French Society of Chemical 
Industry: Prof. *Joji Sakurai, Japan; and Sir 
Dorabji J. Tata, India. 

The annual autumn meeting of the Institute of 
Metals will be held in Manchester, on September 
T0-13. The meeting will open with the second 
annual autumn lecture, to be delivered by Sir Henry 
Fowler, on "The Use of Non-ferrous Metals in 
Engineering." Papers will bo read and discussed on 
the mornings of September 11 and 12, and visits to 
works and places of interest in the neighbourhood 
have been arranged. 

Applications for Yarrow Research Professorships 
will be received by the Secretaries of the Royal 
Society until October 1 next, as the president and 
council of the society will in the autumn consider 
the appointment of one, or possibly more, professors 
wlio wall be expected to devote their whole time to 
research in the mathematical, physical, chemical, or 
engineering sciences. Further particulars are obtain- 
able from the Assistant Secretary of the Royal 
Society, Burlington House. Piccadilly, W.l. 

At the annual general meeting of the Royal 
Veterinary College held on July 17 Duke of 
Connaught, president of the College, announced that, 
in conformity with the recommendation recently 
made by the advisory committee on Research in 
Animal Diseases, the Development Commission, 
through the Ministry of Agriculture, has made a 
grant of 25,000/. for the erection of a new research 
institute in connexion with the College. It is ho^d 
that the new premises will be ready for occupation 
in less than a year. 

At the recent meeting of the trustees of the Beit 
Memorial Fellowships for Medical Research, the 
honorary secretary, Sir James Fowler, presented a 
review of the work of the trust for the period 1910- 
1923. Since the foundation of the trust in 1909. 
seventy-nine fellowships have been awarded. Origin- 
ally the annual value of the fellowships was 250/. ; 
this was increased to ^ool. in 1919 ^'-nd to ^ool. 
in 1920. In 1922 they were reclassified as junior, 
fourth-year, and senior, with the values, 350/., 400/. 
and 600/. respectively. Of the first fifty feUows 
elected, two have been made fellows of the Royal 
Society, eight have secured professorships, four 
have become directors of research wstitutes, and 
most of the remainder are holding responsible 
appointments. 

The Ramsay Mefiiorial Fellowship Trustees have 
made the following elections to fellowships and 
renews^ of fdlowships for thte Session 1923-24, the 
plaqe of diated being given after tbe 
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name of the fellow elected : British Fellowships (300/.); 
Dr. S. Cofiey, at University College, London ; Dr. 
A. F. Titley ; and Dr. R, W, Lunt, at University 
College, London. Glasgow Fellowships (300/.) : Mr. 
T. S. Stevens and Mr. J. A. Mair, both at the Univer- 
sity of Glasgow. Norwegian Fellowship (5400 kroner) : 
Mr. CL Wcidctnann, at the Jhological Laboratory, 
University of C'ainbriclge. French Fellowship (looZ. 
plus 14,000 francs) ; Dr. H. Weiss, at the Royal 
Institution (Davy - Faraf lay Lalforatory) . Nether- 
lands Fellowship (300/.) : Mr. J. Kalff. Danish 
Fellowship (300/.) : Mr. K Ilc^jendahl, at the Univer- 
sity of Liverpool. Since the institution of the Ramsay 
Memorial Fellowship 'I'nist in iQig twenty -one 
fellowships, not inchuling those announced above, 
have been awarded. 

ThI'. thirty-fourth congress of the Royal Sanitary 
Institute will be held at Hull on July 30-Augiist 4 
under the jircsidency of the Right Hon. T. R. Ferens. 
The proceedings will be divided among four sections 
dealing with sanitary .sc.ieiue, engineering, and 
architecture, maternity and child welfare, and personal 
and domestic hygiene respectively. In addition to 
the sectional meetings a number of conferences of 
representatives of sanitary authorities, medictd olticers 
of health and similar workers have been arranged 
Sir Alexander Houston will lecture to tlie Congress 
on ” A Pure Water Su]>ply,'’ and among the subjects 
to be di.scus.scd at tlie various meetings arc the 
prevention of tuberculosis and cancer, tlie curative 
value of ultra-violet rav.s, the nutritive value of milk, 
heliotherapy, the smoke evil, and food -poisoning. 
Several Government departments and also foreign 
and Dominion Governments are sending delegates. 
Visits will be paid to local institutions, water- works, 
and factories, and a Health L.xhibition .showing 
apparatus and appliances relating to health and 
domestic use will be open throughout the meeting. 

Tun T04th annual meeting of the Swiss Society for 
Natural Sciences will be held on .\ugust 30 Sep- 
tember 2 at Zermatt. This will be the fifth occasion 
w'hen the Society has met m the Canton of Valais. 
The work of the meeting will be divided into fifteen 
sections as follows : (i) Mathematics, (2) physics, 

(3) geophysics, meteorology, and astronomy, (4) 
chemistry, (5) geology, mineralogy, and petrography, 
(6) botany, (7) zoology, (8) entomology, (y) palieon- 
tology, (lo) anthropology and ethnology, (ii) medical 
sciences, (12) history of medicine and the natural 
sciences, {13) veterinary medicine, (14) pharmacy, 
and (15) engineering science, in addition to the 
sectional gatherings, there will be general discussions 
which will be addressed by distinguished men of 
science. Among the topics thus dealt with wall be ; 
Phylloxera in Valais, by I^r. 11 . Fads, director of the 
Federal Viticiiltural Station, Lausanne ; earthquakes 
in Switzerland, by Dr. A. dc Quervain, of the Uni- 
versity of Zurich ; and the geology of the neighbour- 
hood of Zermatt, by Prof. E. Argand, professor of 
geology, paliEontology, and petrography in the Uni- 
versity of Neuch&tel. The following officers have 
been appointed for the meeting : President, Rev. 


C. M. Besse ; Vice-President, Dr. J. Araann ; 
Treasurer, M. E. de Riedmatten, and Secretary 
M. A. de Werra, of Sion, Valais. 

The National Research Council of the United States 
has issued as a Bulletin an account of the State 
Research agencies of Illinois other than the University, 
prepared by Prof. I.. D. White of the University of 
Chicago. These agencies spent 40,000/. on research 
during the fiscal year 1921-22, employing 230 scienti- 
fically trained workers. The smallness of the grant 
is due largely to the claims for research being subject 
to review by tion-jirofessional administrators who 
have no very definite understanding of the aims of 
research. The salaries paid to the research workers 
are small, and the best men are attracted bv the posts 
open to them in industry. While managing officers 
receive from 500/.- 1000/. per annum, engineers, 
geologists, naturalists, and bacteriologists from 300/.- 
700/., and medical officers and psychologists 350/.-570/., 
chemists receive only 250/.-450/. per annum. The 
report recommends that research officers should be 
relieved of routine work, that the University should 
be recognised as the central research agency, and 
that the salary scale should be equal to that main- 
tained ill the University for persons of similar 
professional attainments. 

The Arsbok for 1922, Part IT., of the Swedish 
Meteorological Service gives full details, accompanied 
by maps, of tlu‘ pri'cipitation in Sweden. For each 
month of the year are given a summary of the fall for 
each province, with a compatisoii of the mean average 
fall, and the details of several hundred stations 
throughout the co^lntIy^ For each station are giv en 
the total fall m the ye'ar, tlie total for the wettest 
dav, and the number of days with precipitation 
more than certain amounts. There are maps of the 
monthly and annual distributions of rainfall, and a 
large map showing the distribution of tlu‘ recording 
stations 

Bui.i.ettn No. 13 of the Madras Fisheries Depart- 
ment (1922) contains the Reports on Administration 
for the years 1919-20. The publication is, however, 
a notable one in that it also contains a long report 
(PP 3.5 fo 266) by Sir Frederick Nicholson on methods 
of fish canning, preparation of oils, guano, etc., with 
special reference to local methods. There is also an 
interesting account of the “ solar oven," a contrivance 
for entrapping the heat of the sun in a confined atmo- 
sphere. >A9tli an outside temperature of 140° F. that 
of the inside of the oven reached 325° F. 

In the July issue of the Antiquaries Journal, Sir 
Hercules Read publishes his presidential address 
delivered on St. George’s Day. It is devoted to the 
tjuestion of collaboration in archajological research 
with foreign nations, in particular with France and the 
United States. Special attention is paid to the 
question of an agreement with the Afghan Govern- 
ment which granted to the French through M. 
Foucher a perpetual monopoly of archaeological 
investigation in Afghanistan, This was a serious 
invasion of the rights of India to share in the excava- 
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tion of the important Buddhist sites beyond its north- 
western frontier. It is satisfactory to learn that the 
matter has now been amicably arranged. The French 
Government has also expressed readiness to welcome 
the collaboration of British investigators, and the 
existence of the concession will not affect their 
participation. 

A usi of the new books and new editions added to 
I.ewis’s Medical and Scientilic Circulating Library 
during June has just been issued by Messrs. H. 1C 
Lewis and Co., T.td., 136 Gower Street, W.C. i. It 
is sent free upon request. 

Messrs. J. and A. CmfRCHiLL announce the early 
publication of the translation of vol. 2, pt. 2. of 
Molinari’s '' t^rganic Chemistry,” comjdeting this 
section of the work. The new part will deal with 
the esters, oils and fats, sugars and other carbo- 
hydrates, cyclic compounds, dyestulfs. textile fibres, 
proteins, etc. 


Upwards of r6oo works in botany, zoology an( 
general natural history, many of which are rare, an 
included in the latest catalogue (New Series, No. 8) o: 
Messrs. Wheldon and Wesley, Ltd., 2 Arthur Street 
W.C. 2. They originally belonged respectively tc 
Prof. G. A. Boulger, Mr. F. N. Campbell, Sir F. W 
Moore and Sir Edmund (dies Loder, Bart. The lisi 
is worthy of perusal. 

Among the announcements of Messrs. Ernest Benn, 
Ltd., are " The*Art of the Chinese Potter,” by A. L. 
Hetherington and R. L. Hobson, which will illustrate 
192 choice examples of pottery dating from the Han 
Dynasty to the end of the Ming, in a series of coloured 
and half-tone jfiates ; ” The Art History of Ancient 
Peru.” by Drs. W. T.ehmann and U. lloring, being 
the first imblication of tlie Research Department oi 
llic h'thnographiccd Museum, Berlin, and ” Intro- 
duction to the Study of Chinese Painting,” by A, 
Waley, which will be compiled almost entirely from 
native texts, few of which have been translated before. 


Our Astronomical Column. 


D’Ak rest's Comet.— No news of the detection 
of this comet is yet to hand ; tins is not altogether 
sui prising, as it has been noted faint at pre\ious 
returns ; aiul as it has not been .seen for two revolu- 
tions, the [lositions given ma> lu* somewhat m error 
Tlu' search is still possible in August ; 111 fact, the 
maximum biightncss is in the last week of August. 
The following iS a i ontinnation of Mr F. R. Cripps’s 
ephemeris (for midnight) : 
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r, A are the distances from sun and earth in astro- 
nomical units 

rile comet should be looked ior about 20" west of 
s(juth, as soon as the sky is dark. 

The CErHJiii) Variaeli^s a.M) the Dtstxnce of 
THE Ct.hsters. — These variabh's were largely used 
by Prof. Shaplt'v in his deduction of the distances 
of the globular clusters. In the last two years both 
Prof. Curtis anrl the late Prof. Kaptevn have 
challenged these distances ; they suggested values 
about one-seventh of Shajiley’s. Kapteyii’s result 
was based on all the available proper motions of the 
Cepheids ; he concludcrl that these were larger than 
would be expected on Shaplev's formula of their 
distance. Mr. R, E. Wilson, of T)ndlcy Observatory, 
Albany, returns to this (jnestion m A strew. Journ. 
No. 821 ; he uses all Kapteyn’s material, together 
with a considerable amount of new matter, so that 
his list contains eighty-four stars, lie divides them, 
as others have done, into the short-period cluster 
type, and those with periods exceeding two days. 
Mr. Wilson has also collected observations of radial 
velocity for thirty of these stars, six being of type I. 
His conclusion is that these short-penod variables 
are rapid movers in space, the indicated velocity 
being of the order of 100 km. /sec. He therefore 
considers that Kapteyn's distances for these stars, 
which were based on a much lov ssumption of 
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linear speed, arc too small, i'hc stars of longer period 
are ]>resiiinablv more massive, and their peculiai 
speed IS loimd to be 12 km. /sec. Wilson’s estimaU 
of the chisler distances is of the same order as 
Sliapley's, but he suggests a reduction of the lattei 
by .in amount not exceeding p) per cent. 

Ml. Wilson also uses bis results to test Kapteyn’s 
suggestion that Boss’s proper motions in declination 
need systematic correction by tlie formula -1-0‘0I3* 
cosine deck The material is loo scanty to give a 
conclusion, but it suggests that a correction of half 
the .size indicated by Kapteyn is nceiled. 


Piiorof.KAPiiv OF Meteors. - The great difficulty 
in “ catching ” a meteor on a pliotographic plate is 
referrerl to by Dr Harlow Sliapley in a briet report 
on a photographic siir\ ey for liright meteors (Harvard 
College Observ. Bull., No. 788). Harvard College 
possesses a series of plates extending over an interval 
of twenty-three years. Each plate covers more than 
twelve hundred square degrees, and the average 
lengtli eif exposure is sixty-nine minutes. These 
plates show stars to tlu' eleventh pliotogiaphic 
magnitude or fainter, and were made with a onc-mch 
Cooke lens of thirteen inchc's focal length. The 
most striking result of this systematic examinatrioi 
of bqi (iire'ct photographs is the infrequency 01 
meteor trails. Four sets of regions and time intervals 
were so chejseri that catli include^d the radiant point 
and the date of a well-recognised meteor shown 
and the total exposure time for all these plates 
amounted to minutes. Thus, as is stated 

the prt'sent survey is equivalent to a photographic 
search for bright meteors for 738 hours over a regior 
with a diameter of nearly forty degrees, and yei 
only twelve meteors were recorded. The result! 
are briefly summarised as follows ; 


Perseids . 
Orionids . 
Leonids . 
Andromedids 


No. of Plates, 

Tots# Exposure 
mm. 

Meteor 

Trails. 

95 

0.379 

3 

93 

6,250 

0 

M3 

9.538 

t 

310 

22.154 

8 


Erratum. — ^Meteor of July n, p. no, last line 
For ” 15’ W. of south ” read ” 15” E. of south.” 
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Researc 

The Scottish Taboo of Pork. — In the memoirs 
of the Manchester Literary and l^hilosophical Society 
(vol. 66i), Mr. Donald A, Mackenzie investigates the 
Scottish objection to the use of j>ork. He remarks 
that while the Celts, the medieval clergy, Angles, 
Saxon.s, Vikings, and Flemings settled in Scotland 
reared swine and ate their flesh, the prejudice against 
this meat was perpetuated by the descendants of the 
indigenous races, the common folk. The prejudice in 
the Hebrides has been acquired from them, and 
James VI. of Scotland and some contemporary lords 
likewise succumbed to the taboo. Mr. Mackenzie 
doubtfully traces the belief to Egypt, where Set, the 
slayer of Osiris, " was the prototype of the Satanic 
pig demon,” and the cult of the pig was associated 
with that of the Great Mother. 

Primitive Stone Weatons from Uganda. — In 
the publication of the Geological Survey of Uganda 
(Occasional Paper No. i) Mr. R. A. Smith of the 
JBritish Museum and Mr. K. J. Wayland, director of 
the (Geological Survey, Uganda, describes a collection 
of stone implements made m that province. A report 
on some of the implements, resembling the rostro- 
carinate type from below the Suffolk crag, has been 
already published by Mr. Reid Moir (Nature, July 21, 
1921, p. 649). As only a selection of those implements 
has come to Europe, Mr. Smith believes that ” it would 
be premature to use these types as evidence of date, 
in reliance on parallel forms elsewhere ; but the palaeo- 
lithic character of tJiousands of flints from Egypt is 
now generally admitted, and the publication of a new 
series from Uganda may throw light on the Stone Age 
of Africa in general.” 

Rugby and Hockey in Ancient Greece. — In the 
April issue of Discovery, Mr. Stanley Casson directs 
attention to one of the most remarkable finds of 
Greek scuj^ture in the city wall of Atticus, near the 
so-called Theseium. These have been already pub- 
lished in the Journal of Hellenic Studies for 1922. In 
one of the reliefs, the players are grouped round an 
imaginary central line which divides the relief into 
two equal parts. The six players thus form two 
teams of three. The foremost on each side is moving 
at a moderate pace, the central figures at a faster 
pace, and the figures at the back of each team at a 
slow pace, almost a walk. To use modern Rugby 
terms, they might be called ” forwards,” ” three- 
quarter-backs,” and ” full-backs.” The team that 
appears to be advancing has possession of the ball, 
which is a small one, and is held in the hand of the 
" full-back.” Mr. Casson goes on to show that four 

g ames of ball, one the Athenian form of Rugby, are 
escribed in the ” Onomasticon ” of Julius Pollux 
dedicated to the Emperor Commodus, about a.d. 177, 
which may be described as a ” young man’s guide to 
University life.” The relief depicting the Athenian 
equivalent of hockey is of equal interest. 

Anatomy of the Shield-urchins.— Prof. Koehler 
of Lyons has taken the opportunity presented by 
his account of the Echinoidea in the Indian Museum 
(Calcutta, 19122) to study, so far as the state of the 
material permitted, the internal anatomy, particu- 
larly that of the gut, in the Clypeastroida or shield- 
urenitts. He has discovered a composite gland, lying 
along the front part of the ventral coil of the intestine, 
and presumably pouring into it some digestive 
secretion. This intestinal gland was found in all 
those of the Clypeastroids examined that had the 
auricles for the attachment erf the jaw-muscles 
separate, but not in those where the auricles were fused 
into inter-radial processes. The classification based 


i Items. 

on that skeletal feature thus receives confirmation; 
but the correlation is no doubt pnmarily physio- 
logical. The arrangement of the intestinal siphon 
(or by-pass) is also found by Prof, Koehler to vary 
according to the families already recognised. The 
relation of the internal calcareous pillars of the 
Clypeasitroids to the soft parts is patent : it can be 
detected even in the fossils. I^of. Koehler has 
therefore little difficulty in showing the importance 
of this so-called ” endoskeleton ” for classification. 
The only difficulty that might arise, namely, the 
reluctance to break open a rare specimen, is, as his 
excellent photographs prove, easily overcome by 
radiography. This important memoir on recent sea- 
urchins will thus strengthen the student of their 
fossil relatives in his conviction that he is proceeding 
on safe lines when he bases his genealogies on minute 
differences of skeletal structure. 

My.xosporidia Parasitic upon Japanese Flat 
Fishes.— In the Journal of the College of Agriculture, 
Hokkaido Imperial University, Sapporo, Japan, 
T. Fujita shows that the flat fish of Hokkaido are 
more highly susceptible to the infection of myxo- 
sporidian parasites than the allied forms in the North 
Sea, the infecting ratio of the parasites being 9-1 per 
cent, in the species of the hosts, and 08 per cent, in 
453 fishes examined. Observations were made on 
the gall bladder, this being the most favoured site 
of the parasites. The species of parasites found are 
of three genera and eleven species — three of Leptotheca 
and four of Ceratorayxa and of Myxidium. All are 
new species. Usually only one was fountl in a species 
of the host, though Myxidium was found existing with 
Ceratomyxa or Leptotheca ; the two latter rarely 
associated together, Ceratomyxa gives the greatest 
infection and predominates on the east coast. The 
other genera named are found mostly on the west 
coast. There appears to be some relation between the 
occurrence of the parasites and the geographical 
position of the locality from where the fish arc taken. 
There is an increase in freipiency the farther south 
the fish are found. The author concludes that some 
parasites seem to prefer a certain ihqith as their 
proper abode, Leptotheca attacking mainly the fish 
in shallow seas while Ceratomyxa abounds mostly 
in deeper waters. 

J3ark Canker of Apple Trees.— Part IV. of 
volume 8 of the Transactions of the British Myco- 
logical Society contains a paper of considerable 
economic interest by Grace G, Gilchrist upon bark 
canker disease of apple trees. This disease, due to 
the fungus Myxosponum corttcoluni Edgert., produces 
large longitudinal scars upon the branches. It has 
been described by American workers, who regard 
the damage it produces as negligible. Miss Gilchrist 
points out that the two outbreaks recorded for 
England both show severe damage produced as a 
result, the wood as well as the cortex of the trees 
being affected. 

The Structure of the Plant Cell Wall. — 
The Journal of the Textile Institute, vol. 14, No. 4, 
April 1923, contains a long paper by 11 . J. Denham 
upon the structure of the cotton hair, which deals 
with the problem of the formation of the plant cell 
wall. Recent papers by Dr. W. L. Balls have 
suggested that the thickening of the wall follows 
by regular deposition of .cellulose upon a plan pre- 
determined by the structure erf the primary wall 
which is deposited during the period of extension 
in length of the hair. Mr. penham seems unable to 
agree with this view, aa he ^ds, that the striation 
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patterns of the secondary layers may differ from 
each other and from that of the primary wall 
upon wWch they are deposited. This difference in 
point of view should promote the advance of our 
knowledge of the wall structure, and certainly both 
these workers have materially added to our technique 
in this difficult field. One may cite, for example, the 
photographic illustration in the present paper of the 
growth-rmgs first demonstrated by Dr. Balls and 
of other waU structures, such as pits and spirals. 
Mr. Denham illustrates and discusses at some lengtli 
the various abnormalities in cell-wall structure met 
with by several workers, and shows that considerable 
importance may attach in this connexion to the 
development of the hairs crowded and compressed 
within the boll. Based partly upon the study of the 
staminal hair of Tradescantia, the very mteresling 
suggestion is made that the spiral strialion in the 
cell wall may follow from its deposition along the 
track of the spirally rotating cytoplasm. Such a 
spirally rotating band of cytoplasm will of necessity 
travel in two streams, lying side by side but moving 
in opposite directions, and the deposition of particles 
from such a moving band would be expected to 
vary from the centre of the band to the margin. 
Here the author finds a possible explanation of the 
double spiral line of weakness which he demonstrates 
m the wall of the hair and regards as the cause of 
the convolutions which are so important to the 
spinner. 

Tun J)tAMOND-i*inES OF Arkansas -The first 
diamonds from Arkansas were picked up near Mur- 
freesboro in 190O, on the surface of a pipe of peridotite 
that had been correctly appreciated by j C. Brainier 
seventeen years before Abundant small stones are 
now extracted from surface -diggings in the decom- 
posed peridotite or peridotit e-tuff that fills exploded 
vents, and the associated strata clearly show that the 
intrusions occurred at the opening of Ujiper Cretaceous 
Limes. The cpiestion as to whether the diamonds 
were generated in the ultrabasic magma, or whether 
they have been brought up from some mass through 
winch the invatler broke, cannot be regarded as 1 
settled ; but the list of their associates, including 
garnet and diojiside, seems to iruiicate the presence 
of eclogitic rocks in the depths Ihe occurrences have 
now heeii described by H. D. Miser and C. S. Ross in 
Bulletin 735-1 of the C.S. Geological Survey (1023). 
The largest diamond so far recorded from Arkansas 
weighs 20’25 carats, which comes within the limits 
of what may be regarded as a large stone. The age 
of the pipes is of interest in connexion with what is 
now known as to the S. African examples. 

The .Carboniferous Flora of Great Britain.— - 
Under the auspices of the (Geological Survey, Dr. 
Robert Kidston is bringing together the results of his 
long and happily continuing work on British Carbon- 
iferous plants. It is proposed to issue some ten 
quarto parts as Volume 11 . of the palaiontqlogical 
memoirs of the Survey, including critical descriptions 
and illustrations of every known species in the flora. 
The first two of these parts are now ready {1923). 
price 15s. and 125. firf. respectively. There is nothing 
on the covers to indicate to the purchaser that he is 
not receiving the whole work on the “ tossil Plants 
of the Carboniferous Rocks of Great Britain ” in the 
limits of one part, and the separate sheet issued with 
Part 2 would lead him to conclude that he was 
dealing with the second part of the second volume of 
the book. The final titlfe-page will set this right for 
our librarians. So far, all the species retained in the 
** form genus Sphenopteris have been dealt with ; 
but it is suggested that some may in the future be 
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removed from the ferns to the pteridosperms as their 
mode of fructification becomes known. The photo- 
graphic plates* by the Zinc Collotype Co. of Edin- 
burgh, are admirable in the lighting of the specimens. 
Dr. Kidston 's broad outlook makes the memoir a 
noble contribution, not only to paljiEOntology, but to 
stratigraphy. On the latter point we may note that 
the author adopts “ Westphahan," but not " Vi^an," 

“ Tournaisian,'^’ or our own broad “ Aronian,” and 
that the " Millstone Grit " horizon.s become divided 
(p. 14) between a “ Lanarkian “ series in the Upper 
Carboniferous and the highest beds of the Limestone 
series m the Low^r (Carboniferous sub-system. 

The Salts of the Dead Sea and River Jordan. 
— In the Geographical Journal for June Mr. W. Irwin 
has a paper on this subject. Analyses of samples of 
Dead Sea w'uter show considerable variation according 
to the spot from which the sample is taken, but the 
total solids do not vary greatly. The outstanding 
change is a decrease of sodium salts and an increase 
of magnesium salts on passing from the north to the 
south, and to the deepest part of the centre of the 
lake. This alteration can be caused only by the 
soflnim salts crystallising out on the bottom, leaving 
the more soluble magnesium salts in solution. Teste 
of Jordan water show a surprising salinity, averaging, 
at Jericho, 0-0364 gm. cblonna per 100 c.c. Further 
analyses in different stretches of the river gave 
interesting results. As near its source as the Waters 
of Merom it is highly impregnated with salts, chiefly 
chlorides of sodium and magnesium, and the com- 
position of the water docs not change as far as the 
Sea of Galilee. In the Sea of Galilee there is a slight 
increase m these chlorides and a decrease in calcium 
sulphate and silica, due no doubt to evaporation on 
one hand and precipitation on the other. By the 
time the river reaches Jericho there is an increase of 
salts, especially magnesium chloride. The result of 
tliesc investigations is to suggest that the principal 
origin of the salt in the Dead Sea is from the 
Jordan, which brings it from Hermon and possibly 
Lebanon. A.ssuming the bulk of magnesium chloride 
to be provided by the Jordan, the present level of 
the Dead Sea must be rising at the rate of i ft. in 
125 years, for the Jordan brings in 181 million pounds 
a year, and if the solution is already concentrated and 
none crystallises out, as ajipears to be the case, an 
annual additional depth of water estimated to be 
1/125 required. 

West Indian Earthquakes.— Prof. S. Taber has 
recently published an interesting study of the seismic 
belt in the (Greater Antilles (Bull. Seis. Soc. America, 
vol. 12, 1922, pp. 199-219). In this region, the 
major relief features are zones of normal faulting 
developed in late geological times, and still, as the 
occurrence of earthquakes shows, being developed. 
The two most persistent fault-zones are the Swan 
Island-Jamaica-South Haiti and the Cayman Islands- 
Sierra Maestra- North Haiti, which are roughly 
parallel for a distance of nearly 2000 km. and are 
only 100 to 150 km. apart. The narrow strip 
between these fault-zones is depressed in its western 
and central portions so as to form the Bartlett trough 
(3506 fathoms). With few exceptions, all strong 
Antillean earthquakes have originated along a few 
well-defined belts which coincide with the major 
fault-zones of the region. There i§ no evidence 
either of a continuous change in the seismicity of 
the region or of any well-defined periodic variation. 
When severe earthquakes have been separated by 
a short time-interval, their epicentres have been in 
the same fault-zone and only a short distance apart, 
thus indicating that the displacement was being 



146 


NATURE 


extended along the strike of the faults. Most of 
the great earthquakes originating along the shores 
of the islands have been accompanied by sea-waves, 
each of which, so far as known, has been propagated 
with the trough in advance of the crest. The wave 
thus seems to indicate a sudden downward displace- 
ment of the ocean -bed. Disastrous earthquakes 
seldom recur in exactly the same place except after 
long intervals. Thus, those parts of the zones of 
active faulting near which .severe earthquakes have 
not occurred in lustonc times are to be reganled as 
seismicnlly the most dangerous. 

VoLUMKTUic Detkrmination oi' Kainfall, — A 
paper on this subject by Mr. ('. S. Salter was read 
before the Inlaml Navigation section of the thirteenth 
International (’.ongress of Navigation held recently in 
London, and is published as a pamphlet. The sources 
of error in rainfall ri;cords are three : design ot rain- 
gauge, exposure of rain gaugc, and interpretation of 
records in terms of volume. Mr. Salter’s paper deals 
with the last consideration. Owing to the fact that 
rainfall is extremely variable in its incidence in time 
and its distribution in space, the reading of an indi- 
vidual rain-gcUige must be regarded as merclv a 
sample. The total rainfall of an individual mouth in 
Britain may vary by 400 per cent, from the average 
value, and that of an individual year by 70 per cent 
When the period of records is short no allowance for 
the variation of time is possible, but a correction can 
often be ajiplied from adjacent long records. Ocner- 
ally speaking, in rainy districts, where thunder- 
storms and sporadic rams do not bulk largely in the 
total fall, from one to two years give a suliiciently 
good basis for a factor of coi reel ion to be applied with 
safety, provided that a long record is available at no 
greater distance than five to ten miles. In^districls 
where the total fall is so small that a single thunder- 
storm may introduce great local variations, from four 
to five years’ records are iu‘i;essary. Variations in 
space are relatively easily applied with the help of an 
orographical map. A rainfall map is the best medium 
for computing the volume ol lamfall over a gathering- 
ground as a whole, and the best and .simple.st method 
is by planimeter measurement. 

The Winds of VIonokonc;. -A discussion under 
the direction of Mr 'I. 1'. Claxton “ to ascertain 
the difference in direction and velocity of the wind 
at the Royal Observatory, Kowloon, and at Victoria 
Peak, Hongkong, at different seasons of the year 
and at different hours of the day,” has been issued 
by the Royal Observatory, Hongkong. The results 
are based on the records ol Beckley anemographs 
for the period 1914-1918 The Royal Olxservatory 
is situated on a hillock, 100 feet high, about jooo 
yards from the harbour ; the surrounding country 
IS flat, except to the north. Victoria Peak is 1840 
feet aliove sea-level and is situated 3 miles to 'the 
south-west of the Royal Obserxalory. To the north, 
west, and south, the sides of the f'eak are very steep, 
and the easterly winds are affected by the Hongkong 
hills. The anemograph records at the Observatory 
are measured at the half hours, and the value set 
against any hour is the run of the wind from 30 
minutes before to 30 mimites after that hour. At 
Victoria Peak the records are measured at the hour, 
and the value set against any hour is the run of the 
wind since the previous hour. This difference in 
the method off registration seems likely to affect 
the results for comparison. Detailed hourly ob- 
servations of direction and velocity are given for 
the two exposures for the years 1914-1918. The 
different situations naturally give different results, 
which are shown by numerous tables and diagrams. 
For normal wind results, for comparison with other 
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world observatories, the results at Victoria Peak 
should probably be preferred, although both situa- 
tions seem to leave much to be desired. 


Ionic Dissociation in Solution.--P. Debye and 
E. Hueckel have investigated the electrostatic forces 
between the ions of the solute, and the dipole action 
of the molecules of the solvent [l^hys. Zeits., May i). 
They a.ssumc that the whole of the dissolved ,sali is 
dissociated; and for dilute solutions arrive at the 
equation 


^“'%)D/eT^ DAT 




(I) 


wlierc s, the deviation from the classical theory, 
= (Afc - Aj being the lowering of the freezing 

point given by the cla.ssical theory and A^ that actually 
observed ; zu i.s a valency factor equal to 
The dissolved molecule is split up into vi-vt- v, 10ns 
of different kinds 1 ~i -s, with valencie.s -Zi -z„ 
and z£' is calculated from these values; T = 273 when 
the solvent is water. f-.j77 x lo-*" e.s.u., n is 
Loschniidt’s nuinber = ()'oft / io“, k i’3J.^ >' 10'* ergs, 
D, the dielectric constant, is 88-23 for water at 

is the number of ions into which a molecule 
of the salt splits up. Using these values, 

B = 0 ‘ 2 '] 0 W Jvy ) (2) 

and curves have been drawm showing the experimental 
relation betw'een 0 and Jvy for a number of salts of 
varying constitution, including magnesium sulphate, 
lanthanum nitrate, potassium sulphate, anti jiota.ssinm 
clilorulc. These curves follow the straight lines 
obtained by giving w in {2) the proper values, for a 
considerable tlistance from the origin, h'or higher 
concentrations the lievia lions Irom the straight lines 
depend on the individual properties of the 10ns ; and 
yiarticiilarly on tbcir dimensions, which were neglected 
m deriving (i) and (2). When the tlimensioiis arc 
taken into account, theory is found to agree very 
satisfactorily with experiment iiji to nnuh higher 
concentrations. I'or very" high conceiitrations other 
factors, previously neglected, have to be considered ; 
there appears to be no doubt that, even in this case, 
the molecules ol the solute are split into then 10ns. 

Stekeoscoi'ic Projection. — Mucli attention has 
been directed in recent years towarils obtaining a 
sati.sfactory method ol stereoscopic pro)ection. Many 
of the devices proposed inv-oh o the use by the in- 
dividual observer of spectacles or binoculars with 
coloured glasses or interrupting shutters. The 
Dapoiite Stereoscopic I’rojector or ” Pulsograph,” 
which was exhibited by Mr. E SangcT-Shcpherd at 
the Royal Society- Conversazione on June 20, employs 
an entirely different jirinciple, whereby a ” stereo- 
scopic ” effect can be readily observed by the unaided 
ey"e of the spectator. Two photographs are taken 
from two positions slightly separated, and projected 
in register on an ordinary screen by two optical 
systems. Between the source of light and the trans- 
parency in each of the optical systems a rotating 
shutter is placed, consisting of a glass disc with a 
graduated grey iilin varying from black at zero to 
clear at 180" and back to black at 360". When one 
shutter is passing maximum light the other is at 
minimum transmission position, the rotating shutters 
dissolving the right-hand picture into the left-hand 
picture and vice versa. With the discs at the posi- 
tion of equal transmission, that is at the 90° position, 
a double-image picture appears, since the two stereo- 
scopic photographs are not exactly alike ; but on 
the discs bein^ rotated the ” stereoscopic ” relief 
effect is immediately obtained. The “ Pulsograph ” 
can be employed for the projection of lantern slides, 
solid objects, or of kinemato^aph films. 
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Problems of Fundamental Astronomy.^ 

By Prof. W. de Sitter* University of Leyden. 


science of astronomy has, in the past twenty 
A or thirty years, developed most remarkably. 
The marvellous applications of photography and 
spectroscopy on one hand, and the sudden growth 
Df statistical stellar astronomy consequent upon the 
discovery of the two star-streams on the other, have 
led to so many unforeseen results and so many new 
points of view, that it almost appears as if the whole 
science w'ere born anew and the astronomy of to-day 
had only very slight connexions with that of the last 
century : we are apt to think that the great problems 
of the past have lost all their interest to us. This, 
however, is not so. On the contrary, T think tlie 
central problems of fundamental astronomv have 
gained an enhanced importance even by the'ncw^cst 
developments of the science. 

Astronomy is essentially the science of space and 
time, ft is not my intention, in thus assigning to 
astronomy this wide held, to annex to it the whole 
of physical science. On the contrary, 1 am quite 
content to consider astronomy only as a special branch 
of physics, but, having at its disposal the largest 
spaces and the longest times, it has generally had the 
last word in all important questions. To mention 
only a few cases at random : the discovery of gravita- 
tion, of the finite velocity of light, and of aberra- 
tion, all these are astronomical discoveries, and the 
three crucial tests of Einstein's theory are all three 
astronomical. 

In our exploration of space and tunc we are com- 
pelled to make all our mi'asures from this eartli. to 
winch we are tied, as a starting-point. The problems 
of fundamental astronomy are those which arise, from 
this fact, that all our observations are necessarilv 
referred to a moving origin. 1 'liese problems are. 
from their nature, not very liable to change of aspect 
wd h time or fashion ; they are essentially the same 
to-day as they were m the time of Hipparchus, the 
founder ol astronomy, and they will remain the same 
so long as science lasts, and will require ever more 
accurate and more complete solutions, as we pene- 
trate more deeply into the constitution ol tlie universe. 
iMindamcntal astronomy thus consists essentially of 
a scrutiny of the last decimal ])lace. Tins striving 
after extreme accuracy, this fidgeting over small 
quantities, may appear unmterestmg, or even 
pedantic. But we must not forget that great prob- 
lem^ always turn about the measurement of small 
quantities. 

The problems of fundamental astronomy are, of 
course, all interconnected with each other, but, for 
the sake of clearness, they may bo classified under 
three heads. There are, first, the problems connected 
with the system of constants. The motion of the 
earth, and the system of measurement based on it, 
arc defined by several numbers, such as the solar 
parallax, the constants of precession and nutation, 
the ellipticity, the mean radius and the ma.ss of the 
earth, etc. Between these several constants there 
exist relations, connecting two or more of them with 
each other and with other universal constants such 
as the velocity of light and the constant of gravita- 
tion. The problem here is essentially one of adjust- 
ment, so as to get a consistent set of constants satis- 
fying all the connecting relations. The set of con- 
stants in actual use in the national ephemerides is 
not consistent. The discordances are, however, not 
very large, and changes should not be introduced 
unless by general international agreement, 

> Synr>i»i9 of a lecture delivered at the Imperial College of Science and 
Technology, South Kensington, on May 7. 

NO. 2804, VOL. 1 1 2] 


Another set of problems are those connected with 
the rotation of the earth. The paramount practical 
value of this rotation is that it is used as our standard 
measure of time. 

Time is measured by observing the changes occur- 
ring m some physical system— /.c. in the relative 
positions of .some material bodies, which positions at 
any time are determined by our theories, so that 
from the observeti positions we can infer the time. 
Such a mechanism — by preference periodic — that is 
u.sed to measure lime may con\'cniently be called a 
“ clock.” } 5 ut there is no absolute measure of time, 
nor an absolute test ot the accuracy of any clock ; we 
can only test one clock by another. If the tw'o do 
not give the same time, then one or both must be 
wrong, t.c. our theories ol the mechanism of one or 
both must be incomplete. 'J'lic standard clock to 
winch all otliers are generally referred is the rotating 
earth. Is this standard absolutely trustworthy ? Do 
all observatories give the same time, and if so, is this 
a truly unilorm time In other words : does the 
e.irth rotate as a rigid body, and if so, is this rotation 
strictly uniform ^ 

It lias long been suspected that the earth's rota- 
tion is very gradually slowing down, owing to the 
friction of the tidal wave.“ But lately other doubts 
have arisen as to the trustworthiness of our universal 
standard. As a matter of fact, it is not the rotation 
of the earth, but the rotation of a definite point 
on the earth - (.'xrecnwich Observatory or any other 
observatory — that is used as our standard, and now 
that the wireless distribution of time signals has made 
comparisons so easy, occasional discrepancies between 
the times of dillcrent observatories, amounting some- 
times to several tenths of a second, have come to 
hght.» 

It appears probable that tlicsc are due to errors 
111 one or more of the parts of the mechanism used 
to determine the time at some or ail of the observa- 
tories— the transit instruments, the clocks, the 
astronomers — but it also may be that they are due 
to real diitercnccs 111 the rotation ot the different 
observatories, which would mean that the eartli docs 
not rotate as a rigid body, but some jiarts of its 
surface are moving relatively to other parts.* Here 
evidently is a most important problem, the solution 
oi which must be found sooner or later. 

Besides the rotating earth, we have other " clocks,” 
of w^liich the moon must be mentioned in the first 
place. It is well known that in the motion of the 
moon there arc irregularities of a much longer period, 
called ‘‘ fluctuations ” by Newcomb, for which no 
explanation has yet been found. Brown * and 
(Ilauert “ have pointed out similar irregularities in 
the motions of the sun, Venus, and Mercury. If this 
were confirmed, and if also other bodies — especially 
Jupiter'.s satellites — should show the same thing, then 
it would become very j^robable that the true origin 
of these fluctuations is in the rotation of the earth, 
or at least of the outer crust of the earth. 

Other problems connected with the rotation of the 
earth, and the (juestion whether it rotates as a rigid 
body, arc those involved in the variation of latitude. 

* l.ivlor, M')n Not K. \S l\x\ tAj'i ^09. 

* S-impsOTi, Moil. Not KAS hxxii. 219; Dyv)n^aad Bowyer, ibid, 
Ixxxii iqi 

* Dr limes (Johaum'slmig (arciil.ir 55) has rcrcntly directed attention to 

I jm'giilanlies in the moon's motion of the same character as the discordancci. 
between tin- limci. of dilfcrent observatories referred to above. But these 
are derived from several observatories, givirig enneurrent rcsulta, so that 
It would appear th.it tlie error is in the moon, aud not in the time. 

» Brit. Assoc. Report, Australia, 1914, 

* Mon. Not. R.A.S. Ixxv, 489. 
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There seems to be evidence’ of sudden as well as 
slow and continuous changes, which, if they are real, 
may be due either to shifting of parts of the crust of 
the earth relatively to each other, or to a slow sliding 
of the whole of the crust over the core. 

All these problems, which evidently are of the 
greatest importance not for astronomy alone, depend 
for their solution on very small quantities which even 
now only begin to come within the reach of our most 
accurate measures and most refined discussions. 

The third set of problems of fundamental astron- 
omy concern questions relating to the positions and 
motions of the fixed stars. Bessel’^s great work called 
“ Fundamenta astronomiac ” consists of a careful dis- 
cussion and synthesis of the observations made by 
James Bradley as Astronomer Royal at Greenwich 
upon the positions of the stars. 

Indeed, the positions and motions of the “ fixed " 
stars are the basis on which the whole structure of 
astronomy rests. The manner in which these posi- 
tions are determined is forced upon us by our location 
on the moving earth. The accumulated labours of 
astronomers since the commencement of accurate 
observing by Bradley have resulted in a system {or 
rather three systems, differing by small, but not 
negligible, quantities) of positions and motions of the 
stars. These are referred to a frame of reference, 
which is defined by the motum of the earth, and 
consisting of the eijuator, and a zero point on it. 
Both the equator and the zero point arc moving. It 
need scarcely be stated that the formation of such a 
system of positions and motions of stars is a most 
intricate and difficult problem, and we must confess 
that it has not, so far, been solved in a manner which 
satisfies the demands of statistical astronomy and 
cosmogony. 

The system which is generally considered the best 
of those now in use, that of Boss, is by no means 
perfect : large errors in it arc not at all improbable." 
These errors are errors of the system, not of the 
individual star-positions, and the question naturally 
arises : Is an “ absolute " system at all necessary ? 
Strictly absolute, of course, it is not : all .systems of 
reference are relative. By “ absolute '* we mean 
relative to the inertial frame defined by the motion of 
the earth in the solar system. But is it necessary to 
base our system of star-positions on this motion of 
the earth ? Would it not be much more natural, 
and much more simple as well, to have relative posi- 
tions and motions , of the stars with regard to one 
another, or to the general average of them? 

Many astronomers are inclined to answer this 
question in the affirmative, and to consider the 
absolute system more as a time-honoured institution 
of our predecessors, a venerable relic from the pre- 
photographic days, than as a useful and necessary 
adjunct of modern stellar astronomy. In fact, by 
the application of photography, we can easily derive 
relative motions, or motions of intlividual stars rela- 
tively to the " background,” with an accuracy which 
many times exceeds that attainable by fundamental 
methods. 

By the blink-microscope we find, with compara- 
tively very small labour, proper motions of very 
satisfactory accuracy referred to the background of 
faint stars in the area examined. Of course this 
'* background ” is a rather loosely defined frajne of 
reference, and we have no guarantee that the motions 
of stars in difftrent areas of the sky are really referred 
to the saune frame. A more elaborate method of 
referring the relative motions determined photo- 
graphically to a quasi-absolute system is proposed by 

* Lambert, IJ.S. Coast aad Geodetic .Survey, Serial No. 183, giving many 
references to other papen. 

• See <>4f. Kapteyn, B,A.N, ji 4 . 
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1 Kapte)rn.* This method, however, deprods on the 
I h3r^thesis that the sun's motion relative to faint 
1 stars is the same as that relative to bright stars. 
This is why I call it a ” quasi-absolute system. 
Are not the proper motions derived by these and 
similar methods quite as valuable as those found by 
fundamental methods ? 

My answer is decidedly in the negative. We cannot 
do without the " absolute ” system of fundamental 
astronomy. The value of that system is not that it 
is attached to the earth, but that we know exactly 
what the frame of reference is and that it is a rigorous 
system, giving certainty that all motions are really 
referred to the frame. To see the importance 
of this, I will put some questions, which cannot 
be answered until we have a fundamental system 
including the faint stars. 

Is star-streaming a universal phenomenon, or is it 
local, and in the latter case, how far from the sun 
does it extend ? Do the Orion-stars take part in the 
star-streaming or not ? Is there a systematic motion 
of faint stars relatively to bright stars ; or in other 
words, is the average motion in space of the stars inde- 
pendent of their bnghtness ? Is Uiere a rotation of 
the system of stars as a whole ? 

These and similar questions are again examples of 
great problems the solution of which depends on very 
small quantities. These small quantities, the proper 
motions of faint stars, cannot be profitably discussed 
unless wc have the certainty that these motions are 
referred to a rigorous system. 

The necessity of a fundamental system being 
granted, we must next ask : how are we to improve 
and extend our present system ? Must we, in order 
to establish an absolute system, necessarily retain 
the old methods, or can we find other means ? Is 
the meridian instrument to remain the only one by 
which star places are to be determined ? To this 
question I wish, as emphatically as to the former 
one, to answer in the negative. We must look for 
other methods, if it be only to verify the results 
from the meridian work. 

Here I think is the greatest problem, and the most 
urgent problem, of fundamental astronomy. It is 
twofold : the determination of the positions of the 
stars, and that of their motions. We must thus not 
only establish a rigorous and faultless system of star 
|>ositions for the present day, but also strengthen as 
much as possible our knowledge of the positions in 
the past. 1'he.se latter as now used depend prac- 
tically exclusively on Bradley’s observations. But 
uhere are other data available, though not yet, or 
not yet sufficiently, reduced. Among these the 
most important are the rich mine of material still 
lying unused in the observations made in the last 
quarter of the eighteentli century and the first quarter 
of the nineteenth by Hornsby and Robertson at 
Oxford.” I think the careful reduction of these 
observations, which are of the same excellent quality 
as those of Bradley, is one of the most urgent demands 
of fundamental astronomy. 

As to the means by which the modern positions 
must be determined, I will not attempt now to enter 
into details regarding the methods which have been, 
or may be, proposed to supplement the classicsil 
meridian methods. All I wish is to convey an idea 
of the meaning and the importance of the problems 
of fundamental astronomy, and to show that far from 
being uninteresting remains of a past period, their solu* 
tion has become even more urgent by the newest de-* . 
velopments of sewsral branches of modern astronomy. 

* Grtmia^ea PublieMiun*, a 9 , 

'• A omtsiderableijUSKKioe in average velocity would ariseif thepneeatage 
ot high-velodty atwn Oa*, 8A.T». aj) ww? wot the aame lot ^ 

H.A.S., ix. ,e«5^ ■ 
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Night Temperature on Mt. Etna. 

'"FHE observatory on Mt. Etna is perched high 
A up on a plateau of the volcano known as the 
Piano ael Lago beneath the summit ridge, which rises 
about 1000 feet higher. It is sometimes noticed by 
the officials, who only reside a few days in each 
month, that a curious rise in temperature, amounting 
to a couple of degrees or so centigrade, occurs during 
the middle of the night, constituting a well-marked 
secondary nocturnal maximum in the diurnal varia- 
tion of temperature. During a visit to the station in 
August 1920, Prof. Filippo Eredia noticed that the 
nocturnal inversion in the regular fall of temperature 
was associated with the arrival of sulphurous fumes 
from the crater, but notwithstanding the contem- 
poraneous occurrence he does not attribute much 
causal connexion between the two phenomena. A 
dozen cases, as shown by thermograph records, are 
discussed by him in a paper contributed to vol. 31 
(1922) of the Rendiconti della Reale Accademia 
Nazionale dei Lincei. Most of them occurred in the 
summer, and in conditions both of calm and of wind 
of different forces and directions, chiefly M.E. and 
N.W. The calm cases with clear sky arc shown to 
be analogous to similar nocturnal inversions 111 other 
mountain regions, and are attributed partly to the 
slow descent of air from the summit ridge whereby 
it IS warmed by adiabatic compression, and partly to 
the latent heat of misty condensation due to the 
previous general nocturnal chilling of the atmosphere. 
This, however, is not (juite convincing; the effects 
are too complex to be explained on a ]nirely qualita- 
th’C basis The cases with strong wind are found 
to be associated with a great difference of tempera- 
ture between the interior of Sicily and the eastern 
flanks of Etna, giving rise to a circulation which 
carries warmer air to the high-level station. At 
Catania on the coast near sea-level there arc no cor- 
responding night inversions of the diurnal range of 
temperature. 

Although the above arc only examples of secondary 
night maxima, the inversion of the regular variation 
not being nearly marked cnoiigli to override the 
primary day maximum in 24 hours, it is probable that in 
the latitude of Sicily, where the range of temperature 
between day and night is at all seasons large, such 
minor irregularities in the diurnal course of tempera- 
ture attract more attention than they would in a higher 
latitude, where during the very short days of winter 
the diurnal range is small and liable to be obliterated, 
or even occasionally entirely inverted, by the very 
rapid and conspicuous irregular variations of tem- 
perature. In England, for example, during the 
month of 'December it is no very rare event for night 
to be warmer than day : for should frosty air begin 
towards evening to be replaced by a warm, humid 
current from the Atlantic, not only will the frost be 
swept away, instead of intensified, as night comes on, 
but the thermometer may easily rise to 50° F. or 
above in the middle of the night. 

L. C. W. B. 


The School of Hygiene in London. 

AN inquiry at the Ministry of Health relating to 
the proposed School of Hygiene in Ixmdon has 
elicited the following statement of the position of the 
scheme. 

In M^ 1921 the committee on Post-Graduate 
Medical Education, under the chairmanship of the 
Earl of Athlone, published its report, recommending, 
inter alia, the establishment of an Institute of Medi- 
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cine in association with the University of London, 
in which instruction should be given in public health 
and other departments of medicine. This sugges- 
tion was further explored by a small Departmental 
Committee and detailed proposals were formulated. 

The University of London and the Government 
were, however, unable to find the money to establish 
an Institute of Medicine such as Lord Athlone’s 
Committee had contemplated, and in these circum- 
stances the proposals were brought to the notice of 
the trustees of the Rockefeller Foundation, whose 
representatives had recently been in consultation with 
the authorities in (^reat Britain. The trustees of the 
Foundation generously agreed to provide two million 
dollars for the establishment of the Institute, to be 
called the School of Hygiene, the British Government 
undertaking to make an annual grant towards the 
upkeep of the School. Preliminary work was under- 
taken for the preparation of plans and estimates, and 
a site has been selected. 

It has been decided that the School when estab- 
lished shall be affiliated with the University of 
London but managed by a separate governing body, 
for which a charter of incorporation will be sought. 
Pending the presentation of a petition for the 
charter, the Minister of Health, with the concurrence 
of the trustees of the Rockefeller Foundation, has 
appointed a transitional executive committee. The 
functions of the committee will be to appoint a 
director, to arrange for amalgamation or co-ordination 
between the School and other institutions working 
m similar or closely related spheres, to prepare plans 
for the new School, and to begin building, unless in 
the meantime it has been possible to set up the 
])ermanent governing body. The members of the 
committee arc: The Rt. Hon. Neville Chamberlain 
(chairman), the Rt. Hon. the Viscount Burnham, 
Capt. Sir Arthur Clarke, Sir Walter Fletcher, Lieut. - 
Col Fremantle, Sir Harry Goschen, Sir George New- 
man, Sir Cooper Perry, and Sir Arthur Robinson, with 
Mr. T.. G. Brock, of the Ministry of Health, as 
secretary. 


University and Educational Intelligence. 

Abeudken. — At the Summer tiraduation on July 
n, the honorary degree of T.L.D. was conferred on 
Prof. J. hraser, Jesus professor of Celtic in the 
University of Oxford. 

Mr. WiUiain Thomas received the degree of Ph.D. for 
theses on (a) The influence of colloids on reactions 
involving gases, and (b) Inorganic complex salts. 

The following prizes were awarded : Collie prize 
in botany and Sutherland gold medal in forestry to 
Mr. J. H. Hunter; Struthers medal and prize in 
anatomy to Mr. J , W. Foster ; Lizars medal in 
anatomy to Mr. J W. Foster and Mr. A. J[. W. 
Wilkins ; John Murray medal and scholarship in 
medicine to Mr. A. Lyall. 

The University Court has decided to make first 
appointments, in the coming autumn, to the newly 
founded chair m engineering and to the Cruickshank 
lectureship in astronomy and meteorology. 

Cambridge. — Mr. D. C. Carroll, Trinity Hall, has 
been elected to the Michael Foster research student- 
ship ; Dr. C. C. Worster-Drought, Downing College, 
has been elected to the E. G. Feamsides research 
scholarship. 

London. — At a meeting of the Senate held on 
July 18, the title of reader in organic chemistry was 
conferred on Dr. O. L. Brady, of University College ; 
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and tile title of emeritus professor on Prof. W. D. 
Halliburton, on "his retirement from the chair of 
physiology at King’s College, which he has held 
since 1899. 

Tbe de£;i»e of D.Sc. {Cheniistt^ was conferred 
on Mr. Jnanendranafh ■Muichopanhyay (UnivetBity 
College) for a thesis entitled The Adsorption of 
Tons and the Precipitation of Suspensoids by Elec- 
trolytes." 

St. Andrews. — The Senatus Academicus will, on 
the occasion of the installation of Mr. Kudyard 
Kipling as rector of the IJniversiVy, on October lo, 
confer the honorary degree of T.L.D. on Sir James G. 
Fra/er, author of the " Golden Bough," and on Sir 
John Bland -Sutton, 

Twenty-five years ago the Medical School of the 
University was re-organised, and Dr. A. M Stalker 
was appointed the first professor of medicine under the 
new conditions. The successful development of the 
School owes much to Prof. Stalker’s great abilities, to 
his personality, and to his veneration for the Uni- 
• versi^ of his adoption. Prof. Stalker having inti- 
rnated his resignation of the chair of medicine, the 
Senatus Academicus recorded a special minute ex- 
pressing appreciation of his loyal service. 

The University Court has decided to proceed with 
a scheme for building additional storeys to the exist- 
ing teaching laboratories for physics and chemistry 
and connecting the two by a central building. 


The University of Wales has conferred the honorary 
degree of D.Sc. upon Sir Charles Sherrington. 

The following awards tenable at the Imperial 
College of Science and Technology, South Kensing- 
ton, during the year 1923-24 have been made:— By 
the governing body of the College : (a) The Henry 
George Plimmer Fellowship in Pathology to Mr. 
H. R. Hewer, for research on " The R61e of Stimuli 
received by the Eye in the Colour Changes of Am- 
phibia and Nerve Supply of the Pituitary," value 
about 300/. : and {h) The Gas Light and Coke Com- 
pany’s Research 1^'ellowship, just established by the 
Company for the purpose of encouraging experi- 
mental research in relation to carbonisation, gaseous 
fuels and combustion, to Mr. F. R. Weston, for " The 
Spectroscopic Investigation of the Flames of Carbon 
Monoxide and Hydrogen and matters cognate there- 
to," value 175/., together with an allowance towards 
the ei^ense of the research. By the Trustees of the 
Beit Fellowships for Scientific Research : Research 
fellowships to Mr. H. W. Buston, for a continuation 
of his work on the " Nitrogenous Metabolism in 
Plants," and to Mr. O. M. B. Bulman, for re.search on 
" StratiCTaphical Geology ; The Fauna of the Shine- 
ton Shales,’’ value 250/. per annum each. 

The coming of age of the Manchester Municipal 
College of Technology was celebrated on July 5 and 6 
by a soiree each evening in the College buildings. 
The guests were receiveil on the first evening by 
Viscount Burnham, the Lord Mayor of Manchester, 
and Alderman West. After the reception Viscount 
Burnham addressed the gathering anci congratulated 
the city of Manchester on having an institution which, 
while forming a Faculty of the University, was in 
touch also with the industries of the district. He 
spoke of the constantly increasing need for the 
application of science to industry, and of the import- 
ance of selecting appropriate occupations for young 
people starting work. He saw in the College an 
efficient instrument for achieving these purposes. 
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Among other distinguished people, Viscount Burnham 
was supported by the Vice-Chancellorof tiie Umviasdty, 
Mr. Mouat Jones, principal <A the Cofiege, snd Imr. 
J. H, Reynolds, wiio was Hint ^rst principal of the 
CoUefe. The guests were each presented with an 
illustrated pamphlet, " An Historical Account of the 
Origin and Development of the Municipal College of 
Technology, Manchester," written by Mr. Reynolds. 
The whole of this striking souvenir was produced in 
the Ih-inting and Photographic Technology Depart- 
ment of the College. 

As a mark of appreciation of Sir Michael Sadler's 
stimulating work for the University of Leeds during 
the .twelve years in which he has held the office of 
Vice-Chancellor, it has been decided to establish a 
memorial in the University in the form of his portrait 
and a fund for assisting necessitous students. Sub- 
scriptions — restricted to 5/. in an individual gift — 
are invited for these purposes. In Yorkshire, and 
to past and present members of the University, the 
rc.sults of Sir Michael Sadler’s devoted work for the 
development of the University are richly manifest, 
and the response to the appeal is sure to be ready 
and generous. There are in addition many who 
hold Sir Michael in the highest esteem, on account 
not only of his labours as Vice-Chancellor but also 
for his untiring activities on behalf of educational 
freedom and growth in institutions of all grades. 
He has been the uncrowned leader of education in 
England — indeed, in the Empire — for a generation, 
and the opportunity of expressing regard for what 
he has done will be widely welcomed. Contributions 
should be made payable to the Treasurer of the 
Sadler Fund and sent to the University, Leeds. 

The Universities of Oxford and Cambridge Bill to 
give effect to recommendations in the report of the 
Royal Commission of 1919-22 was read a third 
time in the Hou.se of (ximmons on Friday, July 20. 
The Bill provides that there shall be two bodies of 
Commissioners, one for each University, and directs 
them to make statutes and regulations in general 
accordance with the recommendations of the Royal 
Commission, but with such modifications as may 
appear expedient. The Universities are given the 
power independently of the colleges to prescribe 
what contribution should be made by the colleges 
for university purposes. The provisions of the Act 
of 1877 are modified, so that trusts less than sixty years 
old can be altered with the consent of the trustees. 
The Marquis of Bath, in moving the second reading, 
remarked that if it were necessary to reduce the 
amounts of the grants recommended by the Royal 
Commission, cuts would have to be made pro- 
portionately from the amounts for general purposes, 
for libraries, for women’s colleges, and for extra- 
mural boards. On the motion for the third reading, 
Mr. J. R. M. Butler proposed an amendment amount- 
ing to a direct instruction to the Commissioners to 
take action by giving women full membership at 
once of the University of Cambridge. It was pointed 
out the president of the Board of Education that 
it made a very considerable difference whether having 
appointed a number of distinguished men to control 
the working of a university they resolved that the 
Hou.se of Commons should limit their discretion. 
'The amendment was rejected by 1^0 votes to 124. 
An amendment providing that, m making any 
statutes or regulations, the Commissioners should 
liave regard to the'need of facilitating the admission 
of poorer students to the Universities and colleges, 
was agreed to. The list of Commissioners includes 
the names of Sir A. E. Garrod, Sjr T. L. Heath, 

I Sir R. T. Glazebroolj:,.and Sir p. K. iAnderson. 
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Sodetiet and Acaitoies. 


London. 

The Faraday Society, July 2. — Prof. A. W. Porter, 
past-president, in the chair. — A. Ferguson : On a 
relation between surface tension and density. Macleod 
has shown empirically that for a number of un- 
associated liquids, 7 = C(/>, -p,)*, where 7 is the 
surface tension of the liquid at any temperature, 
p, - p, the difference between the orthobaric densities 
of the liquid and the vapour at that temperature, 
and C a constant which is independent of tlic tem- 
perature. Tills expression is referred to the power 
Law connecting surface tension and temperature 
first put forward by van dcr Waals but not generally 
known, and the E6tv6s equation. — IJ. R. Evans : 
The law of definite proportions in the light of modem 
research. Many of the scries of solid solutions met 
with in alloys show a maximum meliing-pomi {i.e. 
a maximum thermal stability) at a composition 
indicated by a simple atomic formula {e.g. AuMg) , 
it is customary to describe this member of the senes 
as an " inter-metallic compound," and to regard it 
as the parent of the series. But in cases where there 
is a maximum hardness {i.e. maximum mechanical 
stability) at a composition indicated by a sunple 
atomic formula {e.g, AgAu), or where there is an 
abrujit change of chemical behaviour (a parting limit), 
it is not at present customary to apply the word 
" compound." The fact that the maximum stability 
a-tually occurs at a composition expressible by a 
simple fonnula is often capable of a physical ex- 
planation. Many of the oxides of metals with more 
than one valency have a variable composition ; e.g. 
pure FC3O4 and FegOj may be regarded as the " end- 
members "of a senes. Likewise homogeneous 
bodies of variable oxygen-content occur among 
the oxides of platinum, indium, nickel, molybdenum, 
tungsten, and possibly silver, lead, and thallium. 
Chlorides of thallium, sub - chlorides and sub- 
bromides of bismuth, and sulphides of copper, nickel, 
and cobalt show similar scries of homogcneou.s 
substances. — J. Grant and J. R. Partington: Con- 
centration cells in methyl alcohol. The E.M.F. of 
concentration cells formed from solutions of silver 
nitrate in methyl and ethyl alcohols as determined 
by Wilson agrees with that calculated from Mernst’s 
formula only for the latter. Good agreement has 
been found, however, in both cases. — F. G. Tryhorn 
and S. C. Blacktin ; The formation of anomalous 
Liesegang bands. Two examples of the production 
of anomalous Liesegang bands are cited in addition 
to the case of lead chromate in agar gels first noticed 
by Hatschek. The substances fonned crystallise 
from the respective gels more readily in the light than 
in the dark. — J. B. Firth ; Determination of the 
density of charcoal by displacement of liquids. It 
has been shown that the apparent densities of cocoa- 
nut shell charcoal and sugar charcoal have been 
determined after definite intervals, for several liquids. 
The values obtained increase with the time of contact 
between the liquid and the charcoal. Further, the 
final density value varies with the different liquids. 
It would appear that the rate of change in the den.sity 
value and also the final density will be determined 
by the rate of sorption and sorptive capacity re- 
spectively. 

Edinburgh. 

Royal Society, June 18. — Prof. F. 0 . Bower, 
president, in the chair. — F. Walker : The igneous 
geology of the Dalmeny district. The igneous rocks 
of the Dalme^ district may be divided into three 
groups Baltic lavas of Dalmeny type which 
are iH undoubted Lower Carboniferous age. (2) A 
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suite of sills which bear analdtth iwl ^oeoattonally 
some nephelinc. These sills are |Mahlf 
reckoned as the under^g^round manifestation of Lower 
Carboniferous volcanic activity. (3) A group of 
quartz dolerite sills which belong to a later pha.se 
of intrusion and appear to be connected with Pertno- 
Carboniferous earth movements. The second groiw 
contains some interesting pelrographical types includ- 
ing teschenite, camptonite, and theralite. All three 
types are represented in the Mens Hill sill, which is 
of great complexity. — Miss Elizabeth Gilchrist : The 
slow oxidation of phosphorus. Phosphorus glows in 
air but not in oxygen at high prcs.sures ; some gases 
act as poisons while others act as promoters of the 
glow. The reactiiin appears to take place in two 
stages ; phosphorus tnoxide being produced in the 
first stage without glowing, and phosphorus pentoxide 
in the second .stage with glowing. The liindering 
effect is ascribed to the production of an anticatalyst, 
which probably consists of negatively charged 
molecules. — G. A. Carse and D. Jack : On the X-ray 
corpuscular emission from iron in a magnetised and 
unmagnetised stale. According to Ewing's theory 
of magnetism there is something in the iron atom 
that turns in response to an applied magnetic field. 
Experiments on the X-ray corpuscular emission from 
iron in a magnetised and unmagnetised state show 
tliat in the iron atom either the part that turns 
does not emit an appreciable number of electrons 
or the chance of ejection is not affected by the 
orientation.— Lancelot Hogben: The mechanism of 
amphibian colour response. The pituitary gland of 
mammals, birds, reptiles, amphibia, and fishes con- 
tains a substance which exercises a highly specific 
effect upon the mclanophores of amphibia,* inducing 
a condition of maximal expansion which is not 
precisely simulated by other drugs or tissue extracts, 
which agree in their action on plain muscle with 
pituitrine. The action of pituitary extract on melano- 
phorcs IS local and direct, l.ikc other pituitary 
antacoids, the mclanophore stimulant is destroyed 
by trypsin. Like the oxytoxic principle, it is more 
stable to acid hydrolysis than the pressor substance, 
and is mainly located in the posterior lobe of the 
fresh mammalian gland. After removal of the 
pituitary (whole gland) in both adult frogs and 
larval salamanders, the mclanophores remain per- 
manently in a state of maximal contraction, even 
wlicn the animals are exposed to optimum conditions 
for jiroducing pallor. When injected with pituita^ 
extracts they expand fully ; but the animals regain 
pallor even under exposure to those conditions which 
invariably produce melanophore expansion in normal 
or partially hyoiiohyseciomiscd animals. The evi- 
dence for a direct nervous control of amphibian 
colour response is inadequate. Pituitary secretion 
fluctuates in correlation with conditions which evoke 
pigmentary change. 

Shkfi'ield. 

Society of Glass Technology (Leeds meeting), 
June 20. — ^W. E. S. Turner: Specifications in tne 
glass indust^. Certain types of glass, such as tl^t 
used for optical purposes, are bought on specification 
and must confonn strictly to certain properties. In 
the case of containers for liquids and solids, no 
attemjit is made to manufacture or purchase on the 
ba.sis of specification. If the glass indiutry insisted 
on furnace material makers providing, for example, 
refractories to specification, then the gla) 3 S manu- 
facturers themselves should at least show they are 
pr^ared to supply their own goods to specification. 
— Th. Teisen : Notes on the design of pot arches. ** 
Modem types should contain good facilities for heat 
distribution and control ; they should also combine 
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good conditions for working and firing with easy 
installation and economy of apace. In one type 
described, water is kept dripping on the firebars 
and on a pkite arranged in front of them, thereby 
producing a certain amount of steam ; this helps 
to retard the drying of the suiface parts and allows 
tJic inside to evajioratc its moisture at the same 
rate as the outside. 'J'liis type takes up little space 
with proportionately less building cost, and results 
in practice arc satisfactory. — S. English ; Notes 
on me Ashley bottle machine. To one familiar only 
with modem glass-forming machines, it is surprising 
to learn that the home of bottle-making machinery 
is on this .side of the Atlantic. The first machine 
to make narrow-mouth bottles at all .satisfactorily 
was designed and built by H. M. Ashley at Ferry- 
bridge (Yorkshire), about i88b. 

Paris. 

Academy of Sciences, July 2. — M. Albin Haller in 
the chair.- - Auguste B6hal : 'I'hc fourth International 
Congress of Pure and Applied Chemistry. An account 
of the conference held at Cambndge on June 16-21.— 
Ch. Gravier : The ada])tation to tree life of a Mada- 
gascan crab. — Henri Villat : A singular integral 
equation and a problem in the theory of vortices.— 
J. B. Senderens : The manufacture of ethyl and 
methyl ether. A study of the conditions (tcmjieraturc 
and strength of sulphuric acid) for maximum yield 
of these ethers from their respective alcohols. For 
methyl ether, with sulphuric acid of the strength 
HgSCh . 21120 and at a temperature of 160" C.-165” C , 
the ether can be made continuously at the rate of 
250-300 c.c. per minute. — Bertrand Gambier ; The 
curves of Bertrand and the deformation of quadrics.— 
Richard Birkeland : The resolution of algebraic 
equations by a sum of hypergeometric functions.- - 
J. Haag : Certain particular states of a gaseous mass, 
agreeing with Maxwell’s law.— A. Lafay : The 
arboresccnces traced out by the positive silent 
discharge. — FiJlix Michaud : The electrical properties 
of jellies. In an earlier communication the author 
showed that a jelly, when traversed by an electric 
current, contracts at the anode and swells at the 
cathode. From this it follows that a jelly submitted 
to a pressure gradient should show potential differ- 
ences. This conclusion is verified experimentally. — 
F. Wolfers : The deviation of the X-rays at the 
surface of bodies, and the effects produced by a slit. — 
A. Lepape and A. Dauvillier ; The fine structure of 
the limits of high-frequency absorption. The T, 
limits of xenon. — M. Marsat ; A combination of 
reflectors. An account of an optical arrangement of 
mirrors for use on motor cars, satisfying the condition 
that a beam should b(‘ casfiat least loo metres in front 
of the car, but with no da/.zle at a height more than 
one metre from the ground.— Xavier Wach6 ; 
Quantitative researches on the ultra-violet spectrum 
of copper in aluminium. With aluminium contain- 
ing 5 per cent, of copper, 35 copper lines were photo- 
graphed for wave-lengtks between 2179 and 3274 
international units. Alloys containing i, 0-5, 0-2, 
0-05, o-oi , and 0*005 P^r cent, of copper (in aluminium) 
were examined with the same Hilger spectrograph, 
and the gradual disappearance of the lines shown. 
For the 0*005 per cent, alloy only the two lines 
3247*5 and 3273-9 remained. — A. Marcelin : The 
isothermal compression and expansion of superficial 
solutions. By superficial solutions is meant such 
systems as a monomolecular layer of oleic acid on 
water. Two fonns of apparatus are described for 
measuring the changes in the surface tension. — ^M. 
Holweek : A helicoidal molecular pump. A descrip- 
tion, with diagram, of a modified form of Gaede pump, 
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with details of the results obtained by it. — E. Carriire 
and Cerveau : Determination of the boiling-point and 
dew-point curves of mixtures of hydrobromic acid and 
water under a pressure of 760 mm. — E. Darmois : 
Polarimetric observations on tartar emetic, and 
tartrate and malate of uranyl. The precipitation of 
antimony oxide from ordinary tartar emetic solution 
by the gradual addition of potash has been followed 
by means of the polarimeter. The first reaction is thlBf 
precipitation of SbjOs and formation of potassium , 
tartrate : beyond a certain point the addition of more 
potash leads to the formation of a new lajvorotatory 
compound, not yet isolated. The same method 
applied to the study of uranyl tartrate and malate 
leads to the conclusion that complex acids resembling 
tartar emetic are formed. — Mme. N. Demassieux : 
The equilibrium between lead iodide and the iodides 
of potassium and ammonium in aqueous solution. — F. 
Bourion and E. Rouyer ; The association of mercuric 
chloride. From a study of the rise of the boiling 
point of solutions of mercuric chloride of varying 
concentration, evidence of the existence of the 
molecule (HgCljjs has been obtained. — Andr6 Job and 
Rcn^ Reich ; The existence of organo-magnesium 
compounds containing arsenic. — L, Hackspill and 
G. de Heeckeren : A new volumetric method of 
elementary analysis. The organic compound is burnt 
with copper oxide in a silica tube in vacuo, the water 
formed condensed at - 80° C., 11 nd the carbon dioxide 
and nitrogen pumped out and analysed. The water 
is afterwards allowed to react with calcium hydride, 
and the hydrogen measured. In this way the whole 
operation is reduced to a gas analysis. -Paul Woog : 
The hydration of hydrocarlions. The carefully dried 
oils were allowed to take up moisture from moist air, 
and the amount of water taken up was measured by 
the resulting change in the (-lectrical conductivity. 
Difference in the amounts of water taken up under 
these conditions was observed for different classes 
of oil. — F. Ehrmann : Discovery of evidence of the 
Tyrrhemde in ihe regiorl west of Bougie (Algeria). — 
G. Pontier : The fossil elephants of England : the 
presence of Elephas trogontheni at the extreme base 
of the forest bed of Cromer.— Pierre Dangeard ; 
Remarks on the state of the oil in the interior of 
oleaginous seeds. — L. Blaringhem : The mosaic of 
the sexes in a hybrid of wild sorrel ( Rumex A cetosa x 
R. scutaius ). — Emile Haas : Experiments on the 
states of regional and relative adaptation of the retina. 
— Emile Devaux : The pace of development in 
interfecundity. — A. Pizard and F. Caridroit : Gyn- 
andromorphlsni m the Gallinaceae. — Anna Drzewina 
and (ieorges Bohn: Retarded effects of the dilution 
of the sperm on the development of the egg of the 
sea urchin. — Edouard Chatton and Andr6 Lwoff : 
The evolution of the Infusoria of the lamellibranchs. 
The primitive forms of the phylum of the thigmo- 
trichs: the genus Thigmophrya. 
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Prevention of Venereal Disease. 

T he report of the Committee of Inquiry on Venereal 
Disease recently published^ has been awaited 
with interest. It is a short report, as reports go, and it 
IS an unanimoiLs report, a result ardently desired hy all 
those who have the matter at heart. The conflict of 
opinion on how best to root out venereal diseases from 
the community wTlI still be rememliercd. It was 
voiced mainly by members of two societies, the National 
Council for Combating Venereal] liscase and the Society 
for the Prevention of Venereal Disease, and was pro- 
minent both in the lay and medical press. The tone 
and publicity of the discu.ssions seemed at the time 
regrettable, but it certainly aroused wide interest and 
helped to spread a knowledge of the main facts about 
the diseases, and in the end led to the railing together of 
this committee, the report of which, we believe, will 
give a fresh impetus to the attack on thi.s world-wide 
infection. Tf the rcjiort should sucieed further in 
uniting the fighting forces in this country, and make 
the two societies, which liave in truth a common aim, 
join forces, this would be a crowning achievement, 
Doth have expressed ulficially or otherwise their 
acceptance of the rejiort. The co-operation of the two 
bodies would be so greatly for the good of the cause 
that we trust mutual goodwill will surmount any diffi- 
culties that remain. 

The committee was a medical body appointed to 
consider the medical aspects of the sulijeel under the 
chairmanship and vice-chairmansliip of Lord Trevethin 
and Mr. Tomlin, K.C., respectively. Morals and 
medicine have alway.s been lialile to liecoirie entangled 
together, and on the subject of these diseases it is 
particularly difficult to avoid confusion in the public 
mind, 'fhe terms of reference to the committee made 
it very clear that the medical aspects only were to be 
considered, 'i’he terms were as follows : 

“To consider and report upon tlie best medical 
measures for preventing venereal disease in the civil 
community, having regard to administrative practica- 
bility including co.st.” 

The committee evidently realised that, in considering 
only medical measures for the prevention of venereal 
disease, it was not dealing with the whole problem of 
prevention. This is clearly set out at the beginning of 
the report — “ having regard to the nature and origin of 
venereal disease the committee feel that . . . medical 
measures alone can never operate as an%bsolute pre- 
ventive of disease, but their success must always depend 
largely upon the attitude towards them of the com- 
munity and the co-operation of the community in 
securing their largest effect.” How dependent a public 

* Minist^ of Hc-vlth : Report of the Cornraittee of Inquiry on Venereal 
Diseaiie. ^.15. JLondon: H.M. Stationery Ofhcc, 1923.) 31/. net. 
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health authority is on public education and public 
co-operation for the effective control of any infectious 
disease was well demonstrated by the difficulties en- 
countered in dealin^^ with the recent smallpox epidemic 
at Gloucester, and yet smallpox is not usually a disease 
easy of concealment, there is no transgression of social 
standards im[)lied in acquiring the disease, and it is of 
limited duration. All these facts should make it easy 
to control us contrasted with venereal diseases. In 
the latter, concealment is further aided by there being 
usually an absence of disablement from work ; indeed, 
the symptoms may be so slight that the patient may be 
ignorant of being infected. 

With these facts in mind, the conclusions of the com- 
mittee on the question of notification of venereal 
diseases will, we think, meet with approval by the 
majority. The committee lias reported against the 
introduction of notification in any form, on .tlie grounds 
that as the disease can only become known to the 
doctor by a voluntary act on the part of the patient, 
concealment of disease is likely to follow notification, 
and it would prove a backward step. A modified form 
of notification, limited to those patients who, having 
presented themselves for treatment, failed to continue 
until cured, would imjiose a [lenalty on those who had 
at least show'n some (\ire for their health while letting 
the careless go scot-free. Another dillinilty which is 
emphasised is the absence of any generally accepted 
standard of cure, and until tliis has been worked out, 
insistence under compulsion on a long course of treat- 
ment is wisely considered to be outside administrative 
practicability. 

Turning to the controversial question of the peven- 
tion of disease by disinfection, either self-disinfection or 
skilled disinfection at the hands of a trained person, the 
committee agree that disinfectants do disinfect, given 
that the application is thorough, prompt, and that the 
disinfectant is appropriate. It stresses the fact that, 
to a large extent, exposure to infection takes place 
under conditions in which neither promptness nor 
thoroughness are likely to be exercised, and that the 
success of any public facilities for self-disinfection in 
the civil community is likely to be very small. But 
though in the opinion of the committee the majority 
would fail, a minority should succeed, and no obstacle 
should be placed in the way of private purchase 
of appropriate disinfectants. The law does not 
to-day permit the sale of ad hoc disinfectants. In order 
to obtain them the public must have either a doctor’s 
prescription or be able to ask for what it wants by the 
exact name. The report advises the alteration of the 
law to allow of the sale of disinfectants in an approved 
form, with instructions for use approved by some com- 
petent authority. The suggestion that the Medical 
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Research Council should be invited to undertake this 
task will, we hope, be received favourably. That body 
is already responsible for the standardisation of the 
arsenical compounds used in the treatment of syphilis, 
and its authoritative and independent position would 
make it particularly suitable for this undertaking. It 
is specifically advised that the commercial advertise- 
ment of such disinfectant should be prohibited. The 
importance of self-disinfection will find expression first 
among the educated classes, and from these will pene- 
trate, as temperance did, into the minds of the com- 
munity as a whole. 

The general application of a system of skilled disin- 
fection, which would necessitate the establishment and 
maintenance of buildings and also of attendants, is 
dismissed on the grounds of impracticability and cost, 
but in a later paragraph the committee shows an appre- 
ciation of the value of an experiment such as was 
made at the Manchester Ablution centres, and suggests 
that local authorities should be assisted to carry out 
experimental schemes for the prevention of venereal 
diseases, as for example in dock areas, where local con- 
ditions demand special measures. Tins, w^e think, is an 
excellent method of gaining administrative experience 
and of educating the public!. It has already received 
official sanction in the past, and we hope that energetic 
local authorities will take advantage of the suggestion. 

In addition, however, to medical measures for pre- 
venting disease in, or minimising the risk of disease 
to, persons exposed to infection, there are those for 
rendering non-infective, and curing, diseased persons. 
With regard to the latter, the committee remarks that 

speaking generally, the general medical practitioner 
is not yet adequately equipped with the most advanced 
knowledge of venereal diseases and their treatment to 
enable him to deal competently with all the cases that 
come before him, and that an improvement in medical 
education in regard to venereal disease is necessary.” 

The present clinic system receives a full measure of 
approval, and extension and improvements are asked 
for. The importance of the educ.ative work that is done 
in the clinic is stressed. The actual sufferer from the 
disease is almosc the most important person to teach 
w'here limitation of the spread of disease depends so 
greatly on voluntary individual action. The doctor’s 
words will always carry most weight with the patient, 
and we believe that most medical officers of clinics 
realise this and carry out this part of their work with 
self-sacrificing devotion ; but patients may be stupid 
and ignorant and need often repeated explanations, the 
doctor's time and endurance are limited. Printed 
instructions and warnings are less iirjpressive than 
the spoken word,. The recommendation that trained 
socn^ workers staid be attached to the staff of c^ni^ 
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to give supplementary teaching as well as general 
advice and assistance will, we hope, receive attention. 
We think that this is one of the most important of the 
recommendations. It is, in fact, no new departure, but 
at present the need for such work is not generally 
realised, and the number of clinics to which workers 
are attached is limited. 

The work of ante-natal clinics is strongly commended. 
The position to-day as regards congenital syphilis is 
extremely encouraging. It seems within the bounds of 
possibility that inherited sypliilis may cease to exist 
some day, so effective is the treatment of the syphilitic 
mother during pregnancy in securing a healthy baby, 
though sufficient time has not yet elapsed since the 
beginning of ante-natal treatment for any one to say 
that so insidious a disease as syphilis can be wiped out 
with certainty in e\ ery case. 

A short paragraph summarily directs attention to three 
sources of disease which need tackling, although they 
present serious administrative problems. The three 
sources mentioned are infected immigrants, infected 
seamen, and infected mental defectives. The matter 
of arrangements for the treatment of infected seamen 
has already received much attention, but more remains 
to be done. Tlic adequate care of the slightly feeble- 
minded and infected individual is of great importance 
to the community ; as a focus of infection he or she 
may do an infinite amount of harm. No amount of 
teaching will develop a sense of responsibility, and 
temporary or permanent control is necessary. 

The report shows us, in conclusion, how best to lay 
out our limited public money ; first, in the treatment 
of disease \ secondly, in teaching the public about the 
diseases ; thirdly, in improvement of the conditions of 
living, i.e. houses, general education, and facilities for 
healthy recreation. It ends by directing attention to 
the decline in thf numbers of sufferers from venereal 
diseases as shown by the clinic figures during the last 
two years. As, however, these still show an enormous 
prevalence of disease, no relaxation of effort can be 
allowed. The work of education on the subject of 
disease is, moreover, one that must be continued for 
all time. We cannot hope that venereal diseases will 
ever cease to exist, and their control will always depend 
on the enlightenment of the public. It is to be hoped 
that this report, issued at the very low price of li,, will 
be widely read, for it concerns a subject of world-wide 
importance, and any summary discussion must neces- 
sarily leave untouched many important points with 
which it deals. 

Lord Dawson, through whose efforts the committee 
and consequently this repoyt came into being, is to be 
congratulated on the performance of a valuable public 
service. « 

NO. 4Sb5*^VOt. 


Physics and its Applications. 

A Dictionary of Applied Physics. Edited by Sir 
Richard Glazebrook. In 5 vols. Vol. 4 : Light 
—Sound— Radiology. Pp. viii + 914. (London : 

Macmillan and Co., Ltd., 1923.) 63,'f. net. 

T here was a time, not so very long ago, when 
the student of physics could reach down from 
his shelves “ Ganot ” or “ Dcsclianel ” and, ‘‘laying 
flattering unction to his soul,” ('ould proceed to master 
their contents with the comforting if misguided assur- 
ance that here all useful knowledge was displayed. 
No such vanity of outlook is possible to the present-day 
student. The physics of 1 his generation is teeming with 
such vitality, i.s making such gigantic strides and devour- 
ing at such a pace the boundaries of its sister sciences, 
that it threatens to overwhelm those -of its devotees 
who vainly seek to ai'hieve an all-round distinction. 

The full truth of this is patent to the reader (and 
reviewer) who has attempted to survey the amazing 
compendium of knowledge in the various volumes of 
the “ Dictionary of Applied Physics ” which have been 
issued under Sir Richard Glazebrook ’s editorship. 
The Dictionary has become, as it was bound to become, 
a pillar of physical science and a fascinating mine of 
information, indi.spensable alike to the teacher, student, 
and investigator. One had been tempted to wonder 
whether the high standard set in the earlier volumes 
could be siKstaincd. but a critical survey of the latest 
new-comer is amply reassuring. Sir Richard goes on, 
in fact, from triumph to triumph. Volume 4, which 
is devoted to light, sound, and radiology, shares in 
common with its predecessors a clarity, vigour, and 
“ first-handedness ” whicli are characteristic only of the 
investigator who is in close contact with his subject 
and endowed with the art of expounding it. 

By far the greater part /if the present volume is 
occupied with optical subjects. The first article is 
one by Dr. A. E. H. Tutton, who gives a short account 
of crystallography dealing, inter alia, with a number 
of ingenious instruments of his own design which have 
been employed in his extensive and well-known 
researches. Dr. John A. Anderson, of the Mount 
Wilson Observatory, refers briefly to the manufacture 
and testing of diffraction gratings. One Icams that 
the general impression which prevails that the con- 
struction of a successful ruling machine is bound up 
with the manufacture of a perfect screw is erroneous. 
It is not difficult to make screws uniformly accurate 
to ^ 0^ inch, but much more difficult to avoid errors 
due to faulty mounting. “ The Theory of Diffraction 
Gratings,” by Mr, J. Guild, of the National Physical 
'Laboratory, forms a succinct though abbreviated 
companion article to Dr. Anderson’s. Mr. Guild is 
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also responsible for an excellent summary of the 
physics of the human eye. 

Several articles on glass follow, written from different 
points of view by Mr. E. A. Coad-Pryor, Mr. W. II. 
Withey, and the late Mr, Harry J. Powell. Mr. J. 
Rheinberg discourses on graticules and platinised glass ; 
and the J’aterson-Walsh height-finder, which found 
application in anti-aircraft work in the War, is described 
bvMr.J.W.T. Walsh. 

Dr. W. W. ('oblentz, of the Bureau of Standards, 
Washington, writes briefly on infra-red transmission 
and refraction data and includes a number of useful 
tables. An article on the kincmatograph by Dr. J. W. 
French sets out in interesting fashion the main physical 
points which have had to be dealt with in bringing the 
instrument to its present stale of development. Light 
filters are discussed by Dr. C. E. Kenneth Mees, and 
magnetic rotatory power by Prof. T. M, Lowry. 

A long article on the optics of the microscope by 
Prof. A. F-. Conrady deals comprehensively with a 
subject w'hich normally receives inadeijuate attention. 
There is a wide gap between the optics of the text-book 
and that of the practical optician, and here we find 
the gup bridged by an acknowledged authority. 
Microscopy with ultra-violet light, and the enhanced 
resolution that it effects, are the subject of a very 
interesting article by Mr. J. E. Barnard. 

Commander T. Y. Baker sets out in a noteworthy 
contribution the mam underlying facts of navigation 
and navigational instruments. The mathematics of 
the Sperr)" gyroscopic compass are given, and the 
author makes relerence to the atmospheric difficulties 
relating to the use of directional wireless. At times 
there appear to be long tracks in the atmosphere 
offering preferential facilities for the tran.smission of 
wireless waves, while at sunrise and sunset marked 
deviations may occur, directional errors of 20 ° or more 
being of frequent oirurrence. 

Mr. J. 11. vSuli'lifle unveils the mysteries of the 
specialised techniejue of ophthalmic optical apparatus. 
An article on optical calculations follows, by Mr. T. 
Smith, of the National Physical Laboratory, who, in 
association with Dr. J. S. Anderson, writes also on 
optical glass, including in the article a wealth of numeri- 
cal data. The w'orking of optii:al parts by Dr. J. W. 
French is a contribution of great practical interest, 
while Mr. T. Smith’s very readable monograph on 
periscopes contains information much of w'hich we 
imagine must here be set out for the first time. A 
lengthy and authoritative article by Mr. J. W. T. Walsh 
on photometry and illumination is no\tably up-to-date, 
and describes in detail the precision methods in use 
at the National Physical Laboratory and elsewhere. 
Photographic apparatus is treated very completely by 
NO. 2805, VOL. 112]^ 


Mr. C. W. Gamble, though the section on the modern 
development of aerial cameras calls for lengthier notice. 
Photographic lenses are dealt with by Mr. T, Smith. 

Prof. C. G. Darwin sums up very briefly the present 
position of the quantum and radiation theories in 
physics, and this is followed very appropriately by 
Dr. W. W. Coblentz's admirable discussion of radiation 
from a practical point of view. 

Tw'o useful contributions on radioactivity and radium 
by Dr. E. A. Owen might advantageously have been 
permitted a lengthier treatment. The radium testing- 
work of the National Ifliysical Laboratory has been of 
vital importance to the radium market in Great Britain, 
and we find the methods of test fully set out here. An 
article on radiology deals largely with the industrial 
developments of X-rays and the work of the National 
Physical Laboratory on X-ray protection. 

The supreme importance of the short-base range- 
finder in the War needs no emphasis here. Tt forms 
the subject of an arresting contribution by Prof. F. J. 
Cheshire. The fighting services in Great liritain have 
favoured the “ coincidence ” type of range-finder, wdiile 
the Germans employed the Zeiss “ stereoscopic ” 
piittcrn. In the laboratory there appears to be little 
in it as regards the two types, but undei service con- 
ditions it is easier to train men to get accuracy with 
the coincidence type, an advantage which is emphasised 
when an operator is w'orking under the intense nervous 
.strain induced by modem warfare. The battle of 
Jutland permitted a comparison betw'een the two 
types w'ith almost identical base lines ; and on a 
balance of evidence the coincidence type must. Prof. 
Cheshire states, be given first place. 

Lord Rayleigh writes on the scattering of light by 
gases, a subject with which his name and that of the 
late Lord Rayleigh have noteworthy association. 

Prof. E. IT. Barton has a long and^nterestmg article 
on sound and musical instruments in w hich is included 
a good, if somew'hat brief, discussion of the question 
of the acoustics of buildings, a subject which is greatly 
to the fore at present, and is now receiving attention 
at the National Physical Laboratory and elsew'here. 
Attention is directed to the investigations of Webster, 
and in particular of the late Prof. Sabine in the United 
States, wrork which is not sufficiently known in Great 
Britain. We cannot afford to have many repetitions 
of the new County Hall of London acoustical fiasco. 
Prof. W. L. Bragg touches briefly on sound ranging, a 
branch of military activity in which, thanks largely to 
the Tucker hot-wire microphone, we enjoyed con- 
spicuous advantage in France during the War. 

Dr. T. R. Merton writes authoritatively on modern 
spiectroscopy. A very informative article on spectro- 
scopes and refractometers by Mr. J. Guild .includes 
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a detailed account of the new National Physical 
Laboratory tiandard spectrometer. Spectrophoto- 
metry forms the subject of another article by Dr. 
K. S. Gibson, of the Bureau of Standards. 

Major E. 0 . Henrici deals with spirit-levels and 
surveying. A recent development which does not find 
a place is the shaping of the level-tube so that the 
length of the bubble becomes independent of tempera- 
ture changes. Prof. Horace Lamb contributes a short 
note on the vibrations of strings. 

Prof. R. A. Sampson, Mr. T. Smith, and Dr. J. S. 
Anderson give between them an excellent and up-to-date 
treatment of telescopes, while Sir Richard Glazebrook 
himself is responsible for a number of short articles on 
optics. The volume concludes with an uninitialled con- 
tribution dealing comprehensively with the measure- 
ment of wave-lengths, which we gather from the 
list of contributors is by Dr. W. F. Meggers, of 
the Bureau of Standards. Dr. Meggers brings out 
in a useful summary table the striking fact that the 
range of electromagnetic waves known to science 
extends to more than 40 octaves, from the gamma rays 
of radium on one hand to the wireless and “ electric ” 
waves on the other. Since this article was written 
the gap of four or five o^Aaves lictwecn ultra-violet 
and X-rays has been bridged, and now the only un- 
explored inter\'al is one of two octaves betw^een the 
infra-red and wireless waves. 

We have jierforce had to omit mention of many 
excellent ('ontributions, but the reader wdll perhaps 
discern from what we have cited the quality of the 
fare that is set before him. 

In conclusion, w'e consider that the substantial weight 
of the various volurncs lends support to the view that 
they could advantageously be divided into two. We 
wonder, too, whether the “ dictionary ” mode of inter- 
polating headings in alphabetical sequence between 
the various articles has much to justify it. Each 
volume i;s provided with an excellent index which 
could readily be made to serve every requirement, and 
will normally be the first resort of any reader seeking 
information. G. W. C. Kaye. 


The Thermal Decomposition of Wood. 

The Destructive Distillation of Wood. By H. M. 
Bunbury. Pp. xx + 320. (London : Benn Bros., 
Ltd., 1923.) 35^. net. 

O NE hundred and fifty million tons of “wood 
waste “ are produced annually, most of which, 
it is claimed, finds no useful application. Pos.sible 
-methods for the utilisation of this material are its 
destructive distillation to give valuable products, its 
employm^t dire(^Iy as n fuel, its use in paper pro- 
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duction, or its fermentation to produce ethyl alcohol. 
The first application, and wood distillation generally, 
although forming the subject of an ancient industry, 
has' not hitherto been taken as the sole title of an English 
text-book. On account of the important economic 
problem involved the author has much to justify his 
effort, and from many points of view his book is a 
success. The descriptions of plant and processes for 
wood distillation and of stills and evaporators em- 
ployed in the recovery of the distillation products are 
lucid, and while technical details have been considered, 
exactness in statement has been maintained. 

From an economic point of view the efficient working- 
up of the products of distillation is all-important, and 
naturally this problem has received careful attention. 
The works chemist is confronted, among other 
problems, with the isolation of various organic com- 
pounds from his crude liquor condensate obtained 
w'hcn wood is destructively distilled. This hetero- 
geneous product contains, in aqueous solution, acids, 
bases, alcohols, aldehydes, ketones and other sub- 
stances, and in suspension, tarry matter of a highly 
complex composition. The author enumerates more 
than sixty compounds generally present, in addition 
to many others found in the crude oil from soft wood 
distillation. On distillation, after the acid products 
are fixed, various azeotropic mixtures, both binary and 
ternary, are formed, which makes the isolation of the 
individual compounds difficult . 

The observations of Guillaume and Sorel on the 
purifieation of alcoholic liquors generally by a steam 
distillation method are not referred to, but develop- 
ments from these researches arc considered in detail, 
particularly in regard to the production of pure methyl 
alcohol direct from crude wood spirit. 

Wade and Merriman in their classical work on 
constant boiling-point mixtures adopt the term azeo- 
tropic for such mixtures instead of hylotropic as 
proposed by Ostwald. Young and Lecat also prefer 
the w^ord azeotropic with its more defined meaning. 
It is therefore to be regretted that in this volume the 
older term is again introduced. The author writes of 
a particular hylotropic mixture of 90 parts by weight , 
of acetone, and 10 parts by weight of methyl alcohol, 
and later refers to this mixture as the “ pure “ or 
“ theoretical ” methyl acetone. 

The author has given numerous flow sheets, but 
these, it is hoped, may be developed in a future edition, 
if possible on more quantitative lines. In the technical 
records of the Ministry of Munitions the idea of flow 
sheets and flow diagrams, not only qualitative but 
also quantitative, have been emphasised, and should 
set a standard. 

The analytical methods are condensed into a dozen 
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pages, and offer no novel features* Owing to the 
drastic condensation employed, difficulties may occur 
in endeavouring to follow the directions. The alka- 
linity test for refined methyl alcohol is on the line of 
the Government “ methyl orange alkalinity test ” for 
wood naphtha for use as a denaturant, though this is 
not stated. In the al)slracted form in which the test 
is described it may be misleading if applied generally. 

The separate treatment of physical properties is a 
welcome feature in a technical volume of this tj^je. 
The scope, however, is restricted, density and humidity 
only receiving consideration. The factor of wind 
velocity as an influence on humidity has not been 
indicated. More accurate practical means of measuring 
humidity {e.g. Assmann’s hygrometer) are available 
than that described. The main source of reference 
appears to be the publications of the United States 
Forest Service. 

On the assumption that wood cellulose first forms 
Iffivoglucosan on distillation, the author indicates how 
the two rings in this carbohydrate might be broken 
up to give many of the usual products obtained on the 
industrial plant. Pictet, however, obtained his laevo- 
glucosan from a pure cotton cellulose, while it has yet 
to be shown that the cellulose from broadleaf or conifer 
trees will give appireciable amounts of Igevoglucosan 
even on vacuum distillation. It must be recognised 
also that the non-cellulose portion of the wood has a 
profound influence on the nature of the decomposition. 
The author states that “ it is now established that the 
complex carbohydrates found in plants are produced 
in the first place from fonnaldehyde which is photo- 
synthesised in the leaves from CO2 and water,” and 
two references are given to the work of Paly and 
Heilbron. Possibly the word established is too strong 
at this stage in the chemistry of plant structure. The 
chemistry of wood is restricted to eighteen pages, and 
of necessity is incomplete. Two structural formulae 
proposed by Irvine for cotton cellulose are given, but 
it is not made clear that even the resistant cellulose in 
wood has yet to be shown to be of similar constitution. 
Indication should be made to the fact that Irvine 
obtained his 2 : 3 : 6 trimethyl glucose from the highly 
methylated cellulose by hydrolysis. 

It is stated that charcoals can be represented as 
Ci0Hj()O 2, and in a footnote it is implied that the formula 
is not intended to represent a single chemical com- 
pound. Again, in another connexion CjoHsO is in- 
dicated to be “primary charcoal,” and CjqHjoOs to 
be “ secondary charcoal.” Giving definite molecular 
formute, rather than percentage composition only, to 
these residual products is not considered sound in the 
present state of our knowledge. 

Charcoal was origi^y th? main produ<^ 8 ou|h 1 j 
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after in wood distillation for metallhigi^l needs,, but 
a substitute has been found in cok'e^ Acetic acid and 
methyl alcohol are now the principal products desired. 
Organic and biological chemistry are, however, makii^ 
rapid strides, and soon these products may possibly 
be produced more cheaply by processes other than 
the thermal decomposition of wood. The gases once 
considered unimportant may yet become the mainstay 
of the wood distillation process. The outlook; how- 
ever, at present is not very hopeful, at least in coal- 
producing countries. Recent developments, which are 
very well described by the author, have been along 
two lines — the carbonising of wood in gas retorts and 
in gas producers or generators. 

The text shows the mark of careful editing, and only 
a few errors and misprints have been noticed. In some 
instances a lack of uniformity in units occurs. Again, 
such statements as “ Add Hj02 to decompose the re- 
maining KMn04,” or “ i gram C02 = 1.045 granis of 
H.COOH,” might be expressed otherwise. There is 
too great a tendency to use molecular formulae as a 
kind of shorthand in the text. 

The volume is more in the nature of a well-written 
compilation of current literature than a record of the 
author’s personal experiences. It contains one hundred ' 
and twenty tables, many of them full-page, as well as 
more than a hundred illustrations and photographs 
all excellently reproduced. In the printing and 
arrangement of the book there is little further to be 
desired. The only serious complaint that can be 
offered is that the price tends to restrict the book to the 
reference library rather than to place it on the shelves 
of the industrial chemist and tc('hnical student, where it 
would be extremely useful. Joskpii Reilly. 


Clinical Pathology. 

A Manual of Clinical Diagnosis by Means of Laboratory 
Methods, for Students, Hospital Physicians and 
Practitioners. By Dr. Charles E. Simon. Tenth 
edition, enlarged and thoroughly revised. Pp. 
xxi v -M125 + 23 plates . (London : Henry Kimpton, 
1922.) 425. net. 

I N any branch of knowledge actively processing 
in many divergent directions it is of course 
diflRcult to keep the whole field of investigation in 
proper perspective, and the very keenness of the^ 
workers in the different divisions tends to keep them^^ 
immersed and somewhat solitary in their own grooves. 
This disadvantage specially concerns medicine, in 
whichs it is most desirable that the clinicians and the 
laboratory workers should be in dose and constant, 
touch with each other ; to aome this is i^ected 
by dmical the' p 



. Amv^T4* 


NATURE 


should be the' equal and companion of the rMnir^i 
physician. One of the deservedly best known text- 
books on this important subject is Br. Charles E. 
Simon’s, first published in 1896, the tenth edition 
of which is now before us. During its life of more 
than a quarter of a century, it has served as a kind of 
index of the extent of the subject, and in this connexion 
it may be noted that the present edition is more than 
double the size of the first. Dr. Simon, who speaks 
with the authority of a former professor of clinical 
pathology, a post he has given up for that of lecturer 
in medical zoology in the School of Hygiene and Public 
Health of the Johns Hopkins University, Baltimore, 
is emphatic in his opinion that even now too little 
attention is paid to clinical pathology by hospital 
physicians, and that accordingly students and general 
practitioners are without an accurate idea of the value 
of this means of diagnosis. Dr. Simon advocates the 
establishment in every medical school of a chair of 
clinical pathology, and that its occupant should in 
every respect rank equally with the clinical teachers. 

The subject matter of clinical pathology is so con- 
stantly increasing that, as the author admits, it is 
impossible for a text-book to be actually up-to-date. 
The truth of this is indeed shown in this instance, for 
the date of its going to press is apparently June 1922, 
and tliere is not any reference to Hijmans van den 
B'^rgh’s test for bilirubins in the blood serum, now 
much employed in the differentiation of obstructive 
from other forms of jaundice, which was first brought 
prominently to the notice of British readers by Dr. 
J. W. M‘Nee’s paper in the British Medical Journal of 
May 6, 1922. 

The present edition has 273 pages more than its 
predecessor, and has been largely rewritten, e.specially 
the section on parasitology, which now occupies more 
than 100 pages and is illustrated by fifty figures. 

The subject of the blood takes up more than a fourth 
part of -the volume, and, naturally from the great 
interest taken in America in the subject of basal meta- 
bolism, gives the 'methods of estimating the hydrogen- 
ion concentration of the plasma, the determination of 
the carbon dioxide combining power of the plasma, 
and the determination of the alveolar carbon dioxide 
tension. The estimation of the blood sugar and the 
tests for renal efficiency have been brought up-to-date, 
though perhaps more might have been said about the 
isBVulose test in connexion with hepatic insufficiency. 
The serological section has been entirely rewritten, 
and the author’s method of carrying out the Wasser- 
mann reaction for sj^hilis is fully detailed and critically 
compared with that of Noguchi. It may be noted 
that in the, section on, parasites,! ^cr ie heading 
of LeptQSjiirM, ^ g^ds J^kted 
we,'. lal : 
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organisms of spirochetosis icterohsemorrhagica and of 
yellow fever are described with a plate. 

The sectimi devoted to the alimentary canal contains 
a good account of Rehfus&’s fractional analysis of the 
stomach contents, wliich gives an insight into the entire 
cycle of gastric digestion, including both the secretory 
and the motor activities of the viscus. Lyon’s method 
of obtaining bile by means of the duodenal tube is 
described, but the ‘recent discussion on the validity 
of the distinction of the tliree categories of bile — from 
the common bile duct, the gall bladder, and the liver — 
obtained by this procedure is not mentioned. 

In the second part of the work, occupying about one- 
quarter of its pages, the diseases are arranged in alpha- 
betical order with the essential points in their laboratory 
diagnosis. In conclusion, this manual may be con- 
fidently recommended to clinical pathologists as a valu- 
able source for daily reference. 

Argumentum ad Communem Sensum. 

Universe. By Scudder Klyce. With Three Introduc- 
tions by David Starr Jordan, Prof. John Dewey, and 
Morris Llewellyn Cooke. Pp. x + 251. (Winchester, 
Mass. : Tlie Author, 1921.) lo^. 

W E are told on the highest authority that there 
are things which God has hidden from the 
wise and prudent and revealed unto babes. The extra- 
ordinary claim which Mr. Klyce makes in this ^ok is 
that the whole riddle of the universe has a verifiable 
solution which can be made plain to a child of six. 
Quantitatively indeed, the child might find this book 
an overdose, but qualitatively it would understand the 
argument. The author speaks from knowledge, for 
he tells us he has tried it and found it is so. The 
preliminary prospectus is so extravagant, and the 
account of the conception and production of the book 
(which we are told was rejected by eighteen publishers 
and turned down by twenty-five financiers, and conse- 
quently had to be printed by the author in a press set 
up by himself for the purpose) is so amusingly naive 
that the serious student would probably decide on a 
priori grounds that its value is zero, were he not arrested 
by the names of three distinguished scholars who have 
made themselves sponsors for the author and his work. 
Two of them. Prof. J. Dewey and Dr. David Starr 
Jordan, enjoy a world-wide reputation. We are com- 
pelled, therefore, to treat Mr. Klyce’s book seriously. 

The first distinction to which we are introduced is 
that between qualitative and quantitatit^e problems. 
It is the former which are easily solved ; the latter are 
infinite in number, and as life is finite we cannot ex- 
haust them. It is in regard to the qualitative problems 
in religion, science, and philosophy, that Mr. Klyce 
tKinlcs we are b^^ Cdoled by a trick of language, for 
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this in his view is what “ logic/’ which he opposes io 
“ commonsense/’ is, Get behind language, behind the 
sign which merely serves the purpose of a finger-post, 
to the thing signified, and the problem disappears. We 
call to mind that Descartes said, “ Give me matter and 
movement and I will make the world.” But we also 
remember Pascal’s remark concerning it, ” Quand cela 
serait vrai, nous n’estimons pas que toute la philo- 
sophic vaille une heure de peine.” ' 

Mr. Klyce divides his task into three parts. Let us 
leave the philosophy and religion and attend only to 
the concrete scient'e, I’hc principle and method are the 
same in all three parts. All difficulties turn out to be 
a ” trick of language,” and, when this is exposed, the 
sophistication is obvious and the truth becomes dull in 
its very obviousness. When we come to the definite 
treatment of matlieniatics and pliysics the problems 
prove to be variations of the .single problem of the One 
and the Many. It is not easy to gi\'e a clear example, 
notwithstanding the claim of lucidity, because the text 
is so laden with diffuse parenthetical remarks. .Some 
notion of the principle may be gained, however, if we 
reproduce verbatim a few sentences frf)m the treatment 
of Newton’s three laws of movement, with which Part 
II. on Physical .Science begins. “ Clearly his first law 
is substantially e^iuivalent If) what we started with in 
formulating language — the ver))al meaning of a One 
which we may arbitrarily divide. It is equivalent in 
detail to : all matter (the One), as such, has the 
‘ property ’ of not changing. And that is no ‘ property ’ 
at all, but an assertion that ‘ all matter ’ is not-dwtded 
— which is a verbal truism at the beginning of mono- 
theistic speech.” And this : “ It may be rea.sonably 
held that his first law is an assertion of or agreement 
to use God the Father or One words. The second law, 
then, is a statement of God the Holy Ghost, or ‘ force.’ 
And we shall see that the third is explicit statement of 
God the Son.” 

The book covers very complete ground, and the 
author shows that he is acquainted with the modem 
mathematical and physical theories which he discusses 
in the above manner. There is a certain puzzling in- 
consistency, however, in finding in logic the principle 
of ” unification ” and then condemning logic as a 
trick. But whether or not readers are convinced by 
the author’s argument, they cannot fail to be interested 
in the psychology of the author iiimsclf which it reveals. 
Yet it can scarcely have been this which has led Prof. 
Dewey to wrke the prologue. Mr. Klyce would render 
an inestimable service to philosophy if he w'ould per- 
suade Prof. Dewey to add an 'epilogue ; for his pro- 
logue leaves us in some doubt as to w'hether he him- 
self has verified this verifiable solution of the riddle of 
the universe. 
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Our Booksbelt 

The Study of English Speech by New Methods of Phonetic 
Investigation. By Dr. E. W. Scripture. (Published 
for the British Academy.) Pp. 31. (London : 
Oxford University Press, 1923.) 3s, fid. net. 

Dk. E. W. Scripture’s memoir deals with the employ- 
ment of instruments and apparatus which ” not only 
record the facts of speech automatically and perma- 
nently, but also provide for interpreting them with 
microscopic accuracy,” and discusses a number of 
lingui.stic problems which haxe been or might be 
approached by these means. Philologists are divided 
more or less into two I'amps by the assertions of Prof. 
Sievers, of Leipzig, as to the intonation of ancient 
Hebrew, Greek, Swedish, Gothic, etc. Rejected by 
some as having no olqective basis, his inferences are 
accepted by others as authoritative, and are now 
finding their way into the text-books, as in Streitberg’s 
” Goti.sches Elementarbuch.” Meanwhile the number 
of phonetic laboratories on the continent is increasing. 
There are workers in this field in Paris, Hamburg, 
Prague, Uppsala, Utrecht, Louvain, Kristiania, and 
other ]5laces. 

The recent correspondence on Shakespeare’s Verse 
in The Times Literary Supplement (closured April 26) 
show's how attractive .such problems of analysis 
can be to those who like to work at something 
difficult, and suggests the need of concentration. It is 
difficult to believe that .Shakespeare’s lines have ever 
been more admiralty delivered than by Sir J. Forbes- 
Robertson. A gramophone record allows those proso- 
disls who judge by ear to revise their impressions 
indefinitely, wliile a mechanical enlajj(l|^ent of the 
curves on the disc permits the melrici^^roportions of 
duration, amplitude, and frequency ^ be measured to a 
high degree of exactness, at the C 08 tfTertainh% of much 
highly skilled labour. 

TMorie mathimatique des phhiomenes thermiques 
prodmts par la radiation solaire. Par Prof. ]\I. 
Milankovitch. Pp. xvi + 339. (Paris : Gauthier- 
Villars et Tie, 1920.) 20 francs net. 

The earlier chapters oi this w'ork are concerned with 
finding formulae for the amount of ” insolation ” or 
reception of radiation from the sun at various latitudes 
on planets, first without atmospheres, and secondly 
with them. The formulae involve the reflective power 
of the planetary surfaces ; the propagation of heat- 
waves in the .soil and the effects of change of obliquity 
and eccentricity of orbit are also considered. It is 
pointed out that a rapid rotation diminishes the differ- 
ence between diurnal and nocturnal temperatures 
while slow rotation increases it. 

The second part of the book applies the formulae 
obtained to the case of the four inner planets and the 
moon. For the earth the author discusses secular 
changes of climate depending on changes of obliquity 
and eccentricity, and regards Croll’s theory as stiff 
tenable, being thus in opposition to most recent 
climatologists. 

Prof. Milankovitch concludes that the thin air on 
Mars allows a considerable amount of heat to reach 
the soil by day, but that the nights are intensely cold. 
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Mercury and the moon are concluded to suffer from 
great extremes of climate, while the high albedo of 
Venus indicates that much light and heat is reflected 
without reaching the surface, so that the temperature 
of the latter may be moderate. A. C. D. C. 

Handbuch der biologischen Arheitsmethoden. Heraus- 
gegeben von Prof. Dr. E. Abderhalden. Lieferung 
94. Abt. IX : Methodcn zur Erforschung der 
Leistung des tierischen Organismus. Teil i, Heft 
3 : Mcthoden der zoologischen Forschung. Pp. 439- 
584. (Berlin und Wien ; Urban und Schwarzenberg, 
1923.) 6.3 Schw. francs. 

The present number of tliis extensive work is devoted 
to method.s of zoological in\'estigation. The first 
article, by L. Neumaycr, deals with the fixation of 
tissues for histological purposes, and provides a useful, 
well-arranged account of the various fixative.s, with 
notes on the different tissues to which they are applic- 
able. There are also abundant references to the 
iiterature of the subject. The second article deals 
v\ith entomological technique, and is contributed by 
Albert Koch. In this account are included descrip- 
tions of all the various entomological methods of 
collecting and mounting specimens, rearing larva*, and 
the preparation of material for histological study. 
The third article, by W. A. Collier, deals with the 
determination of age in fishes by means of growth 
jihenomena afforded by the otoliths, opercular bones, 
and si'ales. 

The last article is by Th. Mollison. and treats of 
serum diagnosis as a tt'st of affinities as applied 
to zoolog) and anthropology. Previous parts oi this 
work have ahead)' received notice in our columns, 
and the ]iresent contribution is no exception to the 
general standard of excellence that characterises this 
encych ipied ic treat ise. 

La Lainpe d trots Electrodes. Par Prof. C. (lutton. 
(Recueil des ('onferenccs-Rapports de Documentation 
sur la Physique. Vol. 5, .Sene, Conferences u, 
12, 13. ^^dite par la Sociele /onrHfl/ de Physique.) 
Pp. 181. (Pans: Les Presses umversitaires de 
France, 1923.) 15 francs. 

Radio engineers will welcome this book by Prof. 
Gutton. He starts by giving a complete account of the 
physical phenomena utilised in the three terminal 
thermionic valve. Full use is made of characteristic 
curves, and formula; given by Richardson, Dangmuir, 
and Clerk Maxwell are quoted. In the second chapter 
several good types of apparatus suitable for amplifying 
are described and approximate formulae are obtained 
for them. In the next chapter oscillating circuits are 
given, the theory being well and clearly explained. 
The theory of the methods of using filters to eliminate 
harmonics is also given. Next comes the theory of 
detectors and detecting circuits. Finally the arrange- 
ment to get “ negative resistance ” is shown and 
the methods of obtaining high frequency currents by 
utilising suitable valves are described and their useful 
applications in making electric measurements are 
explained. The author defines the resistance of a 
circuit as “ negative ” when an infinitesimal redurtion 
of the terminal voltage produces an infinitesimal 
increase in the current* 
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Biohgie der Tiere' Deutsehlands. Bearbeitet unter 
Mitwirkung zahlreicher Fachleute und heraus^egeben 
von Dr. Paul Schulze. Lieferung i. Teil 2 ; Spongi- 
aria. Von P. Schulze, Teil 3 : Cnidaria. Von P. 
Schulze. (Berlin : Gebriider Bomtraeger, 1922.) 

This is the first of a scries of booklets giving an account 
of the general biology, phy.siology, life history, and 
ecology of the animals comprising the German fauna. 
Marine forms arc oipitted from considerations of space. 
No systematic treatment is attempted, and only so 
much of the anatomy, histology, and embry’ology of the 
animals is included as is necessary for a proper under- 
standing of their biology. It is essentially a book of 
Nature study, wholly excellent in conception, popular 
in intention and strictly scientific in treatment. It will 
be issued in a series of pocket volumes, on the lines of 
Brauer’s “ Siissw'asserfauna,” and when completed will 
form a companion work to Brohmer’s “ Fauna von 
Deutschland,” in which the systcmatics of the groups 
are dealt with. The work is intended for use in the 
field b) students, teachers, and field naturalists generally, 
and should be of the greatest value in stimulating the 
study of Nature on a scientific basis. There is room 
for a similar work on the British land and freshwater 
fauna ; but until sucli appears this book will, at any 
rale partially, fill the need. 

The Common Birds of India. Described by Douglas 
Dewar and illustrated by G. A. Levett-Yeats. Vol. i. 
The Sport.sman’s Birds, Wild Fowl, Game Birds, and 
Pigeons. Part I. Pp. viii + 44. (('alcutta and 
Simla : Thacker, Spink and Co., 1923.) Rs. 2.8. 

Mr. Dewar contemplates a series of volumes (five in all, 
of about 140 pages each) dealing with the birds of 
India as a whole and forming a profusely illustrated 
work of a popular nature designed for the guidance of 
sportsmen and the nori-scientific resident. The first 
part deals witli the ducks, swans, and geese, and 
though the style is too journalistic, the matter is 
excellent as a good account of the salient features of 
these birds and of their general natural history. A list 
of vernacular names and an easily used key for ready 
identification are two features of special value which 
we hope will be continued in later volumes. Mr. 
Levett-Ycats’s illustrations add considerably to the 
usefulness of the work and arc worth the expenditure 
of a little more care in reproduction. There is room 
for this book, and we hope tliat Mr. Dewar will receive 
sufficient support to justify him in carrying the project 
to completion. 

La Vie des atonies. Par Prof. A. Boutaric. (Biblio- 
theque de Philosophic scientifique.) Pp. 248 + 4 
planches. (Paris : E. Flammarion, 1923.) 7.50 
francs net. 

Prof, Boutaric deals in an interesting way with the 
recent advances in physics which led t^ the present 
view of the structure of the atom. The last part of 
the subject is treated only very briefly, but the funda- 
mental experiments are clearly reviewed. The treat- 
ment is non-mathematical, and the book will be read 
with interest by those who wish to obtain some con- 
ception of the radical changes in outlook which have 
resulted from recent work. There is no index. 
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Letters to the Bditor. 

[7%# Editor does not hold himself responsible for 
opinions expressed by his oorres^ndents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Natuke. No notice is 
taken of anonymous communications?^ 

The Mass-spectrum of Copper. 

The number of elements of , which the isotopic 
nature has been determined is now large enough to 
give considerable weight to statistical relations. 
Among elements of odd atomic number two definite 
empirical rules stand out. The first is that none of 
them consists of more than two isotopes. This has 
no exception so far. The second is that the more 
abundant of the two constituents, or both, will be 
of odd atomic weight. The only exception to this 
is the element nitrogen ; moreover, the only even 
isotopes at all are the weaker constituents of lithium 
and boron. That both of these rules should be 
violated by copper having the three i.sotopes 62, 64, 
66, announced recently by Prof, Dempster, seemed 
therefore excessively improbable. 

I have now been able to obtain the mass-spectrum 
of copper by employing cuprous chloride in the 
accelerated anode ray method used with the mass- 
spectrograph. The lines arc faint, but their evidence 
is conclusive since they appear at the expected 
positions 63 and 65 and have the intensity ratio, 
about 2.5 to I, predicted from the chemical atomic 
weight 63.57. The positions of the lines could be 
determined with great accuracy by comparison with 
the line 56 due to iron derived from the anode con- 
tainer. No deviation from the whole number rule 
was observed. 

With regard to Prof. Dempster’s results (Nature, 
July 7, p. 7), it is very suggestive that the intensity 
and grouping of the lines he ascribes to copper agree 
exactly with those of the strong isotopes of zinc. It 
seems possible, therefore, that they are due to the 
presence of traces of that element either in the 
copper or more probably, together with the rubidium 
he mentions, in the furnace material, 

F. W. Aston. 

Cavendish Laboratory, Cambridge, July 25. 

Polar Temperatures and Goal Measures. 

For some years I have held a view of the possible 
origin of some at least of the coal measures of the 
polar regions that is not found in the ordinary 
geological text-books. After discussing it with a 
dozen friends who are geologists, and some of them 
specialists in glacial geology, I have concluded — 
somewhat to my surprise — that the theory is new. 
A short statement of the tlieory may therefore be 
desirable. 

It is generally considered that certain plants are 
not limited in their geographic range, by no matter 
how intense a cold in winter, if only they have an 
adequately hot summer. Apparently this hot summer 
may be very short and still the plants prosper. 
Notable examples are the black spruce of northern 
Canada and similar trees in the northern part of the 
Old World. 

In the western hemisphere I have examined 
specimens of coal from 79“ north latitude. So far 
as the material could be identified it was coniferous. 
In other deposits almost equally far north I have 
found gum and pine cones. 

The northern limit of conifem' in North America 
at present is between and 69° north latitude. 
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That this finiit is deterinibiid not by Intensity of 
cold in winter, bht by lack Of heat in summer/ is 
shown by the luxuriance of the black ^spruce and 
several other trees in the mountain valleys of the 
Yukon, where the minimum temperatures in winter 
are from 10® to 20“ lower than at the northern limit 
of trees. This northern limit is therefore deter- 
mined by the proximity of the Arctic waters chilled ‘ 
by floating ice, which lower the summer temperature. 

The United States Weather Bureau frequently 
reports temperatures above 90“ in the shade, observed 
under standard weather bureau conditions, at Fort 
Yukon in Alaska, just north of the Arctic circle. 
Tlie Bureau occasionally reports 95° F,, and has 
reported even 100° F. The Canadian Weather 
Bureau reports nothing above 88° F., but that is 
because its northern stations are strung out at intervals 
along the northward flowing Mackenzie River. On 
two journeys down this river (1906 and 1908), and 
from common report as well as from weather bureau 
observations, I Imow that there is on most occasions 
a wind blowing with almost the steadiness of a trade 
up the Mackenzie valley from the Polar Ocean. 
Explorers who have been in the Canadian Arctic, 
away from the Mackenzie wind -trough, have observed 
temperatures much higher than those recorded by 
the Weather Bureau. 

We have, then, observational confirmation of the 
theory, according to which the polai regions receive 
about as much heat for five weeks in summer as 
does the equator. 

Most observers reporting climate from the polar 
regions have done so from locations on shipbdard 
or on a sea-coast, where the downpour of the summer 
sun’s heat has been neutralised by the chill of the 
ocean stored up through a long and cold winter. 
It is true that the ground in the Arctic is frozen, 
and that the temperature of the earth 40 or 50 ft. 
down has been found to be about i-io“ F., whereas 
the ocean 50 ft. down would have a temperature 
about 4-29° F. Soil and even rock are, however, 
poor conductors of heat, and the ground chill is 
imprisoned, while the ocean cliill is freely liberated. 
Furthermore, the great heat of summer produces on 
mc^t land surfaces a mat of vegetation, which is an 
even poorer conductor of heat than the earth itself. 
This is why a thermometer 6 ft. above a damp 
meadow in the arctic regions of Alaska, protected 
from the sun's rays in the usual weather bureau way, 
is able to record temperatures ranging from 60° F. 
to 100° F, almost every day for a period of several 
weeks in midsummer. 

Consider now what the weather conditions in the 
Arctic Regions would be if, instead of the present 
ocean ranging in depth from one to three miles, we 
had an extensive low land — say a continent as low 
and as flat as Australia, with the North Pole near 
the centre of it. Better still, assume that the low 
land of northern Siberia, with physical characteristics 
such as it now has, were to extend to and beyond 
the North Pole, including a large part of the Canjidian 
Archipelago, or even joining up with North America 
itself. Remembering, that the sun delivers about as 
much heat in the Polar Regions as in the Tropics 
in midsummer, and also the observation that frozen 
ground has little effect upon the temperature of the 
air above it, then accordmg to recorded midsummer 
lowland temperatures at present in the Polar Regions, 
we should have at the North Pole July heat of 
so-called " tropical " intensity, and conditions all 
over the Arctic suitable for dense forests of black 
spruce,sbnd othor trees and -shrubs, without calling 
upon any further alterafi^n in emrironment-Hsneh 
as dfiforent'-ch^ical cif the ^Itmosphere, 
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% shifting of the earth's axis, a change in the shape 
of the earth's orbit, or an increase of solar radiation. 

It is well known that perpetual ground frost to 
within ib or 15 inches from the surface does not inter- 
fere with the prosperity of a black-spruce forest. At 
Fort Macpherson, N.W.T., Canada, for example, we 
have trees a hundred feet high growing straight and 
close together, and yet I have obsei ved m midsummer 
that the perpetual frost around their roots was less 
than a foot below the surface. 

As stated above, I do not offer this explanation 
of certain of the coal measures in connexion with 
any allegation that the Arctic was once an extensive 
low land, but merely as an hypothesis which can be 
-called upon in case other evidence shows that extensive 
low land may once have existed there. 

Coal has been found in the Antarctic no less than 
in the Arctic. The Antarctic is at present in large 
part an extremely high continent, but it is at least 
worth considering whether it may not have been a 
low land at the time when the cOal was formed there. 

It has been abundantly shown that permanent 
snow on land in the polar regions depends on ^titude 
and precipitation rather than latitude. Nansen has 
said that on the low land of northern Siberia no 
permanent snow has been found, and that he feels 
certain none can be found. Many travellers, includ- 
ing myself, have reported from northern Canada, 
northern Alaska, and from the islands to the north 
of Canada, the total absence of bodies of permanent 
snow large enough to be called glaciers, though there 
are small snow-drifts at the etid of summer in the 
shadowed bottoms of deep ravines in some of the 
Canadian islands. (Trceiiland is 90 per cent, covered 
with icc, but the largest ice-free area in Greenland 
is near its northern end, showing that altitude and 
precipitation rather than latitude are the controlling 
factors. The smaller glaciers of Franz Josef, Spits- 
oergen, Ellesmere, Heiberg, North Devon, and the 
one or two small glaciers of Baffin Island, depend 
similarly on altitude and precipitation. A mere 
change of altitude without change of area might 
therefore remove the whole ice-cap of Antarctica — 
or certainly it could be removed by a reduction to 
a general level below 2000 ft. and perhaps a slight 
increase in area. With the icc once gone, only the 
Antarctic shores would be kept cool in summer by 
the sea, the interior promptly adopting the extremely 
hot June and July weather now found in the Arctic 
lowlands, thus bringing conditions suitable for spruce 
forests and the development from them of beds of 
coal. VlLHJALMUR Sl'iiFANSSON. 


The Trichromatic Theory of Colour Vision. 

The history of the spread of knowledge regarding 
the Young-rielmholtz theory of colour vision is a 
very curious one. As in the case of all other great 
theories, its range of possible application far exceeds 
the demands made upon it for the explanation of 
actual facts. Limitations have to be imposed upon 
it here and there in answer to inquiry as to which 
choice out of several has been the one adopted by 
Nature. This process is in accordance with the 
development of all great theories. In the earlier 
stages powerful restrictions are adopted in order that 
advancement may be made. When these are found 
to be too restrictive a wider postulate is made so as 
to include a wider group of facts within the scope 
of the tbeoty ; and, the whole development being 
simple and mrect, the theory at last stands forth as 
no longer a theory but a fact greater and wider than 
any of the of facts whi& s^e contained withia 
its teunds. Thtts the tlwry i». now,j^att 
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from certain tentative developments, a fact standing 
upon as wide a basis of exp^ience as any so-called 
fact of which we are cognisant. 

This statement also holds in the case of the kinetic 
theory in general. But, if the great developments 
by Clausius, Maxwell, and others more recently, were 
unknown ; if nothing were known beyond the 
results of the early restrictive postulate of perfectly 
hard, spherical, smooth, and elastic atoms ; com- 
mentators of to-day might readily be found epn- 
demning the theory', and asserting that it could not 
explain the facts* which the recent workers have 
shown to be direct and simple consequences of its 
naturally developed postulates. This, or rather 
worse, is exactly the position with regard to many 
present-day criticisms of the trichromatic theory of 
colour vision. These are evidently made in entire 
obliviousness of developments actually made by 
Helmholtz himself. 

A still more curious condition which subsists is 
that the commentators are not entirely worthy of 
blame. For the later developments have never 
become common scientific property in Britain, while 
the early developments became widely known. 

As examples of the criticisms I give some statements 
taken from Dr. Edridge-Green ’s book on colour vision. 
In doing so I desire to make it clear that I am making 
no attack upon his valuable and interesting work ; 
I am only replying to his strictures upon the Young- 
Helmholtz theory, in which he, in my view, in- 
advertently draws quite undeserved and wrong con- 
clusions. In chap. XXX. he gives six arguments 
which he holds to be conclusive against the Young- 
Helmholtz theory of colour vision, and ei^ht against 
the Young-Helniholtz theory of colour blindness. I 
assert, on the contrary, that the theory gives a simple 
and direct account of the phenomena in each case ; 
and 1 give the mode of deduction in five cases. 

" The theory does not explain why there should 
be a defect in hue perception in those who have lost 
one of their sensations." Now, actually, the theory 
explains it beautifully. Thus in any stretch of wave- 
lengths in which two of the three sensation curves 
have opposite slopes, hue discrimination is corre- 
spondingly strong. Therefore annulment of one of 
these curves diminishes it. 

" The theory does not explain why many dichromics 
have a luminosity curve similar to the norm^/' 
This is an example of overlooking the later develop- 
ments of the theory. If the dichromasy arises from 
fusion of two of the .sensation curves, the distribution 
of luminosity may be unaltered. 

" There are not two or three definite varieties of 
colour blindness, as there should be according to the 
theory." Here again there is oversight. In the 
hard-smooth-elastic-spherical-atom stage of the the^ 
this might have been asserted. Actually, according 
to the theory as left by Helmholtz, there may be a 
doubly infinite variety of cases of colour blindness. 

" How could the loss of half of a hypdthetical 
green sensation cause dichromatism ?*" The answer 
IS simple. Given one sensation curve intersecting the 
other two, if lessening of its ordinates by one half 
makes it fall entirely within the others, dichromasy 
is present. 

On p. 210, and also in the Phil. Mag., Nov. 1922, 
Dr. Edridge-Green describes another csipe. " A man 
with shortening of the red end of the spectrum and 
normal colour discrimination will put together as 
exactly alike a pink and a blue or violet much 
darker. If, however, the pink and blue be viewed 
by a normal sighted person through a blue-green 
glass^ which cuts off the red end of the spectrum, 
;both win app^ m hue and colour. This 



NATURE 


[August 4, 1923. 


164 


proves conclusively that the defcc{ is not due to a 
diminution of a hypothetical red sensation, because 
all the rays coming through the blue-green glass are 
supposed to affect the red sensation, and yet we have 
been able to correct the erroneous match by the 
subtraction of red light.” 

Now the question of a longer or shorter spectrum 
with otherwise absolutely normal vision is one which 
can be dealt with equally easily by all theories. To 
show the power of the Voung-Ilelmholtz theory, I 
shall take the most extreme case possible, that in 
which the peculiarity amounts tef dichromasy. Let 
the pink and violet colours be represented by 
+iriB and .TjR 4 VjCi+iJaB respectively, in 
the usual trichromatic notation ; and let the colour 
abstracted by tlie blue-green glass be -f/qG q 
in the case of the pink, and a^R f&jG fCjB in the 
case of the violet. So the colours seen by the normal 
eye are - ai)R + (y, - hi)G l ~ c,)B and - a^) 
K -i (yj - 6j)G + (^2 - Cj) B respectively. If these appear 
to be identical, we have y\~yi- 

Zi - z^ =Ci- Co. These are the relations which 
must subsist amongst the umiiablc colours and the 
colours absorbed by the unifying medium. Now let 
the dichromasy correspond to the condition ^R-t- 
17G-i-^B-^). 'i'he pink and violet are then express- 
ible as {x^ - ^lic)R + ( Vi - vl^)G and {x., - + 
(y* re.spcctively. These being identical, we 
have (;ri - x^) : (yi ~ y.^) : -k'-v .C, which are the 

conditions for Dr. Edrige-Green's ca.se. The tri- 
chromatic theory, so far from being helpless, as he 
asserts, not merely accounts generally for the 
phenomenon, but tells quantitatively as well as 
qualitatively what is happening. W. PfiUDii:. 


Distribution of Megalithlc Monuments. 

Mr. O. G. S. Crawfori), in Naturiv of May 5, 
p. 602, criticises what he terms my ” speculations ” 
concerning the distribution of megalithic monuments 
in England and Walt's. 1 am sorry that apparently 
he did not trouble to read tlic paper, and to see 
exactly what I had to say on the matter. My aim 
was to urge tliat there is a connexion, 111 England 
and Wales, between the distribution of megaliths 
and certain geological formations, the Granite in 
Devon and Cornwall, the Chalk in Dorset and Wilts, 
the Lias in Gloucester and Oxford, and so forth. In 
this I found that 1 had been anticipated in part by 
Mr. Crawford himself. Where we differ, of course, is 
in the interpretation of the evidence. 

An examination of the paper will show Mr. Crawford 
that 1 am well aware of the difficulties involved in 
the theory that the builders of megalithic monuments 
were attracted to this country by the stores of gold, 
copper, lead, and so forth, that it contained, and 
that I discussed the very points to which he directs 
attention. It must never be forgotten, however, 
that megaliths arc found in all parts of the world, 
and that possibly the explanation of the presence 
of these monuments in one country may serve to 
explain their presence elsewhere. All I have done 
is to put forward the theory, based on evidence 
from all parts of the world, that the megalitliic 
civilisation of western Europe was derived from a 
metal-using civilisation in the Ancient East. 

The attent’on of all who are interested in the 
matter is being directed to the excellent work now 
being done by Mr. Crawford at Southampton, and 
we are all eagerly expecting the publication of the 
fresh distribution maps of megalithic monuments 
that Mr. Crawford promises us. But, admirable as 
such work is, the final solution of the problems 
presented by these monuments may, after all, come 
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from a wide survey of facts derived from fill parttf 
of the world, and not necessarily from detailed work 
in a limited part of the field. W. J. Perry, 

The University, Manchester. 


The Concentration of Hemoglobin in Blood 
Corpuscles. 

I HAVE very little doubt that Dr. Gorter is right in 
suspecting that the method which is commonly used 
for determining the volume of the red blood corpuscles 
by centrifugalisation is not trustworthy (Nature, 
June 23, p. 845). Whether the red corpuscles are 
biconcave discs or hollowed cones, or indeed, whatever 
their shape may be, they cannot be packed together 
without leaving spaces between them unless they are 
deformed : and if they are deformed there is every 
reason to be suspicious about their water content 
remaining unaltered. 

The usual method is to centrifuge the blood until 
the volume of the colls ceases to become smaller, the 
apparatus generally making 3000 to 5000 revolutions 
a minute with a disc of something less than a foot. 
It is easy to convince oneself that the final result 
depends on just liow the process is carried out, for 
it is different if the blood is first gently centrifuged, 
.say at about 2000 revolutions, and then exposed to 
the full speed, from what it is if the high speed is 
used from the beginning. So dependent is the figure 
obtained on the precise details of the method tliat, if 
real comparisons between different bloods is required, 
it seems to be essential that they must be m the 
centrifuge simultanooubly. 

'J'he method seems never to have been examined 
critically. What is wanted is a comparison between 
it and the results calculated from the concentrations 
in whole blood and in plasma of some substance 
present in plasma and not m red corpuscles, which 
can be estimated with a high degree of accuracy. 
Without some control of this kind the method must, 
for absolute values at any rate, remain under suspicion. 

A. E. Boycott. 

Medical School, 

University College Hospital, W.G. 


Effect of Plant Extracts on Blood Sugar. 

Our studies in connexion with insulin led us to 
the conception that carboliydrate metabolism is 
performed by an oxidising ferment mechanism. This 
theoretical conception induced us to test vegetable 
material, known to contain oxidases and peroxidases, 
for oxidising substances having an insulin-like action. 
In December 1922 we injected 5 c.c. of juice from a 
new potato intravenously into a 1500 gm. rabbit and 
noted a fall of blood sugar in one hour from 0-17 to 
O’ 1 3 per cent. Since then we have found that steiile 
pieces of raw potato, and juice expressed from these, 
introduced into a glucose solution, after incubation 
for twenty-four hours at 37® C., caused this to los©' 
from 26 to 36 mg, of glucose per 100 c.c. These 
results were published in the Jour. Amer. Med. 
Assoc., June 2, together with results indicating a 
diminished glycolytic power of blood from diabetics. 

Winter and Smith published a note in the Journ, 
Physiol. 57, 40 (Nos. 3 and 4), 1.922, which reached 
the United States in April last, and in Nature of 
March 10, p. 327, stating that they had obtained an 
insulin-like substance from yeast. 

CoUip, in Nature of April 28, p. 571, states that 
he, working independency, found an insulin-like 
substance in various vegetables, in yeast, and in 
plams.. CdUip*s. studj^ on insulin are of inestinifible 
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value and made it possible to obtain insulin from 
animal pancreas in quantities for practical use. He 
expected to find an insulin-like substance wherever 
glycogen occurred in Nature, and for this reason 
looked for it in vegetable extracts. Our belief that 
oxidising ferments cause glucose metabolism led us 
to examine vegetables for these ferments and for 
substances with an insulin-like action. It seems tliat 
Collip’s theory and ours dovetail. A storehouse of 
food (glycogen, starch, etc.) and a ferment for the 
metalwhsm of this food are necessary wherever 
growth occurs in vegetables. 

Our studies have led us to the tentative suggestion 
that insulin, which is apparently not itself an oxidase 
or peroxidase, indirectly stimulates or activates 
oxidising ferments in the tissue cells to action upon 
glucose, whereas vegetable extracts contain active 
oxidising ferments and act directly when injected 
into animals. 

It would seem that the work of Winter and Smith, 
of Collip, and of ourselves was being carried on 
simultaneously and independently. Collip, very 
properly, suggests that " These authors [Winter and 
Smith] would, therefore, share coincident priority 
with me in this particular.” We think that we 
should be included in this share of priority. 

William Thallinner. 

Margaret C. Perry. 

Laboratories of Columbia Hospital, 

Milwaukee, Wis., June 20. 


Scientific Names of Greek Derivation. 

Dr. J. W. Evans's letter in Nature (July 7, p. q) 
may serve as an excuse for commenting on certain 
names which have recently been introduced into zoo- 
logical literature without sulhcient regard for etymo- 
logical principles. Bathosella and Leiosella (Polyzoa) 
may be given as examples of a senes of new genera, 
proposed in 1917 and later years, with the deriva- 
tions, as stated, bathos, depth, and leios, smooth, 
respectively. In the.se genera the entire Greek 
word is used, instead of its root, and the generic 
name is completed by the addition of a Latin diminu- 
tive termination. The suffix -sella is in any case 
likely to cause confusion in Polyzoa, among which 
'Cella is the termination of many familiar generic 
names. 

A second series of new genera ending in -nea is 
also of recent introduction, to express an affinity to 
Idmonea, which was presumably based on ibfuav. 
Mesonea and Pleuronea may be mentioned as ex- 
amples of this misused employment of -nea. ■ A 
third unfortunate suggestion has just been made, to 
the effect that the Latinised form of iivot or ^p-n (a 
^est) should be added to the generic name of a host, 
in forming the trivial name of its parasite. Among 
the illustrations of this supposed emendation in 
nomenclature are tanaxena and bufoxena, both based 
on Latin words. 

According to the Rules of Nomenclature, generic 
and trivial names cannot be rejected on purely 
etymological grounds. The same rules do not apply 
to group-names, and it is accordingly justifiable to 
suggest that some of them may be amended ; for 
example, that Aplousobranchiata, which has been 
proposed in Tumeata, should be replaced by the 
more euphonious name Haplobranchiata. 

Dr. W. D. I^g {Geol. Mag., N.S., December, vol. 
iv., 1917, p,, ^1182) has previouuy discussed some of the 
points 1 have indicated. It may be useful, however, 
to raise -a protest against the continfied introduction 
of natoM in of adc^t^ principle^, 
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and I venture to think that this practice will not tend 
to raise scientific nomenclature in the estimation oi 
scholars. Sidney F. Harmer. 

British Museum (Natural History),. 

July 7- 


In 1844 Sir John Herschel wrote to Owen regretting 
his spelling of the name of the fossil bird Dinornis, 
and urged that a Frenchman would pronounce the 
word Denornis, which he would not do had it been 
spelt Deinornis. *ro this Owen answered by directing 
attention' to our pronunciation of the word receive. 

Herschel does not seem to have retorted, but he 
might have done so by quoting — 

“ segnius irritant animos demissa per aurem 
quam quae sunt oculis subiecta ndelibus et quae 
ipse sibi tradit spectator.” 

And the retort would have been final. 

F. Jeffrey Bell. 

The Athenjeum, Pall Mall, S.W.i, . 

July 8. 


The Scattering of Light by Anisotropic Molecules. 

Prof. L. V. King’s interesting letter on this subject 
in Nature of May 19, p. 667, calls for comment, as his 
results do not seem to be acceptable in the light of the 
work carried out at Calcutta in this field during the 
past two years. 

Any proposed scattering formula should satisfy two 
simple tests, namely, that for a fluid consisting of 
isotropic molecules it should reduce to the Einstein 
formula, and that for a sufficiently rarefied fluid it 
should become the Rayleigh law of scattering. Prof. 
King’s formula (3) satisfies neither of these tests, as can 
easily be seen on putting p-o in it. The appearance 
of the adiabatic compressibility in the formula is 
inconsis tent with thermodynamic principles. Einstein 
has ve^ clearly pointed out that the expression for 
scattering must involve the isothermal and not the 
adiabatic compressibility. Further, the omission 
by Prof. King of the factor (m*+ 2)*/9 which appears 
in Einstein's formula, cannot be reconciled with the 
acceptance of the Lorentz refraction formula for a 
fluid consisting of isotropic molecules. 

Prof. King’s explanation of the diminution in the 
depolarisation in the case of liquids, which occurs as 
the critical temperature is approached, as due to the 
breaking up of crystalline aggregates, seems inappro- 
priate in view of the fact that a precisely similar effect 
IS shown by vapours, where obviously the conception 
of crystalline aggregates is entirely out of place, Mr. 
Ramanathan’s paper on the scattering of light in 
benzene vapour at high temperatures, which is appear- 
ing in the Physical Review, clearly illustrates this. 
The effects observed both in liquids and vapours have 
been very simply explained without recourse to 
artificial hypotlieses in my papers in the Phil. Mag. 
for January and March, where quantitative data 
strongly supporting Einstein’s formulae are sot out. 

The fundamental error in Prof. King's reasoning 
seems to arise at the point where he suggests that a 
fluid consisting of comparatively stationary aniso- 
tropic molecules, with equally probaWe orientations 
in all directions, would scatter only polarteed light. 
This Is certainly not the case. It can easily be seen 
on resolving tibie effect due to an aelotropic molecule 
oriented arbitrarily that the component perpendicular 
to the light vector in the incident wave are affected 
with a sign which may be either positive or negative^ 
at . random, ^ a irrwp^ve of the position of the'" 
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molecule in space, and hence, in finding the total 
components in these directions, we have to add the 
intensities, not the amplitudes. A fluid consisting 
of anisotropic molecules oriented at random must 
therefore necessarily scatter unpolarised light in 
proportion to its density, and as remarked in my letter 
in Nature of March 31, p. 428, considerations similar to 
these which enter into the Lorent/. refraction formula 
introduce a further factor (m* 4-2)*/9, which increases 
the unpolarised scattering to be expected. The whole 
question will be found elaborately discussed in a paper 
by Mr. Ramanathan in the Proc. Indian Association 
for the Cultivation of Science, vol. viii,, Part 1 ., just 
published. 

I think I should make it clear that the suggestion 
made in my letter in Nature, March 31, and endorsed 
with some modifications by Sir William Bragg, re- 
garding the relations between the liquid and the 
crystalline stales, is very different from that put 
forward by Prof. King. In my opinion, neither the 
facts regarding the scattering of light nor the X-ray 
data reepure the assumption of the existence of crystal- 
line aggregates in lK[uids. All that the experimental 
facts suggest is that the molecules in a liquid influence 
the orientations of their nearest neighbours to a 
sensible extent, and that this results in the amount of 
unpolarised light scattered being somewhat smaller 
than on the hypothesis of random orientations of the 
molecules. 

C. V. Raman. 

210 Bowbazaar Street, Calcutta, 

June 15. 


The Doublet Separations of Balmer Lines. 

In his theory of the- structure of the lines 6f the 
Balmer Series based on the jirinciple of relativity, 
Sommerfeld shows that each of the members of the 
series should consist of a doublet and that each of 
the components of these doublets should possess a 
fine structure. The calculations show besides that 
the frequency difference for these doublets should be 
constant over the whole of the Balmer Series and 
should be equal to o‘36 cni'b For Ha the separation 
should perhaps be slightly less. As the theory 
applies equally well to the cloublcts of the corre- 
sponding series in the spectrum of positively charged 
helium, these were inve.stigated by Paschen and were 
found to have separations that lead to a value of 
0’3645-t 0-0045 for the frequency difference of the 
doublets of the Balmer Series. 

Since the publication of Paschen's work on heliuin 
a number of investigators, including the writer, have 
attempted from the measurements on the separations 
of Ha and H|8 and in some cases of Hy and H« to look 
for evidence that w-ould lead to a confirmation or rejec- 
tion of Sommerfeld ’s theory. Up to the present the 
results obtained could not be considered as satis- 
factory. There was a lack of agreement in the values 
obtained for the separations by different investigators, 
and on the whole the values obtained were less than 
that demanded by the theory. In the case of the 
observations made by myself and Mr. Lowe on the 
separations of and H«, values were obtained that 
seemed to point in the direction of a steady decrease 
in the frequeacy differences as one passed to the 
higher members of the .series. 

At my suggestion the matter was re-investigated 
recently by one of the research workers in the 
Physical Laboratory of the University of Toronto, Mx. 
G. NL Shnipi- experiments the tubes were of 

a special design and ^vere cooled with liquid air. 
ms method of operatihg these tubes, which wfil be 


described later in his own paper, enabled him t 
eliminate practically the whole of the secondar 
spectrum and thus permitted him to include in th 
measurements of the doublet separations that of H 
as well as those of Ha H/s Hy and H6. 

The results are the following : 



Line. 

Wave-length. 

Seporation of the 
Comi)Oiients. 

Probable 

Error, 


Op. 


Ha 

6562-79 A 

0-143 A 

0*33 rm-i 

0*02 cm"^ 


Hs 



0*36 „ 

o-oi „ 


Hy 

43 .fO- 4 b „ 

0*070 „ 

0*37 .. 

0*02 ,, 


H5 

4101-73 „ 

0 - 0 f)T ,, 

o* 3 t> M 

0*02 ,, 


H, 

3970-07 „ 

0-055 M 

0*35 M 

0-02 ,, 


It will be seen that as far as the doublet separations 
arc concerned, they afford a striking confirmation ol 
Sornmerfcld's theory. J. C. McLennan. 

The Athenaeum, 

July 2. 


“Guide to the Mollusca.” 

With reference to the review of the " Guide to the 
Mollusca ” in Nature of July 21, p. 03, may I be 
allowed to point out that onr rather cautious state- 
ment, “ A species of Helix has been said to tolerate 
a temperature of -I2«°C.,’' was based on Pictet’s 
paper “ i)e I’emploi methodique des basses tempera- 
tures en biologic ” {Arch. Sci. Pbys. et Nat. Gen6ve 
(3) XXX., 1893, pp. 293-314). The reviewer’s remark 
about the scientific nanies of the pearl mussel and 
the pearl oyster scarcely makes it clear that we are 
simply keeping to the names used by the late Mr. 
E. A. Smith in 1908, A 1 argartiana mar^aritifera for 
the mussel and JMargayiiifera margaHtifera for the 
oyster. I hope that the other errors he has dis- 
covered are not more serious than these. 

C. Tate Regan 
(Keeper of Zoology). 

British Museum (Natural History), 

Cromwell Road, S.W., 

July 23. 


Mr. Regan is quite right to direct attention to the 
fact, which 1 should have noted, that the confident 
statement in the text-book concerning the survival of 
a species of Helix submitted to a temperature of 
- 120® C. had been altered from “ has been known ’’ 
to “ has been said,” but I still think it would have 
been better to have omitted it altogether. Pictet in 
his paper does not say whether the degrees he cites 
were registered by any one of the more usual ther- 
mometers, or by a scqie of his own (the " C” is an 
addition in the text-book), and his paper altogether 
does not suggest that amount of accuracy which the 
subject demanded. The admission that a system of 
nomenclature nearly a quarter of a century old has 
been deliberately adhered to in a work suppos^y 
brought up-to-date, speaks for itself. Much process 
has been made in this section of systematic iowgy 
since 1908, and according to all the Rules the pearl 
oyster (Pinctada) has no rig^ht to the hame' Mar- 
garitifera, which belongs to the p^l muss^. There 
are other examples in the ” Q^ide ” di whaf: a 
malacologkt of to-day would pair misnamin’g. 

The Rsviewbil , 
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The Temperatures of the Stars. 

By Herbert Dingle. 


T he measurement of the temperature of a star is 
one of the most difficult problems of physical 
astronomy. The difficulties are of two general kinds. 

In the first place, the very phrase, “ the temperature 
of a star,” has no meaning : we may as well speak of 
the latitude of the land surface of the earth. There 
can be no doubt whatever that the temperature varies 
from one part of a star to another over an enormous 
range — probably thousands of times greater than the 
interval between the temperatures of liquid hydrogen 
and the electric furnace. Secondly, for experimental 
methods of measurement the only available data are 
wrapped up in an inconceivably small fraction of the 
total radiation of the star which reaches the earth alter 
the possible wear and tear of many years’ journey 
through interstellar space and our own atmosphere. 
From the character of that radiation we have to deduce 
the temperature of the star. From these two general 
sources difficulties of many kinds issue forth. 

Happily, the resources of modern physics make the 
problem anything but hopeless. The “ temperatures ” 
of a number of stars lla^’e been determined hy different 
methods, though exactly what the figures mean, and 
how much reliance can be placed on them, are perhaps 
still matters of doubt. With regard to the first source 
of difficulty, considerable helj) is received from the 
spectroscope. More than ninety-nme per cent, of 
recorded stellar spectra consist of absorption lines on 
a continuous background — conclusive evidence that a 
star consists of at least two distinc't parts. In the 
light of Kirchhoff’s principle, the continuous spectrum 
is attributed to the hotter, deeper-lying part, and the 
absorption lines to a surrounding cooler, but still 
luminous, atmosphere. Accordingly, temperatures 
measured from the characteristics of the absorption 
lines must apply to the atmosphere, and temperatures 
measured from the continuous spectrum rau.st apply 
to the interior. 

The next questions are evidently : Do the atmosphere ] 
and tlie interior, as thus defined, comprise the whole 
star, or are there regions outside the one and beneath 
the other ? In the former event, what parts of the 
atmosphere and the interior have the respective 
measured temperatures, and, in the latter event, what 
are the temperatures of the unconsidered regions ? 
For the answers to these questions we are indebted 
mainly to the nearest star — our sun. We know, from 
observations made possible by a total solar eclipse, that 
outside the sun’s atmosphere {i.e. the source of the 
absorption spectrum lines) there is the corona — 
evidently a permanent though ever-changing part of 
the Solar structure. We know also that the source 
of the sun’s continuous spectrum is effectively a layer 
of limited thickness near the surface, because the 
luminosity of the sun’s disc does not fall off appreciably 
outwards frOm the centre until the limb is nearly 
reached. There must, therefore, be a core inside what 
we have called the “interior,” about which, from 
direct observation, we know nothing. We may assume, 
-theh/tlbt,p;ad,ditioh ):o.the regions the. temperatures 
of which wi'nieasttre from the sj^ctrum of a star^ 
there ai^ other ypy extensive re^ons, the tempera- 
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tures of which it is at present quite impossible to' 
determine by any experimental means. 

The temperature throughout the atmosphere of a 
star may lie regarded as a constant quantity. To 
solar eclipses, again, we ow'c the knowledge that the 
sun’s atmosphere is very thin ('ompured with the depth 
of the whole globe.. It is true that there are indications 
tliat its physical condition varies at different levels, but 
these variations are refinements of analysis which w'e 
cannot hope to apply to the stars for a long time to 
come. If wc can determine a lemjieraturc from the 
absorption lines in the spectrum of a star, we are 
justified in supposing that we can stale definitely the 
temperature at a particular part of the star. The case 
is not so clear when we come to the continuous spectrum. 
We do not know at all definitely from what part of 
the star the continuous spectrum comes. We know 
that it must come from beneath the atmosphere, and 
it has just been pointed out that it represents the 
radiation of a surface layer, which we may call the 
“ pholo.sphcre,” but liuw thick that layer is, and 
what part of it has the temperature deduced from its 
spectrum, are questions that are still unanswered. 

The first set of difficulties, then, can lie partly over- 
come. Assuming that the sun is a type of its kind, we 
can divide a star into four distinct parts— a corona, 
an atmosphere, a photosphere, and a core. Of the 
temperatures of the first and last, we know, by direct 
experiment, nothing, 'fhe temperature of the second 
can possibly be measured definitely, and that of the 
third, vaguely. Supposing these measurements to be 
made, theory indicates, for certain stars, what must be 
the temperatures at different parts of the core. 

Turning now to the second set of difficulties — tliose 
connected with the actual measurement of the tempera- 
tures— we note that these may be subdivided into the 
difficulties of obtaining the requisite data, and those 
of interjireting the data when they are obtained. It 
is probably fair to .say that, in measuring atmospheric 
temperatures, the former preponderate, while the latter 
are most in evidence in the measurement of photo- 
spheric temperatures. It w'as Lockyer who first 
showed the influence of temperature on the line 
spectrum of a substance, and urged that the relative 
temperatures of stellar atmospheres could be deter- 
mined from a study of the lines by which particular 
substances were represented. More recent investiga- 
tions, originated by Saha, have confirmed Lockyer’s 
views, and have shown how the actual temperatures 
'can be calculated. But it appears that, while tempera- 
ture is probably the chief factor in determining the line 
spectrum, it is by no means the only one. Pressure, 
the absorption of photospheric radiation, the relative 
amounts of different substances in the atmosphere, the 
ionisation potentials of the elements— these at jea^t 
play a part, and must be determined befofe the tempera- 
tures can be found. Unfortunately, they are, in most 
instances, unknown, and their values have to be 
assumed, on more or less filausible grounds, Tbete 
is, therefore, a* conmderablc element of uncertainty 
in existing estimates of the temperatures of stellar 
atmospheres. 
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The temperatures of the photospheres are deduced 
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from the distribution of 
energy in the continuous 
spectra. Laboratory ex- 
periments on black-body 
radiation show that the 
spectrum of a perfect 
radiator at uniform tem- 
perature is characteristic of 
the teqjperature. Wien’s 
displacement law states 
that the wave-length of 
the radiation carrying the 
maximum amount of 
energy is inversely pro- 
portional to the absolute 
temperature of the source 
of radiation, and Planck’s 
radiation formula ex- 
presses, with great accur- 
acy, the distribution of 
energy throughout the 
spectrum. Assuming that 
the photosphere of a star 
bears the same relation to 
its continuous spectrum as 
does the equivalent of a 
black body in the labora- 
tory, the photospheric 
temperatures are found. 
Wilsing and Scheiner, of 
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IBWO. Algol (a Ptr«ei) I'otsdam, and Nordmann, 
of Paris, have used the 
method, and Sampson has 
12000. .A Vega ( a Lyras) recently shown that, by 

employing a photo-electric 
cell as an energy detector, 
lOioo. > a Andromeda the accuracy of the mea- 

tOOOOM surements may be greatly 

I increased. 

I Tlie measurements give 

I ^ indication of the region 

FVraci which has the 

I calculated temperature. 

H The results are spoken of as 

the “ effective ” tempera- 
tures, and are generally 
8910 . Sun assumed to characterise 

SOOOf " A stellar surfaces, im- 

4 TOO- -A fli Auriga mediately be- 

AndrftmiMf- Hcath the atmo- 

:rSSifiebliSm^®T 8 uri) spheres. Two 

Im' 

188= be made con- 

1 f 

'flio- ; « for a moment 

•oflL > # « « /W the validity of 

• the method of 

measurement, 

i'la 1.— Scale showing, In absolute ceottgradle they represent 
diegrees, the tentporatures attained in wrtain ininimum tcm- 
Mrrutrial processes compared with the effective ** ** 

temperarares of representative stars. ^ peiUtUTCS Only, 

' for U the stars 
ire not perfect radiatoiSi teiPperitri^ ipust_be 


.Sun 

J^aAurigs 


higher than the calculated ones. Second,—- it is a 
somewhat dangerous assumption that the resultant 
radiation from a globe of perhaps millions 
of miles in depth and varying in almost every 
physical quality from point to point, will give a 
sp^rum comparable with that of a thin solid surface 
at a uniform and probably very much lower tempera- 
ture. We know practically nothing as yet of the 
processes of production of continuous spectra. We 
have no means of distinguishing one such spectrum 
from another except by measuring the distribution 
of energy in it ; yet it is certain that there may be 
profound differences in the modes of origin. The 
continuous spectra of a cold fluorescent body, of an 
electric glow'-lamp, of hydrogen radiating also the 
Balmer .series — here at least are three spectra which 
probably have nothing in common except their appear- 
ance. The stellar nuclei of planetary nebulae, again, 
give spectra which suggest the operation of the classical 
laws of radiation rather than those of the quantum 
theory, unless the stars have temperatures so high that 
no one is prepared to accept them. 

It is noteworthy, however, that the atmospheric and 
photospheric temperatures, estimated by totally 
different, and at best approximate, methods, are of the 
same order of magnitude. Fig. i ^ shows, on a thermo- 
metric scale, the range of temperatures covered by 
present measurements. Temperatures have been 
measured at almost all points intermediate between 
the absolute zero and the temperature of ^ Persei. The 
cores of the stars, according to Eddington’s theoretical 
researches, reach temperatures far too high to appear 
on the scale. It is probable that there are bodies in 
the universe at all temperatures between absolute 
zero and 20 million degrees centigrade or higher. 

Whatever may be said of the absolute accuracy 
of stellar temperature measurements, it is scarcely 
questionable that they show the true order in which 
the temperatures are arranged. There is no doubt 
whatever that Vega is hotter than Aldebaran in corre- 
sponding regions. Consequently, if the order of stellar 
evolution can be established from other data, it becomes 
possible to determine the changes of temperature of a 
star throughout its life. Russell’s well-known theory 
of evolution takes the order of increasing density of a 
star to be its order of development : contraction is a 
continuous process from childhood to old age. This 
implies that a star passes twice through the same 
series of spectral types, and therefore through the same 
series of temperatures. Beginning as a huge, rarefied, 
cool mass of gas, it contracts and becomes hotter until 
a stage is reached when it is too dense to obey the laws 
of a perfect gas. The temperature then soon reaches 
a maximum and begins to fall-contraction, however, 
continuing, though at a slower pace — and the star 
retraces its path through the sequence of spectral 
types which it traversed on its upward journey. While 
the temperature is rising, the star is a “ giant,” and after ; 
it begins to fall the star becomes a “ dwarf.” The 
career of a typical star, with time as absdssa and„ 
temperature as ordinate, is pictured in Fig. 2 : wn- 
tinuOQs contractiem is indicated by the decreasing 
diameter of the oimles representing the star. v . ^ 

1 Th» dl8«nflM mutfntlpg ibis . 
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Th^ temperature readied at the maximum point 
depends oh the maiw of the star : the greater the mass, 
the higher the temp^ture and the longer the stellar 
life* Fig, 3 illustrate the careers of the sun and of 
stars the masse of which have nearly the extreme values 
found in Nature. Probably a star having a mass less 
than one-tenth of that of the 
sun would not become hot 
enough to be seen, while Edding- 
ton has shown that stars much 
more than ten times as massive 
as the sun would be unstable. 

Only the most massive stars 
can reach the B and Oe 5 stages 
of the Harvard spectral se- 
quence. The lighter stars, like 
the sun, turn back at the A 
condition, or even at a still 
lower stage. 

Temperature appeared at first, in this great stellar 
drama, to play a dependent role. The star developed 
heat by contraction, and radiated heat into space. 
So long as the amount of heat developed exceeded the 
amount radiated, the tempera- 
ture would rise, and when, 
through retardation of contrac- 
tion and increase of radiation, 
the conditions were reversed, 
the temperature would fall. 

This view is satisfactory in 
every respect but one—it indi- 
cates a length of stellar life far 
shorter than geolijgip^ and 
other evidence makes iV'f^s- 
sible ta admit. In order' t^ccount for the amount 
of heat which a star radiates during its immeasurably 
lonn life, it is necessary to suppose that the heat 
genierated by contraction is supplemented by an 


enormous supply of energy from some other source. 
Nothing is certainly known of the nature of this supply. 
Possibly, as Eddington proposes, it is to be found m 
the formation of heavier elements from hydrogen. 
But, wherever the energy comes from, it is difficult to 
avoid the hypothesis that it can be released only at 



■ 2-*-lIwgrarainaiic reprc'icnt.'itioii of the theoretical development of a massive star from an original 
nebula to a finnl cold, dense body. The dotted curve is to be regarded as identical with the highCRt , 
curve 111 h ig. 3. 

the extremely high temperatures attained near the 
centres of stars. Contraction raises the temperature 
of a star up to a certain point, and then temperature 
takes charge and sets free energy from the unknown 



l" IG. 3.— Curves illustrating the course of evolution of stars of differing mass, Hhowing that, the more massive 
the sur, the longer is its life and the greater is tlie range of temperature through which it passes. 

source at a rate almost equal to the rate of radiation, 
so that the star is in a condition of approximate 
equilibrium. It is a problem for the future to determine 
the origin of the almost inexhaustible supply. 


Man and Scottish Animal Life.^ 

By Dr. James Ritchie. 


I N the opportunity it affords for the study of the 
part man plays in the evolution of a fauna, the 
animal life of Scotland stands alone. This is largely due 
to a series of geological accidents : the Glacial Period, 
which made a clean sweep of former faunas ; the post- 
glacial continental land bridge, which allowed immigra- 
tion from the mainland of Europe, and the subsequent 
breaking of the continental connexion. Thus there 
was isolated on the iahula rasa of Scotland a fair 
sample of the post-glacial European fauna, which 
henceforth was removed from the possibility of sub- 
sequent migrations such as complicate the history of 
continental faunas, and the later evolution of which 
ftiust in general be due either to the influence of 
physical and organic changes limited in time and space, 
or to the interference of man. 

The influence of man was itself strictly limited in 
time, for the, earliest human settlements so far recognised 
in Scotland date back only to Azilian times. It was 
also unequal in its incidence, gmning in intensity with 
during % l4^thSc,B.tpnze, 
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and early Iron Ages only some four of the larger mem- 
bers of the original fauna disappeared— the giant fallow 
deer, the lynx, the lemming, and the rat vole—and it 
is doubtful whether the disappearance of any of the$e 
was due to man’s presence. We may say, therefore, 
that when the Roman legions followed Agricola north- 
wards through the marshes of Scotland in the early 
years of our era, they found a fauna which, except for 
the presence of primitive domesticated animals, differed 
little in kind from that which greeted man on his first 
arrival in Scotland some 8000 years before. But the 
following centuries saw more rapid changes, which so 
incre^ed that by the sixteenth century many new 
and important elements had been added, while most 
of the larger members of the old fauna had been swept 
away, with the extermination of such the reindeer, 
the elk and the wild boar, the brown bear and the 
beaver, the great bustard, the crane and the bittern. 
Nowadays the content and assortment of the fauna, 
the relative numbers of its members and their is- 
ridbution, show Uttle^ resemblance to the conditions of 
thft orighial post-glacial immigrants, 

;The degree of.man*s interference may be compared 
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dth the influence of the ordinary forces of Nature 
vhich are constantly modifying the animal life of a 
;ountr}\ There is a Constant ebb and flow within a 
auna, a swing of numi)ers due largely to seasonal 
:hanges and fluctuating about a mean — the “ balance 
)f life ” ; and where man’s interference is temporary 
n its incidence it falls into this category. But there 
s, besides, a definite faunal evolution, a faunal drift ; 
ind where man’s influence is persistent in one direction 
t must be reckoned as sharing with the great secular 
orces of Nature in propelling a fauna upon a path 
dong which there is no return. 

The nature of man’s interference, directly or indirectly 
jxercised upon the animal life of vScotland, is of great 
:omplcxity, but it may be ( onvcnienlly grouped 
iccording to results. In some ways man has reduced 
.he numbers of animals, in some ways he has increased 
;heir numbers, and in some ways he has modified their 
labits and even Lheir structures. Reduction of the 
fauna, which, commencing with a mere cutting off of 
the numbers of a species, may proceed to a marked 
limitation in the range of distribution and finally to 
extinction, has been brought about directly by deliberate 
destruction, as in t he cases of the polecut and the urns, 
md indirectly by cultivation, which has destroyed 
feeding grounds and breeding haunts, driving away 
5 uch as the great bustard and the bittern, as well as 
by destruction of the forest, wdth which disappeared the 
mpercaillie and the red squirrel, both since reintroduced. 
Increase in the (|uantity of the fauna is largely due to 
m intensive cultivation which has jirovided bounteous 
food-supplies for such as rabbits and sparrows, and to 
deliberate protection of other creatures for food, sport, 
Dr amenity. The quality of the fauna has been 
increased by the addition of new' elements from other 


lands, either introduced deliberately, like pheasants 
and the common rabbit, or carried hither by mischance 
of international commerce, like tHe black and brown 
rats and many an insect pest. Habits have been 
changed : the one-time cliff-dwelling swallow has been 
converted into an inhabitant of houses ; and structures 
have been changed in converting wild into domesticated 
animals, and by the alteration of habitats, whereby 
the red deer has lost many points from its antlers 
and several cubits from its stature. 

It must not be imagined, however, that a simple 
enumeration of first effects exhausts the tale of man’s 
interference. The stor>' of the effect produced, by 
protecting a few black-headed gulls, upon the vegetation 
of a heather moor and its fauna (which 1 have described 
elsewhere) illustrates how the slightest interference with 
wild life may produce complicated and far-reaching 
results, and that in a remarkably short space of time. 

A final comparison of the modern fauna of Scotland 
wfith that found by Azilian man on his arrival on 
these shores, shows that the modern fauna is much 
more rich in numbers than tlie old fauna, and that 
in addition, in spite of the extermination of many 
forms, it is also more varied in species. The consistent 
tendency throughout the period of man’s presence has 
been lor the larger animals, which formed the most 
impressive contingent of the w'ild life, gradually to be 
rooted out ; while the additions consist largely of 
lesser creatures, many of which liave gained entry only 
because their minuteness has enabled them to escape 
detection. The great change therefore has been a 
notable diminution in the standard of size of the wild 
fauna, and this tendency is still strongly marked in 
the evolution of the Scottish fauna at the present 
day. 


Obit 

Mr. S. s' Hough, F.R.S. I 

M r, SYDNEY SAMUEL HOUGH, H.M. Astro- I 
nomer at the Royal Observatory, Cape of Good 
Hope, died on Sunday, July 8, at Gerrard’s Cross. He 
had visited Europe last summer and had attended the 
meeting of the International Astronomical Union at 
Rome, but after his return to South Africa he was in 
poor health and ultimately cancer was diagnosed. He 
came back to England under the care of a nurse in 
the spring of this year and succumbed to the disease 
after a painful illness. 

Mr. Hough was bom at Stoke Newington on June ii, 
1870. After distinguishing himself at Christ’s Hospital 
School, he proceeded to St. John’s College, Cambridge, 
as a foundation scholar. At Cambridge he had a 
brilliant career and graduated as third wrangler in 
1892. He was awarded the first Smith’s prize in 1894, 
and soon after was elected to an Isaac Newton student- 
ship and to a fellowship at his college. 

After taking his degree, Mr. Hough devoted himself 
to research work in astronomy and geophysics. It 
had recently been found by Kiistner and Chandler 
that th^ free period of the variation of latitude differed 
froito that predicted by Euler, and the investigation 
of tjhis subject was undertaken by Mr. Houghs He ^ 
passed on under the ^idance of Sir George Darwin ' 
ho an investifiration of the tides on dvnamical nrih* 


uary. 

ciples, and succeeded in deriving a more complete 
solution of the tidal problem than had been previously 
obtained, and indeed in making the most important 
contribution to this theory since Laplace. In his 
work he introduced the mutual gravitation of the 
water, and he determined the periods of free oscilla- 
tion of the ocean. At this time he also did some work 
on periodic orbits. 

When Mr. Finlay, chief assistant at the Cape Observa- 
tor}q retired in 1898, Sir David Gill, who was then 
H.M. Astronomer, pointed out to the Admiralty the 
importance of selecting as his successor a man with 
the highest scientific qualifications who might be 
expected ultimately to become director of the observa- 
tory. In accordance with this plan Mr, Hough was 
selected for the post and he proceeded at once to 
take up his duties. He became H.M. Astronomer in 
1907. 

Mr. Hough threw himself into the work of the 
observatory and made valuable pntributions to 
astronomy in organising and discussing observations^ 
particularly those relating to the exact positions. 
the stars. This work is of a'kt^^hiich does fiat 
attract inuch public notice, but igpW«flu1^Y^funda£ 
mental, ta astwwifimy*" Soon ^ 

Cape he W entraisted with thFtfi(B*jfatson dfa tn- 
animlation of close circusuodar stars, made with the 



August 4, 1923] 


NATURE 


171 


heliometer. These observations were" carefully dis- 
cussed for systematic errors and combined with 
meridian and photographic observations so as to give 
accurate positions of all the brighter stars in this 
region. The subject of the accurate positions of 
southern circumpolar stars engaged Mr. Hough’s 
attention to the end, and four parts of Vol. XL of the 
Cape Annals deal with these stars. 

Mr. Hough’s chief work was done with the new 
Cape Reversible Transit-Circle. This instrument is 
probably the best of its kind in existence and was 
designed by Gill with a view of the elimination of all 
conceivable sources of error. The principal parts of 
the instrument arrived at the Cape in 1901, but a 
considerable time naturally elapsed before it was 
ready for use with its collimators and underground 
azimuth marks in position. In 1903 and 1904 Mr. 
Hough spent a large part of his time in the determina- 
tion of the constants of the instrument, in particular 
the error of every one of the 5' divisions of the fixed 
circle was determined. The new transit circle was 
brought into regular use in 1905. Under Mr. Hough’s 
direction two catalogues of fundamental .stars based 
on observations for the years 1905-11 and 1912-16, 
containing respectively 1293 and 1846 stars, have been 
published. Each star has been observed at least 
sixteen times, four times in each of the four positions 
of the instrument, and the resulting star places must 
be among the most accurate we have. 

Under Mr. Hough’s direction, rapid progre.ss has 
been made in the completion of the Cape Astrographic 
Catalogue, Declination 40° to 52° South. Five volumes 
of measures have now been issued, and this year a 
magnificent volume giving the spherical co-ordinates 
of all stars down to and including the 9th magnitude 
of the C.P.D. scale. There are in all 20,843 stars in 
this catalogue, and the places have been deduced from 
all the material available both from the meridian 
observations and the photographic plates. The over- 
lapping parts of the plates have been carefully com- 
pared and the plate constants adjusted so as to give 
the best agreement possible. This volume has entailed 
a large amount of work and must prove of the greatest 
value in the future. 

It is impossible to enter here at length into the 
different phases of Mr. Hough’s work. The meridian 
observations of the inner planets and the heliometer 
observations of the outer planets have been carefully 
collected and discussed. In conjunction with Mr. 
Halm he discussed the motions of the Bradley 
stars, and he has derived an accurate value of the 
solar parallax from the radial velocities of stars as 
observed at different seasons of the year. Besides 
giving observations of the greatest accuracy the Cape 
publications contain valuable discussions for the 
derivation of the fundamental constants of astronomy. 

Mr. Hough’s contributions to astronomy were 
recognised in various ways. In 1902 he was elected 
FJI.S. He was president of the South African Philo- 
sophical Society in 1907, and on the reconstruction 
of that society ds the Royal Society of ^outh Africa, 
he yas dected its first president. L^^year he was 
etecied'.'Btitish vice-presii^t of th^; iS^tcrh^^ona! 
Astronomies Union;, His death at the of Jftyr 
three is deeply felt by astronomers Hutou^out the 
world. J. J. 

KO. 2So5» VOL. 112] 


Sir Henry H. Howorth, K.C.I.E., F.R.S. 

By the death of Sir Henry Hoyle Howorth on 
July 15, at the age of eighty-one, scientific circles 
lose a characteristic figure belonging to a generation 
which lias almost passed away, while his many friends 
mourn the loss ol one for wdiose qualities all had an 
intense resperl and admiration. A man of strong 
individual character, he liad foibles which he himself 
was not the last to regard vith some humour. His 
most remarkaV)]e chifrart eristic, liowever, was his wide 
intellectual range and llie vast, and sometimes sur- 
prising, extent of his knowledge. A constant attendant 
at the meeting.s of many scientifa' societies, there were 
few subjects on w'hicli he was not prepared at a moment’s 
notice to make a real ('ontnbution to discussion. 

Born in Lisbon on July 1, 1842, Howorth was 
educated at Rossall Sehool and called to the Bar by' 
the Inner Temple in 1867. He soon, however, turned 
his attention to politics and historical and archaeo- 
logical studies, which iiccame his main interests in 
life. Of the large number of seaaitific and historical 
works on a variety of topics whiih he published, the 
first were two papers dealing with the races of Northern 
Russia and the extinction of the mammoth respectively, 
which were presented to the British Association in 
1868 and 1869. They were followed by a number of 
jxqxTs published in rapid succession in the journals 
of scientific societies suc li as the Royal Anthropo- 
logical Institute, tlie Royal Historical Society, the 
Royal Asiatic Society, and the like. They dealt, 
among other subjects, with the ethnology and history 
of the peoples of (cnlral Asia and Eastern and Central 
Europe and with geological topics connected with the 
polar areas, and may be regarded as preliminary studies 
for the w'orks with w'hich his name will mainly be 
associated in the future. Of these, one, his “ History 
of the Mongols,” of w'hich tlie first volume, dealing 
with the Kalmucks and Eastern Mongols, was pub- 
lished in 1876, the second, dealing with the Tartars, 
in 1880, and the third, on the Mongols of Persia, in 
i888, brought him recognition in the form of the 
K.C.I.E. in 1892 and election to the fellowship of the 
Royal Society in the following year. He also pub- 
lished a “ History of Chengis Khan and his Ancestors ” 
in the Indian Antiquary. He had begun to rewrite 
his “ Histor}^ of the Mongols ” ; but the revision was 
incomplete when he died. 

For the ordinary individual these detailed studies 
of Asiatic history and ethnology might well have 
sufficed ; but they were not adequate to satisfy the 
needs of an intellectual energy so indefatigable as that 
ol Howorth. He took up the study of glacial problems 
with equal zeal, and, be it said, with his uspal love of 
controversy. “ The Mammoth and the Flood ” ap- 
peared in 1887, and “The Glacial Nightmare” m 
1893, both being parts of a vigorous attack on Lyell’s 
glacial theory, based upon paleontological, geological, 
and archaeological evidence and sugg|stiiig that the 
deposition of drift and boulders was due to wave, 
rather than glacial, action. He followed this up with 
“ Ice or Water ? ” which appeared in 1905. At the 
time of his death he engaged on^ the revision of 
. “The,Mammoth and this Flood.^’ 

Sir Henry was also keenly interested in the history 
of the Church, and w^ the author of a valuable pd 
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luthoritative study of St. Gregory the Great, which { 
«fas followed by “ Augustine the Missionary.” He also i 
(vrote “ The Golden Days of the Eiarly English Church,” : 
jublished in 1916, and edited a ” History of the Vicars 
)f Rochdale ” for the Chetham Society. ^ 

It is surprising that, amid all this literary and scientific 
ictivity, Sir Henry should have been able to devote 
>0 much time to politics and public affairs, on which 
le was a frequent and voluminous writer in the corre- 
spondence columns of the Press. He was elected 
nember of Parliament for South Salford in 1886, 
[892, and 1895. In 1902 he did not seek re-election. 
Mthough he sat as a Unionist, he adopted an inde- 
pendent attitude, giving a free rein to powers of 
criticism and controversy which lost nothing by his 
command of language. 

In addition to tlie honours already mentioned, Sir 
Henry Howorth was an honorary D.C.L. of Durham Uni- 
versity, a trustee and honorary librarian of Chetham Col- 
lege, and, from 1899, a trustee of the British Museum. He 
had been president of the Royal Archaeological Institute 
and the Viking Society, and was a vice-president of the 
Royal Asiatic and of the Royal Numismatic Societies. 

1)R. Louis Bell. 

Dr. Louis Bell died at his home at West Newton, 
Mass., on June 14. He was born in Chester, New Hamp- 
shire, in 1864, and twenty years afterwards graduated 
at Dartmouth College. He then specialised m physics 
and applied engineering, receiving the Ph.D. degree 
from Johns Hopkins University in 1888. In the same 
year he was elected professor of physics at Purdue 
University, Lafayette, Ind. He edited the Electrical 
World from 1890 to 1892, and was then appointed Chief 
Engineer of the power transmission department of the 
General Electric C'ompany. In this capacity he installed 
at Redlands, California, the first three phase transmis- 
sion plant which was used for general service. From 
1895 to 1905 he lectured on power transmission to the 
Massachusetts Institute of Technology, while for twenty- 
seven years he was a consulting engineer in Boston. 

Dr, Bell did excellent pioneering work on illuminating 
engineering and on power transmission. His “ Electric 
Power Transmission,” published in 1897, was for several 
years the standard textbook on the subject. For many 
years also his “ Art of Illumination,” published in 1902, 
was the standard work on illuminating engineering. 
He contributed articles on “ Electrical Power Trans- 
mission ” and on “ Electric Motors ” to the loth and 
nth editions of the ” Encyclopaedia Britannica,” and 
published many technical articles chiefly on alternating 
currents, electric traction, illumination, physiological 
optics and mdio-telephony. He was a manager of the 
American Institute of Electrical Engineers from 1891 
to 1894 and was a past M^ident of the American 
Illuminating Engineering SlPy . His work on photo- 
metry for the International Electrical Commission was 
much appreciated by engineers all over the world. 

, The former Director-General of the German Con- 
tinental Gas Co., Dr. W. v. Oechelhaeuser, died on 
May 31, at Dessau (Anhalt)* He was bom on January 5, 
1850, at-Frankfort-on-Main. He studied en^inoering 
science at the Technical High School in Berlm/fiaade : 
rather ^extensive journeys in foreign countries and ; 
enti^r^ in 1887 into the servitjesjof the German 


Continent^ Gas Co. at Dessau, of which firm he was 
Director-General during the years 1890-1912. His 
technical achievements, based upon sound scientific 
knowledge, have been acknowledged by the bestowal 
of the honorary degrees of Dr.Ing. and Dr.PhiL 
Dr. von Oechelhaeuser contributed largely to the 
development of the gas industry; for example, he 
substituted for the old type of horizontal gas retorts, 
with their great amount of hand work, the vertical 
retorts, in which the coal glides down by its own 
weight and at the same time is gasified. On the 
other hand, he constructed the first engine on the 
Oechelhaeuser system, by which it became possible 
to use the gas from a blast furnace directly for power 
production. In addition to this, he was successful in 
raising the social standing of the engineer in Germany, 
in his capacity of president, during many years, of 
the Society of Gas and Water Engineers and of the 
Society of German Engineers. 

Prof. Hermann Scholl, professor of teclmical physics 
of the University of Leipzig, died on June 27, aged 
fifty-one. His premature death will be much regretted. 
He was bom on January 14, 1872, in Eupen, Wienish 
Prussia, and studied at the Technical High School, Aix- 
la-Chapelle, and at the University of Giessen, where he 
became assistant to Prof. Otto Wiener, with whom he 
moved to Leipzig in the year ^899. In 1910 he;was 
made professor of technical ph^Ucs, and he organised 
the practical courses of this $tul3ly at the university. 
His investigations were concerned mainly with the 
relation between light and electricity ; for example, he 
was of opinion that electric action of the light plays an 
important part in the first-known photographic process, 
the daguerreotype process. Much important work was 
done by Scholl in his capacity as an expert of the 
Rcichsgcricht in patent cases. In numerous decisions 
concerning the validity of patents connected with 
electricity and mechanics, the senate of the supreme 
German court of justice followed Scholl’s opinion. In 
consequence of his far-reaching scientific knowledge 
and thorough understanding of technical questions, 
Scholl exerted great influence upon the development 
of industry. Industrial circles, as well as his colleagues 
and pupils, will be much afflicted by the loss of this 
distinguished man. 

We regret to announce the following deaths : 

Dr. E. Beckmann, on July 12, aged seventy. An 
appreciative note on his life and work appeared in our 
issue of July 21, p. 109, when the occasion of his 
seventieth birthday celebrated on July 4 was recorded. 

Prof. L. Hiltner, president of the Bavarian 
Botanical Institute, on June 6. 

Prof. E. W. D. Holway, of the University of 
Minnesota, known for his work on the rust-fungi, 
on March 31, aged seventy. , 

Prof. F. Krafft, professor of chemistry at Heidelberg, 
aged seventy-one. 

Dr. Josef Nevinny, professor of pharmacology and 
pharmacognosy at the University of Innsbruck, aged 
sevenly. 

Prof. J. R Langlois, of the Conservatoire uational 
des et^etiers, and editor since 1910 of ^ 
dn 
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Current Topics end ETonts. ' 


The problems of physics are manifold, and tend to 
increase in number and in difficulty. Fifty years ago 
thWe was a general feeling that we had only to 
proceed steadily in the application of familiar 
dynamical principles to explain all the phenomena of 
inanimate nature. Some men of science would have 
included in such an explanation the facts of animate 
nature as well. .How different is the position to-day ! 
Sir Oliver Lodge, in the illuminating address which 
appears as a supplement to this issue, expounds the 
difficulties and perplexities which now face the 
natural philosopher, summing them up in the two 
words, “ ether " and “ electrons." The relativist 
may. for his own special purposes, ignore the ether, 
but Sir Oliver claims that as we find ourselves im- 
bedded in ether and matter, it is necessaiy^ to take 
stock of our position and consider how much it is 
possible to ascertain as to etherial properties. The 
outstanding problems of our time, that of radiation on 
one hand and of atomic structure on the other, have 
beeji at least partially solved by the electro-magnetic 
theory of Clerk Maxwell and the electron theory which 
owes so much to his successors at the Cavendish 
Laboratory. But the still greater problem of relating 
those theories satisfactorily to one another and to 
the dis(iuieting results embodied in the modern 
theories of quanta and relativity still awaits the 
revealing power of the master mind. The acceleration 
of an electron generates waves Tn photo-electricity 
we find that radiation can fling out an electron with 
a surprising amount of energy. There is thus a 
lemarkable reciprocal relation between light and 
electrons. With characteristic boldness Sir Oliver 
Lodge tackles the relations between radiation and 
matter and suggests — in tlie form of a question, it is 
true — that the actual generation of an electron by 
means of light is not an altogether impossible idea. 
The suggestion is perhaps not entirely new, but it has 
never been stated with such clearness and force, and 
deserves the serious consideration of scientific thinkers. 


The contagio.sity, the eruption, and the high degree 
of immunity point to a special class of diseases differ- 
ing altogether from the bacterial infective processes. 
Hektoen {1923) has recently published an interesting 
historical research detailing the various attempts 
which have been made to transfer scarlet fever 
intentionally to man, and he considers it very doubtful 
whether this has ^er taken place. This is remark- 
able when one considers the ease with ivhich the 
disease is transmitted under natural conditions. 

The liothamsted Experimental Station is one of 
the Institutions to which the Empire Cotton Growing 
Corporation has made a grant of 1000/. for five years, 
for the development of research work likely to be of 
importance in relation to problems connected with 
cotton-grow'ing. It is evidence of the enlightened 
outlook of the Corporation to research that the grant 
is free from anv restrictions likely to hamper the 
progress of the work. The money will be employed 
in increasing the staff and equipment of the Soil 
Physics Department, in order that more rapid progress 
may be made in the study of the fundamental 
physical properties of soil. Special attention will be 
devoted to the water relationships, in view of their 
importance in districts where cotton is grown. The 
elucidation of these principles is necessary before 
trustwortliy advice can be given to the growers, 
and, conversely, the practical problems that the local 
experts are expected to solve often present points 
that can only be answered after investigations in a 
research laboratory under controlled conditions. 
The function of the Soil Idiysics Department at 
Rothamsled wall be to undertake these investigations 
as part of its study of the fundamental properties 
of soil. The De])artment will act as the headquarters 
of those men on study-leave who wish to discuss 
.soil problems arising in the course of their work, and 
they wdll be provided with facilities for experimental 
investigations. 


It is a remarkable fact that, despite the immense 
advances in our knowledge of bacteria as the causative 
factors of infective disease, the viruses of the eminently 
contagious cxanthcmatic diseases have not been 
unmasked. The causes of measles, scarlet fever, 
small-pox, chicken-pox, and typhus have not been 
found with certainty. Naturally, a great many 
researches have been carried out to discover these 
unknown causes, and in the earlier days of bacterio- 
logy many micro-organisms were incriminated which 
are now known to be accidental contaminations or 
are accessory to the main cause. The history of 
investigation on scarlet fever illustrates this admir- 
ably. Cocci of diverse kinds, bacilli, and even 
protozoa, have been alleged to cause the disease. 
The most recent report comes from Italy, where it is 
alleged that di Cristina of Palermo and Carolia of 
Rome have discovered the germ of scarlet fever in 
the form of an ovoid diplococcus. From what we 
know of bacteria in disease, it is improbable that 
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The Polish Physical Society was founded in April 
1920, with five branch sections in Warsaw, Cracow, 
Lw6w, Wilno, and PoznaA respectively. Prof. 
Ladislas Natanson, of the Jagclltnuan University of 
Cracow, was the first president of the Society for* 
the period 1920-23, and in the general assembly held 
in Warsaw m April last Prof. St. PieAkowski was 
elected president and Prof. Natanson vice-president- 
The first part of the Society’s Transactions, referring 
to the period 1920-21, has been recently issued. It 
is an interesting volume containing a number of 
important contributions. There is an obituary 
notice of Prof. Tad. Godlewski; Prof. Natanson's 
presidential address ; and a number qf paper.s : on 
the diffusion and scattering of light, especially in 
water, by Prof. Cz. Bialobrzeski ; on discharge in 
electrodeless tubes, by Prof. J. Wierusz-Kowalski ; 
on the spectra of iodine vapour, by Mr. Landau- 
Ziemccki ; on the magnetic anomalies in Poland, by 
Prof. St. Kalinowski ; on the electrometric study of 
radioactive fihetuations, by Messrs. Wertenstein and 
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Mu 82 kat ; on the equilibrium of a radiating gaseous 
aphere, by Mr. W. Pogorzelshi. "hie original text is 
in Polish ; there is, however, a French translation or 
rdsum^ of every item. The Society has about 120 
members, and its address is 69 Hoza Street, Warsaw, 
Poland. By strenuous and careful work, the Society 
should do much to promote the progress of physical 
science in Poland . 

On September 17-30, the Anjerican Association 
for the Advancement of Science will meet at IvOs 
Angeles with the Pacific and South-western Divisions, 
and a number of other societies are also gathering 
at the same place. The path of totality of the total 
eclipse of the sun on September 10 passes close by 
Los Angeles, so many distinguished astronomers who 
have journeyed to the neighbourhood for observ- 
ing the eclipse are expected at the meeting. Ac- 
cording to Science, Section D (Astronomy) is to hold 
joint meetings with the American Astronomical 
Society and the Astronomical Society of the Pacific 
at the University of Southern California, at the 
Mount Wilson Observatory and at the California 
Institute of Technology^. A symposium on " Eclipses 
and Relativity," at which Dr. W, W. Campbell, 
president of the I^niversity of California, Dr. C. E. 
St. John, of Mount Wilson Observatory, and Dr. 
S. A. Mitchell, of the University of Virginia, are to 
deliver addresses, has been arranged for the opening 
day of the meeting. 

" iEoLUS,” on whose letters in the Wimbledon 
Borough News we commented in our issue of June 30, 
p. 889, has addressed to us a further letter in which 
he renews his protest against the by-pass road planned 
alongside Beverley Brook, and bespeaks our sympathy 
for the human users of Wimbledon Common no less 
than for the other animals. Unless the whole of the 
Fitzgeorge estate is bought for the public (a somewhat 
hopeless hypothesis), there will be roads of some kind, 
and we are not aware of any scheme better than that 
which was reached by representatives of the varied 
interests concerned. It has. we understand, been 
proposed that a belt of trees shall be planted to screen 
the road, a practicable measure which has our full 
support. No excessive stream of motor cars is 
anticipated, and indeed our own experience of 
,, Wimbledon Common is that small boys and the 
scatterers of paper are more destructive of its natural 
peace and beauty than is any of the high-road traffic. 

It is curious how often scientific announcements 
made in British journals are overlooked by the 
general Press at home, but appeiy: later as messages 
" From our own CorrespondOTt " abroad. An 
example of this is a message from the New York 
correspondent of the Times, published in the issue of 
July 30, upofcx the discovery, by Prof. J. B. Collip, of 
an insulin-like plant hormone to which he gave the 
name " Glucokinin.” The discovery was described 
by Prof. Collip in Nature of April 28, p. 571. It 
seemed scarcely worth while, therefore, to cable from 
New York that it " wm announced' here yesterday by 
Proi J- Jt^Wiltman, of University ^ Aifiesoti, 
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^ Prof. CoUip’s own lettjer of three linonth# ; ago 
provided much fuller information. 

Mr. Aeec OriiLviE has been elected chairman of 
the Royal Aeronautical Society for the year 1923- 
1924, in succession to Prof. L. Bairstow. 

The Secretary of State for the Colonies has 
appointed Lieut. J. R. Stenhouse to be master of 
the research ship Discovery, whic 4 , as announced 
in Nature of April 21, p. 540, is to proceed to the 
neighbourhood of South Georgia and the Soui^ 
Shetlands in order to obtain scientific evidence 
bearing on the whaling problem. 

With reference to a note in Nature (July 7, p. 19) 
on the work in archaeology of the late Prince of 
Monaco, Mr. F. Fawcett writes that while the excava- 
tion of the caves and the collection of the relics are 
due to the Prince, the building in which they are 
stored was constructed through the liberality of the 
late Sir Thomas Hanbury of La Mortola. 

The Department of Scientific and Industrial 
Research requires a research engineer to take charge 
of the Building Research Board's Experimental 
Station, East Acton. Candidates should be honours 
graduates in civil engineering, or possess equivalent 
qualifications, and if possible have had experience 
in research in building materials and construction. 
Applications, with testimonials, etc., must be made 
in "writing by, at latest, August 20, to the Secretary, 
Department of Scientific and Industrial Research, 
16 Old Queen vStreet, S.W.i. 

ArPi.TCATioNS are iflVited for the \"arrow scholar- 
ships in connexion with the Institution of Civil 
Engineers. The scholarships vary in value from 50/, 
to roof, per annum and are open to British subjects 
who, desiring to become engineers, lack sufficient 
means to enable them to pursue their practical or 
scientific training. The regulations concerning the’ 
scholarships are obtainable from the Secretary of 
the Institution of Civil Engineers, Great George 
Street, Westmins 1 ;cr, S.W.i. The latest date for 
the receipt of applications is September 30. 

The following awards have been made by the 
Royal College of Physicians : The Baly gold medal, 
given every alternate year to the person who shall be 
deemed to have most distinguished himself in the 
science of physiology during the two years immediately 
preceding the award, to Mr. J. Barcroft ; the Bisset- 
Hawkins medal, bestowed triennially on some duly 
qualified practitioner, who is a British subject, and 
who has, during the preceding ten ^ years, done sudi 
work in advancing sanitary science or in promoting 
. public health as, in the opinion of the College, deservi® 
special recognition, to Dr. T. M. Legge, The Harveian . 
Oration on St. Imke’s Day will be delivered by Prof. 
E. H. ^ing. 

In wth the of member thei^^ 

Society of Glass Jjwnw, dhikig 

j^irst week of July' *two jnaeefii^ with 
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manufactui^ wem held on Monday, July 2. In the 
morning tw visiting party was received by t^ 
Chambre Syadicale des ^faltres Verreries, and was 
weloompd by its pr«fsident, M. L. HoudaUIe, who 
described to the visitors how the French glass manu- 
facturers are all united in one body— the Chambre 
Syndicale — which is divided into six sections repre- 
senting various branches of the industry. The work 
of these sections is organised in such a way as to 
prevent' ruinous competition between members, and 
at the same time encourages individual research and 
development. In the afternoon a joint meeting was 
held with the Soci^t 4 des Ing^nieurs Civils, in the 
course of which the following papers were presented : 

" La M^thode Scientifique dans I’lndustrie," by 
Prof. H. Lc Chatelier ; " Les Verres, Opaques et 
Color^s, et les Glacures C^ramiques dc M6me Kspdce," 
by Dr. A. Granger ; “ La Dilatation des Verres et 
Cristaux,” by M. Lafon ; “ Specifications for Glass 
Products," by Prof. W. E. S, Turner ; " Improve- 
ments in the Design of Recuperative Glass Pot 
Furnaces," by Mr. T. Teisen ; and " The Physical 
Properties of Boric Oxide Glasses," by Mr. S. English 
and Prof. W. E. S. Turner. During the week, visits 
were paid to glass works at St. Denis, Rheims, 
Chantereine, St. Gobain, Chauny, and Cirey. A visit 
was also paid to the sand (quarries at Nemours and 
to the forest and castle of Fontainebleau. Altogether, 
some thirty British members of the Society and their 
friends took part in the visit. Encouraged by the 
success of this and the visit in 1920 to America, it 
is proposed to arrange other tours as opportunity 
arises. 

A MEMORANDUM regarding the probable amount of 
monsoon rainfall in 1923 was submitted, in the early 
part of June, to the Government of India by Mr. 

J. H. Field, officiating Director-General of Observa- 
tories. For the purpose of a forecast of the monsoon, 
India is divided into five sections, and the several 
conditions which are favourable for the various 
sections are given — the conditions ranging over a 
large part of tlie globe, and at different seasons of 
the year. It is noted that a marked feature of the 
weather in May was the comparative absence of 
temporary advances of the monsoon in the Arabian 
Sea, wkere the monsoon proper was behind time. 
Details are given of the influencing conditions in 
different parts of the globe, and from these it is 
concluded that there would be some delay in the 
establishment of normal monsoon conditions within 
the Indian area, but it was estimated that the delay 
was not likely to be prolonged. With regard to the 
total amount of monsoon rainfall, it seemed that in 
the Peninsula there should be a small excess, with a 
corresponding excess in Mysore and Malabar. For 
northern India and Burma no forecast could be 
issued. Recent telegraphic communications from 
Bombay received in the middle and towards the end 
of July state that the agricultural outlook is now 
satisfactory over almost the whole of the Bombay 
presidency, en<wgh.or more than enough rain 
has laUeh to usual 
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in August ; past experience shows that the earlier 
forecast . issued in June is usually on the whole the 
more successful. 

A mura;. tablet to the memory of the great 
naturalists and lifelong friends — Fr^erick Du Cane 
Godman and Osbert Salvin — was unveiled at the 
Natural History Museum on July 28 by Lord Roth- 
scliild, and was accepted by the* Archbishop of 
Canterbury on behalf of the Trustees of the British 
Museum. Upon tlie death in 1919 of Godman, who 
was ffjr many years a Trustee and a generous bene- 
factor to tlic Museum, a Committee was set up with 
the object of placing in the building a memorial to 
him and to Salvin, who had died in 1898, and it was 
decided to use the balance of the money collected as 
the nucleus of an exploration fund for the benefit of 
the Museum ; to this Fund Dame Alice and the 
Misses Godman later added the sum of 5000/. The 
memorial was designed by Sir Thomas Brock, and 
after his death the task was completed by Mr. Arnold 
Wright, Godman and Salvin, both of whom were 
fellows of the Royal Society, will be remembered for 
the remarkable work entitled " Biologia Centrali- 
Americana," which was planned by them, and finally 
completed by Godman after Salvin’s death. It 
consists of sixty- three volumes ; the first forms the 
introduction, fifty-one deal with zoology, five with 
botany, and six with archaeology. For the work the 
aid of many specialists was called in, but Godman 
and Salvin themselves undertook the chapters on 
birds and diurnal lepidoptera. The whole of their 
marvellous neo-tropical collection was presented to 
the Natural History Museum ; many of the specimens 
they had themselves collected during their travels 
in Central America and Mexico. In addition, 
Godman's gifts to the Museum were many and 
valuable. The tablet hangs on the wall at the head 
of the main stairs in the Central Hall on the east side 
of the statue of Darwin. 

The Report for the year 19^-2 of the National 
Physical Laboratory extends to 227 pages and is 
provided with an index of 24 pages. Sufficient 
information is given to allow the reader to understand 
the methods in use at the Laboratory and to follow 
the advances made. The diagrams and illustrations 
add materially to the value of the report from this 
point of view. The number of tests made during the 
year is still on the down grade, as one would expect 
from the statistics of trade. The various research 
boards and government departments continue to 
depend on the Laboratory for the conduct of the 
investigations they initiate, but the Executive Com- 
mittee has found it advisable to appoint a research 
committee consisting of Sirs J. J. Thomson, W. H. 
Bragg and E. Rutherford to assist in the organisation 
of research at the Laboratory. This Committee has 
made valuable suggestions as to the future work and 
needs of the Laboratory. There have been few 
changes in the senior staff during the year, and those 
that have taken place are due to other government 
departments daiming men with special knowledge. 
jUi >extensi0n tlie building which had 
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been needed for some time has been completed and is 
no^ fii use, but the work in the physics building is still 
congested. 

An opportunity has been afforded us to examine 
and test the Hatchett planimeter and the pantograph 
designed and manufactured by W. H. Harling, 
1 17 Moorgate, E.C. 2. The planimeter is very simple 
and compact inform : after a little practice it can be 
made to give results of considerable accuracy. The 
writer has tested it on variously shaped areas of 
different sizes, with good results. The pantograph is 
a more complicated instrument, designed on the 
principle of simple parallelograms, and can be .set to 
sixteen different ratios. Geometrically, the instru- 
ment seems to be quite sati.sfactory. In use, however, 
one or two faults can be detected. First, there is not 
enough pressure on the pencil point to produce a 
useful drawing. Second, the pencil is not steady, 
there being insufficient constraint for keeping it per- 
pendicular to the plane of the instrument. If these 
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faults are remedied, the pantograph should prove very 
ti^eful. Both instruments are offered at moderate 
prices. 

The Milroy Lectures on " Canned Foods in relation 
to Health,” which were delivered a short time ago 
by Dr. W, G. Savage, arc to be published in the 
autumn, in the Cambridge Public Health Series, by 
the Cambridge University Press. 

Messrs. J. and A. Churchill are about to publish 
” Clouds and Smokes : the properties of disperse 
systems in Gases,” by I^r. W. E. Gibbs, in which will 
be described the various ways in which disperse 
systems in gases can be formed ; their mechanical, 
thermal, optical, and electrical properties, and the con- 
ditions which determine their stability are discussed. 
This information is then applied to the practical 
problems of meteorology, fume condensation, gas 
filtration, the manufacture of substances in a finely 
powdered condition, and the use of smoke in warfare. 


Our Astronomical Column. 


The Great Pekseid Meteor Shower. — ^M r. W. F. 
Denning writes . ” The maximum of the Perseids 
occurred in 1921 on the morning of August 12, and 
the earth may be expected to be in the same position 
of its orbit in the early afternoon of August 12 next. 
There may therefore bo no very rich shower, though 
one may possibly recur in Japan and in the East. 

Our acquaintance with the distribution of the 
Perseids is, however, by no means perfect, and it is 
fairly certain that a fairly good display will be 
observed in England this year if the weather allows 
suitable observations to be made. The moon being 
new at the time of the maximum will be a favouring 
feature. 

Observations should be made on the early morning 
of August 12 and during the night following that date. 
The hourly number of meteors should be counted, 
and the apparent paths among the stars of the larger 
ones should be accurately recorded so that their 
real paths may be computed 

It will be interesting to note if there are any strong 
displays of the minor radiants of this period, such as 
the Cepheids, Cygnid.s, Lyrids, or Arietids,” 

Observ.vi’Ions of Jupiter — J.'Asinmomte for July 
contains three drawings of Jupiter on April 2.\ and 
May I by M. Pierre Feurtey, using an equatorial of 
O'lq metre aperture screened down to 0*14 metre. 
The Red Spot, the lint of which is described as 
'sautnon gris, seems to have revived since last year, 
as it is shown quite strongly marked in the drawing 
of May 1, with two lighter patches in its interior, 
and the surrounding bays, both north and south, 
very " dark. A row of six round wffiite markings 
follows the spot, slightly to the north of it. 

Several narrow dark bauds cross the light equatorial 
zone obliquely. 

PARAU.A3CES OF Fifty-.seven Stars. — ^I'lie Memoirs 
of the National Academy of Sciences (Washington), 
vol. xix., coatains the results of the determination 
of the parallaxes of fifty-seven stars made by Mildred 
Booth and Frank Schlesinger. In twenty -two 
of these no previous determinations of parallax 
have been made. The authors point out that, 
without the co-operation of several institutions, a 
long interval would have elapsed before these results 
could have bben made available. Thus the photo- 
graphic plates were secured with the Thaw photo- 


graphic refractor of the Allegheny Observatory : 
the measures and reductions were completed at the 
Yale Observatory under a grant from the National 
Research Council (Division of Physical Sciences) to 
tlie committee on Stellar l^arallaxes of the American 
Astronomical Society. The measuring machine was 
purchased .several years ago witli a grant from the 
Draper Fund of the National Academy of Sciences. 
The measurements and computations were carried 
out by Miss Booth, the methods employed having 
been previously published. The average number of 
comparison stars used was 3-8, and the average 
number of plates for each region w.is 15. It is 
interesting to note that a great many of the stars 
in the list are double ; thus nearly every olqect is 
one of more than average difficulty, the stars having 
in fact been selected oh that account from a long 
list awaiting attention at Allegheny. A summary 
of the parallaxes is given in a tabh; showing the 
visual magnitude and spectrum type, total proper 
motion, relative parallax and probable error, and 
finally, the probable error for one good plate. 

Spectroscopic Binaries. — The Dominion Astro- 
physical Observatory, Victoria, is determining orbits 
for a number of these binaries. The chief interest 
in this research is the material for determining the 
average mass of stars of each spectral type. The 
masses of individual stars are indeterminable owning 
to the uncertainty of the inclination, but in study- 
ing a large number of binaries we may assume that 
the inclinations follow the law of random distribution. 
The elements of the following three stars have lately 
been determined : 

SpeCralTyp., IVrlo.1. "-‘"'S'" 

BD 44“ 3639 Oe 5 48*608 days 0*374 

Boss 4870 B 2 1*0309 ,, 0*00019 

^ Aquilac A 2 3’3204 „ 0*0192 

The first is of special importance, since few masses 
of this type are known. One spectrum only is 
visible in each of these cases, so the companion is 
likely to have smaller mass. In the Oe 5 spectrum, 
the sharp H and K lines do not sharia in the oscilla- 
tdons ana give a velocity of -H'3 km./sec., as com- 
pared with - 5*8 kra^seq. for tiic centre of gravity of 
the system. 
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Research- Items. 


ToNGAN Astronomy and the Calendar. — In one 
of the Occasional Papers of the Bernice Pallahi Bishop 
Museum (vol. viii. No. 4, 1922) Mr. E. E. V. Collocott 
has collected all that can be known of Tongan astro- 
nomy. They had the vaguest notions of the heavens 
and of the relations of the sky to stars, sun, and moon. 
They treated astronomy as a branch of navigation, 
but since the use of the mariner’s compass, few if any 
living Tongans are able to point to or name more than 
a very small proportion of the stars. Practically all 
the available star lore of the Tongans is included in 
sailing directions written by the late Tukuaho, who 
was Premier of Tonga about thirty years ago, and 
this account, copied by permission of his son Tungi, 
consort of H.M. the Queen of Tonga, has been followecl 
by Mr. Collocott in compiling this paper. 

Discovery of an Early Pal.eolith in Norfolk. 
— In Avttiquaries Journal for April (vol. hi.. No. 2), 
Mr. J. Reid Moir describes the discovery by Mr, 
J. E. Sainty of an Early Pala3olith from the Glacial 
Till at Sidestrand, Norfolk. The specimen contains, 
m its interstices, material which, in appearance, is 
identical with the matrix of the Boulder Clay, and the 
colour of the llakc-scars is precisely similar to the 
broken surfaces of many flints in the Till at Sidestrand. 
Mr. Reid Moir believes that the implement originally 
belonged to the Upper Freshwater Bed, the highest 
division of the Cromer Forest Bed Series, The Early 
Pala'olithic implements of these strata are believed 
to afford the only evidence in East Anglia of the 
warm climate prevailing m Early Palaeolithic times, 
and possibly representing the Gunz-Mindel inter- 
glacial epoch. This gives definite evidence that the 
manufacture of early Chellean hand-axes was begun 
in what is now East Anglia, before the arrival of the 
glaciers which were responsible for the deposition of 
Bie Lower Glacial beds. Mr. Sainty has generously 
presented this Sidestrand implement to the Ipswich 
Museum. 

Chromosome Movp.ments in Nuclear Division, — 
Many attempts have been made to explain the forces 
at work in connexion with the mitotic figure in nuclear 
division. Attractions and repulsions are evidently 
involved, and these may result partly from the pre- 
sence of electrical charges on the colloidal particles. 
The latest contribution to this subject is by Mr. 
Graham Cannon {Journ. of Genetics, vol. 13, No. 1), 
who applies Lamb’s hypothesis that the centrosomes 
are pulsating or osciirating bodies, and also extends 
it to a 'consideration of the movements of the pro- 
nuclei in fertilisation. Mr. Cannon discusses many 
of the consequence.s which would follow from this 
assumption, but as yet there is little direct evidence 
that the centrosomes are actually centres of oscillation 
or pulsation. A very interesting feature included in 
the paper is the demonstration, by means of figures 
of the chromosome groups in the equatorial plate of 
various animals, that the chromosomes do in fact 
arrange themselves like floating magnets, the par- 
ticular arrangement depending upon the number of 
bodies present. This result was predicted by R. S. 
Lillie in 1905. 

Efficiency in Cotton Weaving. — As the numlx:r 
of studies made in different industries and in different 
departments of the same industry increases it becomes 
more and more apparent that there are conditions 
militating against efficiency which are of an alterable 
character* A careful study Of efficiency in cotton 
weaving, by Mr. S. Wyatt (Reports, of the Industrial 
Fatigue Reeeaxcb ]^ard« No. l^nclcmi H-M. 
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Stationery Office, price 3s. net), demonstrates once 
more the value of natural, as against artificial, 
illumination ; this factor has been shown in previous 
reports to hold true in silk weaving and in fine linen 
weaving. The relations between humidity, high 
temperatures, and efficiency are very well brought 
out ; under existing conditions it is maintained that 
the best conditions for productive efficiency in 
weaving, in liurai^ sheds of the type investigated; 
seem to be with a dry bulb temperature of 70^-75“ F. 
and a relative humidity of 80-85 cent. The 
writer also shows that, on the two-break day system, 
the efficiency during the pre-breakfast spell is coar 
sistenlly low. Various other aspects of the problem 
are considered, such as personal ability, inaividual 
dilierences, incentives and fatigue, and suggestions are 
given both for the amelioration of the conaitions of the 
cotton weaver and for further study. The Fatigue 
Research Board in its cautious preface to the report is 
careful to point out the limits within which the conclu- 
sions must be interpreted. It is interesting, though, 
to note that in considering one report after the other 
there is a rapidly increasing weight of evidence in 
quite definite directions. 

The Control of the Paddy Stem Borer in 
India. — In Memoirs of the Dept, of Agriculture in 
India, Entomological Series, vol. vii. No. 13, 1923, 
Mr, E. Ballard gives an account of experiments on 
the control of the paddy stem borer Sch/rnobius 
tncertellus in the Godaveri delta. The insect occurs 
wherever paddy is grown in the East, an,d causes an 
annual loss of io per cent, of the entire Indian crop. 
Various schemes have been put forward for controlling 
the insect, the use of light traps being largely 
advocated. Mr. Ballard expresses doubts as to the 
eflicacy of the latter method. Such traps are ex- 
pensive and liable to be .stolen, sometimes they only 
attract moths towards the light without destroying 
them, while many of the raotlis have laid their eggs 
before being trapped. The method of .selecting 
attacked seedlings at the time of transplanting gives 
some hope of constituting an effective means of 
control. Close cutting, used in combination with 
seedling selection, should also destroy a large pro- 
portion of the larvae from which the succeeding crop 
could be infected. The extent to which stubble 
helps the insect to tide over the time between the 
crops^^ needs research. The natural insect parasites 
of the borer also require study, and the possibility 
of growing immune varieties of paddy should be 
tested. 

Correlation of Oil-Sands : the Dakota GRopp. 
— ^The correlation of oil -bearin g sands on the basis of 
palaeontological or petrographical work or both, is a 
phase of the geology of petroleum which ha^ not 
always received the detailed attention in the United 
States that it undoubtedly merits. It is therefore 
gratifying to note that the importance of such ^o|:k 
is now more generally realised, and Mr. W. T. Lee’s^, 
contribution to Bulletin 751 on the Cc^tpuity of ' 
some Oil-bearing Sands of Colorado and Wyoming ” 
is a case in point. As Mr. Lee remark^# nearly every 
important sandstone in the great Cretaceous system 
of the western states contains oil, and the differentia- 
tion and correlation of these oil-horizons form pro- 
blems the ultimate solution of which is demanded 
before tliis vast region can be economically devtloped. 
The rocks dealt with in this report belong princi- 
pally to the Dakota Group, and apart from vduable 
iocai details regarding the different sands and shales 
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Liictuded, the author establishes the important strati- 
graphical fact that there is no single, definite, per- 
ustent and easily recognisable sandstone correspond- 
ing to the formerly so-called Dakota Sandstone, but 
that a group of sediments to which the name Dakota 
is given represents successive accumulations of sedi- 
ments near the strand-line of an advancing Cretaceous 
tea, presumably Upper Cretaceous, but not neces- 
larily so. Hence the group diflers in age from place 
to plaice according to the time taken by the advance 
>f this strand-line across intervening distances. 

Weather at Falmouth in 1922. — Falmouth 
Dbservatory has recently issued meteorological notes 
ind tables for the year 1922, prepared by Mr. J. B. 
Phillips, superintendent of the Observatory. The 
nean barometric pressure for the year was 29*96 in., 
vhich is 0*02 in. below the normal. The mercury 
■cached a maximum height of 30*79 in. during 
!^ovember, which is also the highest November 
reading on record since the commencement of 
ibservations in 1871. The high-pressure system 
Lssociated with this reading prevailed from November 
[o until December 15. In July the barometer fell to 
58*98 in., which is the only record with the barometer 
>elow 29 in. in July. Temperature reached its 
lighest reading, 75° F., on May 31, and the minimum, 
68° F., on March 23. The summer was cool, the 
lay temperature registering 70° F. or above on 6 
lays only, 4 in May and one in June and September 
■espectively. Bright sunshine for the year registered 
[603 hours, which is 90 hours less than the normal ; the 
jrightest month was May with 260 hours of sunshine, 
ind the least sunny was December with 48 hours. 
Rain fell on 211 ilays, yielding a total of 4575 in., 
vhich is 0*14 in more than the normal. December, 
vhich is normally the wettest month of the year, 
lad the highest monthly rainfall, amounting to 
i*02 in., of which 7*64 in. fell in the last 16 days. 
During the 3'car the equability of the climate of 
h'alinouth withstood two severe tests. In an 
jxceptionally cold period at the beginning of April, 
)f 108 stations in the British Isles it was one of 
} at which the temperature did not tall below 34° F., 
ind during a hot spell from May 21 to 24, when 
:emperatures above 80® F. were general on the coast, 
the maximum did not rise above 68° F. 

Commercial Production of Oxygen. — Tlie 
Chemical Trade Journal for June 15 contains an 
iccount of a long paper by Mr. T. Campbell Finlayson 
m “ Industrial Oxygen," which was read before the 
institution of Chemical Engineers. The aim of the 
vork was to find a means of producing oxygen 
ndustrially at a price of 1.9. per 1000 cu. ft. This 
)vas not realised, but a large number of possible 
aaethods were tried, some of which were found to be 
juite practicable. Chemical methods are impossible, 
is they are invariably too expensive ; the most 
[iromismg method is based on the differential solubility 
jf oxygen and nitrogen under pressure in different 
iquids. Mr. Finlayson remarked that the discover 
jf a more suitable solvent might put the matter in 
l very difierent light. It will be recalled that this 
method was used, with water as a solvent, by Mallet 
lialf a century ago. 
c 

Recording Water - levels Electrically. — A 
aew form of electric transmission, for long-distance 
indication of variations m water-level and similar 
purposes, has been devised and put on the market 
imoOT the des^nation of the Telechron Transmittw. 
The drawback m regard to systems of electric trans- 
a^on in Shbh cases Js' that dependence had to be 


placed oh the unfailiiig-aiCtiiMi olfhe reeUver to record 
the series of imptdsed sent oat frpm tlie transiriitter. 
With the ordinary electtt) - miiMtlc apparatus, 
owing to difliculty -in exciting magnetic tidd 
witii sufficient promptitude, there is a possibility of 
failure to transmit signals which succeed one another 
rapidly. In other words, the receiver and trans- 
mitter are liable to “get out ot step." In the Tele- 
chron instrument, signals are transmitted at a 
constant rate, independent of the speed of movement 
of the float or other actuating agent ; the impulses 
are accumulated by the transmitter and are de- 
spatched in sequence at a rate within the capacity 
of the receiver to record them. It is thus posable 
for a float to make a rapid rise without the omission 
in the recorder of any one of the impulses in the 
series generated. Falls in level are equally accounted 
for, and when alternations take place rapidly the 
ins^ment records the net difference in either sense. 
It is possible to store up any number of impulses in 
the transmitter, though for practical purposes it is 
only necessary to provide for a hundred revolutions 
of the counter. Should the circuit by any chance 
be broken or the battery fail, the transmitter auto- 
matically sets itself and the receiver in step on the 
restoration of the current. There are other possible 
applications of the Telechron besides the long-distance 
record of water-levels ; it is a trustworthy t^graph 
to indicate the position of a ship’s helm, or of a 
lock-gate, or oilier moving object. It can also be 
adapted to the purpose of recording the pressure 
in gas mains, Ihe apparatus is introduced by the 
Telechron Electric Transmitter Uompany, of 
Victoria Street, S.W. 

Luminescencf.. — Luminescence, as defined by 
Wiedemann, includes all cases of radiation except 
those due to temperature alone. In this sense the 
term is used in the valuable report published as a 
Bulletin of the National Research Council of the 
United States, entitled, “ .Selected Topics in the Field 
of Luminescence.” The report, which is the work of 
Prof. E. Merritt, E. L. Nichols, and C. D. Child, covers 
a wide range, but most of tlic topics chosen for dis- 
cussion are connected with fluorescence and phosphor- 
escence. Prof. Merritt, who is responsible for the 
greater part of the volume, contributes an important 
chapter on theories of luminescence, dealing with the 
work of Lenard, Kowalski, Kennard, Baly and Perrin. 
A perusal of this chapter confirms the opinion that 
the most important problem at the present time in 
the field of luminescence is that of developing some 
satisfactory and comprehensive theory which may 
serve as an aid in correlating the observed phenomena 
and as a guide in planning new investigations. Such 
a theory must link together the varied subjects dealt 
with in later chapters — ^luminescence at high tem- 
peratures, luminescence and photo-activity, and, in 
particular, fluorescence and chemical change. Spedal 
attention may be directed to the work of Singsneim, 
who, after a somewhat extended discussion of photo^ 
chemical theories of fluorescence, is inclined to decide 
against such theories, putting forward certain sug- 
gestions in explanation of the chemical changes that 
so often occur in connexion with fluorescence. In 
the bibliography of luminescence, forming the last 
chapter of the report, Dr. J. A. Becker has made a 
serious attempt to include references to all books and 
articles on luminescence that have appeared between 
the years 1906 and 1922. Referencfeto paxt^rs on 
spectroscopic work have been incltujii wfietv «« in 
the ,cas«^ of flame spectra, a^wer to have a' 
direct bearing on the theory of luminescent radiar 
tiem, ; , . 
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TIk Electron in Relation to Cliemistry* 


Faraday Society’s conference on “ The 
* f Electronic Theory of Valency," held at Cam- 
bridge on July 13 and 14^, may be regarded as marking 
a new stage in the welding together of physics and 
chemistry, which has been so notable a feature of 
the recent history of these two sciences. The con- 
ference was attended by about 120 delegates from 
different universitfes, about half of whom were drawn 
from outside Cambridge. Some forty visitors were 
entertained in Trinity Hall, through the kindness 
of the master and fellows, to whom a deep debt of 
gratitude is due for contributing in this way to the 
pleasant social features of the conference. The 
foreign guests included Prof. G. N. Lewis, Prof. 
W. A. Noyes, Prof. Lyman, and Prof. Victor Henri 
of Zurich ; the physicists included Sir J. J. Thomson, 
Sir Ernest Rutherford, Sir William Bragg, Prof. 
Barton, Prof. W. L. Bragg, Prof. Porter, Prof. 
Rankine, Dr. F. W. Aston, and Mr. R. H. Fowler ; 
the chemists, in addition to Sir Robert Robertson, 
the president of the Faraday Society, includetl Sir 
William Pope, Prof, lleilbron. Prof. Lapworth, Prof. 
Low^, Prof. Robinson, Prof. Smithells, Prof. Thorpe, 
Mr. C. R. Bury, Dr. Fliirscheim, Dr. W. E. Garner, 
Dr. Henstock, Dr. Kenner, Mr. W. H. Mills, Mr. 
E. K. Rideal, and Dr. N. V. Sidgwick. 

The conference was held in the new Department 
of Physical Chemistry, which is housed very ap- 
propriately in a block of buildings lying between 
the Chemical Laboratory in Downing Street and the 
Cavendish Laboratory in Free School Lane. These 
buildings, wliich were formerly in the occupation of 
the Department of Engineering, now iirovide ideal 
quarters for work in physical chemistry. They 
have been completely refitted and are admirably 
suited to their new use ; they are also so com- 
modious that there is a reserve of floor-space which 
has been loaned to workers from other departments, 
pending the time when it may be required for further 
extensions of physico-chemical work. Tea was served 
before the conference opened, in the large laboratory 
of the llopkinson wing, which was erected in 1900 
as a memorial to the late Prof. Bertram llopkinson 
and his son, wliile the discussions were held in the 
lecture theatre adjoining. 

The Friday afternoon session, dealing mainly with 
the application of the electronic theory to the problems 
of inorganic chemistry, was presided over by Sir 
J. J. Thomson, who in his opening address referred 
to the, fact that, while the force which retains the 
dectrons in an atom is proportional to the positive 
charge on the nucleus, the disruptive force which 
tends to make them scatter is proportional to the 
third power of their numbet, so that a limit is set 
to the number of electrons which can be crowded 
into one atom. The law of force is such that when 
the number of electrons is small, the octet is a 
particularly stable grouping ; but with a different 
hiw of force, a sextet might be more stable than an 
octet. The problem of molecular structure can be 
attacked most readily by the study of cases of 
substitution ; tlius the electric moment introduced 
on replacing hydrogen by chlorine can be calculated, 
and measurements of the specific inductive capacity 
of molecules of different types have shown that this 
moment is constant in magnitude. 

Prof. G. N. Lewis, in presenting his paper on 
'* Valance and the Electrons," directed attention to 
the .recohcil^tion which has recently taken place 
^ yiewf ,<^ ^y^diSts aad chemists in 
to : of ' the atom. . Since 
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physicists have now adopted a model in three 
dimensions, it is possible to regard the orbit of the 
electron as having a fixed orientation, although the 
electron itself is in rapid motion. The chemist’s 
theory of static electrons has, therefore, been merged 
quite naturally into a scheme of static orbits. Prof. 
I..ewis directed attention to the fact that, in Bohr’s 
atomic structures, each of the rare gases from heon 
to niton, and all flie stable elementary ions, possess 
eight elections in the outer shell, thus affording full 
justification for what came to be known as the 
octet theory." The fundamental phenomenon of 
chemistry is, however, the formation of ^aifs of 
electrons"; and of some hundred thousana known 
substances only about half-a-dozen contain uneven 
numbers of electrons. This pairing may perhaps be 
due to magnetic forces, since unpaired electrons 
always give rise to a magnetic moment. When four 
of these electron -pairs are grouped at the corners of 
a regular tetrahedron the still more stable configura- 
tion of the octet is obtained. 

Prof. Lewis attaches great importance to the view 
that the sharing of a pair of electrons constitutes a 
chemical bond l)etween two atoms. When this bond 
is broken, the electron-pair usually remains attached 
to one atom, which acquires a negative charge, while 
the associated atom (which loses its share of the 
electron -pair) acquires a positive charge on disruption. 
This contrast is described in Langmuir’s nomenclature 
as the conversion of a " covalence ’’ into an " electro- 
valcncc " ; and most English readers have accepted 
this nomenclature as an c.sscntial feature of the 
” Lewis-r.angmuir hypothesis." Prof. Lewis, how- 
ever. regards the ionised bond as being no longer a 
bond at all, and even objects to the use of the term 
" valence " to express the electrical state of the 
atom, although for nearly seventy years bismuth and 
aluminium have been described, like phosphorus and 
nitrogen, as tervalcnt elements. 

The two following papers, by Mr. R. H. Fowler on 
" Bohr’s Atom in Reference to the Ih:oblem of 
Covalency ” and by Dr. N. V. Sidgwick on "The 
Nature of the Non-polar Jink," were of interest as 
exhibiting two parallel lines of thought in the applica- 
tion of Bohr’s theory of the structure of atoms to 
the unsolved problem of the electronic structure of 
molecules. The close agreement between the con- 
clusions reached on this subject at Oxford and at 
Cambridge is noteworthy. As might perhaps have 
been anticipated, the Cambridge physicist was much 
more apologetic than the Oxford chemist, since he 
evidently realised more fully the risks that must 
be taken when forsaking the mathematical concepts, 
verified by observations of spectra, on which the 
structure of the atom is based, for purely qualitative 
conceptions of molecular structure, which are at 
present beyond the range of mathematical analyses 
and of experimental verification. The chemist, on 
the other hand, boldly translating the shared electrons 
of Lewis into sliared orbits (compare Dr. N. P. 
Campbell’s letter in Nature of April 28, p, 569), was 
ready at once to gather a harvest of new conceptions 
from this speculative extension of Bohr’s theory. A 
study of the printed papers shows, 0 however, no 
important discrepancies between the views of the 
two authors as to the results of extending the theory 
of orbits from atomic to molecular structure. 

In the discussion following upon the reading of 
these papers, Sir J. J. Thomson pointed out that two 
deotxons axe not necessary to make a bond, since 
is.^ne ojt most ^sistent aggregates met 
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with in positive rays, although there is only one 
electron left to hold the two protons in combination. 
To this Mr. Fowler replied that although this may 
be stable for an indefinite period in a vacuum, 
aggregates of this type appear to be quite incapable 
of resisting chemical combination — perhaps because 
an odd electron passing from one nucleus to the 
other would impart an electrical charge alternately 
to one atom and the other, giving rise to an unstable 
condition which would be particularly ready to 
undergo chemical change. 

Prof. W. A. Noyes, after reviewing briefly the 
history of the development of the theory of ionisation, 
laid stress on the fact that the distinction between 
polar and non-polar union is one of degree and not 
of kind, the fundamental factor m both types of 
union being the pairing of electrons. He also directed 
attention to the fact that the elements, such as 
lithium, sodium, potassium, rubidium, and emsium, 
which are monoatomic in the gaseous condition, are 
exactly those which have a single valency-electron 
in the outer shell. 

Sir William Bragg made an important statement 
in reference to the lengths of the carbon chains in the 
fatty acids and esters. KacJi additional carbon atom 
in the alcohol radical increases the length of the 
carbon chain by i'22 A.U. , but for the acid radical 
the average increment is only 0-07 A.U. This 
remarkable result can be explaineil, while maintaining 
a fixed distance of 1-3 A.U. between the carbon 
atoms, by assuming, on the alcohol side of the mole- 
cule, a simple zigzagging of the chain of atoms, 
with a fixed tetrahedral angle of loy" 28', the branch- 
ing of the chain being to tlic left and right alter- 
nately. The increment on the acid side of the chain 
can be explained by assuming the formation of a 
zigzag chain of another type, the deflexions being 
In the order T.LRKLL, etc., instead of T.RLRLR. 
These two forms of zigzag appear to be initiated by 
the two types of oxygen-linking in the -CO . O- 
^oup, and then to be rigidly maintained in the two 
chains. The structure suggested on the acid side of 
the molecule may explain the alternation of phy.sical 
properties observed in the well-known otld and even 
series of acids, since the increment of length is 
ilternately parallel to the chain and inclined at an 
ifigle of 109" 28' to it. 

At the close of the session Prof. \'ictor Henri made 
i brief communication in anticipation of the im- 
portant paper which he delivered on the following 
lay. The discussion took place under tropical 
conditions, which were so extreme that the session 
vas adjourned before the discussion had liecoine 
completely informal. An informal discussion was, 
lowever, carried on in the cooler atmosphere of the 
svening in the fellows' garden of Trinity Hall, to 
vhich some sixty delegates adjourned after dining 
:ogether in the Hall of the College. The bringing 
nto direct personal contact of workers who had 
previously known one another only by correspondence, 
)r by reading one another’s published communica- 
:ions, was a most valuable feature of the conference, 
ind full advantage was taken of the opportunities 
;hus presented. 

The discussion, on Saturday morning, of the applica- 
ions of the electronic tlieory of valency to organic 
diemistry, wa5 presided over by Sir Robert Robertson. 
In opening the discussion, Prof. Lowry urged that 
;he dectron has come to stay, and that sooner or 
ater organic chemists must take into consideration 
he electronic structure of atoms and molecules. 
Chese may prove to be a mere translation into a new 
anguage of the structural formulee of Kekul^ and 
^an 't Hoff ; giving rise to a new nomenirfatnre but 
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to no new conceptfons.; This is, however, unlikely 
in view of the enormous advances that have followed 
-from the discovery of Dalton’s atom, and of each 
fresh detail of its structure. The electronic theory 
of valence has already made a contribution ot real 
value by discriminating between two t^pes of valency, 
since a single bond can now be classified as depend- 
ing either upon electron-sharing or upon electron- 
transference. Prof. Lowry’s own contribution had 
consisted in the suggestion that a double bond may 
assume a form in which one linkage of each type is 
present. This has led to a number of novel con- 
clu.sions which have been set out in a paper published 
in the April number of the Journal of the Chemical 
Society and in a paper on " Intramolecular Ionisation 
in Organic Compounds " contributed to the present 
discussion. 

In summarising a second paper on “ The Trans- 
mission of Chemical Affinity by Single Bonds,” Prof. 
Lowry raised the question as to how many types of 
valency the chemist would wish the physicist to 
provide, and how many different mechanisms must 
be invented to account for the transmission of chemical 
affinities through chains of atoms. Prof. Lowry be- 
lieves that only two types of valency are necessary, 
and that principal and subsidiary valencies, partial 
valencies, conjugated double bonds, carbonium bonds, 
mobile hydrogen atoms, centric bonds and para- 
linkages in aromatic compounds, are all manifesta- 
tions of those electrostatic forces which Langmuir 
describes as electrovalence. tlie same way, the 
unidirectional ” general ” effeQt,,«a»4the ” alternating” 
effects observed in conjiigalfiOT^bain.s, appear to 
account for nearly all the pfflfcfiiOmena observed in 
the transmission of chemical affinity. Lapworth and 
Flurschcim have suggested cases in which alternating 
effects appear to be produced m chains of single 
atoms ; but other explanations (such as the stcric 
effects described by Sir William Bragg) appear to 
be capable of accounting for most of these observa- 
tions. and further evidence is needed before a third 
mechanism of transmission need be admitted. The 
evidence now brought forward by Lapworth and 
Robinson may perhaps provide the unexplained 
residue of observation which would make such a' 
mechanism necessary. Prof. Lowry’s paper also 
contained a vindication of Vorlander’s view that, 
when its direct neutralising action is eliminated, 
the amino-group possesses well-defined acylous pro- 
perties ; it is therefore no anomaly for an amino- 
acid to be stronger than the fatty acid from which 
it is derived. 

Prof. Lapworth, in communicating a paper on 
" Some Recent Contributions to the Theory of 
Induced Alternate Polarities in a Chain of Atoms,” 
described six different theories which have been put 
forward in order to account for these phenomena. 
In criticism of the previous speaker, he stated that 
he himself twenty years previously emphasised the 
tendency of organic compounds to assume a “ homo- 
geneous ” in place of a “ heterogeneous " distribution 
of valency. This is precisely the same phenomenon 
that Prof. Lowry discussed under the heading of 
" Crossed Polarities.” As evidence of alteriiate 
polarities in chains of atoms held together by single 
bonds he quoted the biochemical oxidation of but3Tic 
acid to ^-hydroxybutyric acid and then to aceto- 
acetic acid. This case has also been quoted in- 
dependently by Robinson. 

Prof. Robinson contributed a paper on “ Octet 
Stability in Relation to Orientation^^and Reactivity 
in Carbon Compounds,” He directed- attention, as 
Prof, Lapworth had done, to the .faqt that optical 
activity is often ^changes, 
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ilthough, i{ the intennediate stages are those which 
are conventionally postulated, the optical activity 
must necessarily disappear, since the intermediate 
product would be symmetrical. The preservation 
of asymmetry can, however, be explained by means 
of partial valencies, througli which the asyrnmetiy^ of 
one atom is maintained until it has been stabilised 
again either in the same atom or in a different one. 

1'he bearing of the theory of polarity on the re- 
ictivity of organic compounds was discussed by Mr. 
tC. K. Eideal, and, as illustrating this aspect of the 
problem, JNlr. R. (t. W. Norrish described some 
jxperiments which he has just carried out, according 
to which the union of ethylene and bromine is almost 
stopped by enclosing .the mixed gases in a vessel 
ineci with paraffin wax, w^hereas m contact with the 
:)olar surface of a glass vessel combination takes 
place rapidly. 

In the general discussion, to which about a dozen 
lifferent speakers contributed, Prof. J. F. Thorpe 
irged that the theory of polarity “ explains every- 
.hing but predicts nothing,” in marked contrast to 
/an 't Holt’s stereochemistry, which made organic 
:hcmistry into the most exact of all the sciences. 
This contention was .strenuously denied by Mr, 
^urkhardt from the Manchester laboratory and by 
“‘rofs. Noyes, Lapwwth, lleilbron, and Jiobinson, 
vho proceeded to put on record two definite pre- 
lictions in order to get over the tlifficulty that under 
lormal conditions the prediction and the verification 
ire jniblished together, so that the reader cannot be 
pntc certain which really came first. Or. Flurscheim 
ilso replied in a very vigorous manner to the criti- 
asms by J^rof. Lowry of his views in reference to the 
ntiuence of substitution on the strengtli of carboxylic 
icirfs, and urged that in several examples the forma- 
ion of internal salts, which had been suggested as an 
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alternative explanation by Prof. Lowry, cannot in 
fact take place. Prof. Lewis directed attention to 
the fact that the breaking of a double bond does not 
necessarily get rid of cis and trans isomerism, even 
if free rotation can take place ; and in support of 
this view Mr. liiirv ijiioted the fact that quacirivalent 
sulphur compoumis retain their optical activity even 
when one of the four groups is ionised. 

In the final session of the conference, Prof. Victor 
Henri presenteil a paper on ” Molecular Polarity 
deduced from tli» Study of Absorption Spectra* ‘ 
This jirovcd to be a most remarkable contribution, 
in which the apjihcation of considerations based on 
the quantum theory led to the conclusion that 
quantified motion may occur in electrons, atoms, or 
molecules, giving rise to broad absorption-bands, 
narrow absorption-bands, and a fine structure of 
the.se bands, respectively. By making use of a 
source of continuous ultra-violet light, Prof. Henri 
has been able to study the fine structure of the 
absorption bands of a large number of compounds, 
and in some instances to measure as many as two 
thousand bands in the fine structure. A large 
number of photographs were shown to illustrate the 
various types of absorption spectra. Prof. Henri’s 
paper produced a very profound impression by the 
masterly character both of the theory and of the 
experiments which he described. It may well mark 
a new era in the history of absorjition spectra. In 
apologising to Prof. Henri for the fact that the late 
hour did not allows of an opportunity for discussion, 
the president adtied tliat the question of holding a 
general discussion on absorption sjiectra is already 
under consideration by the council of the h’araday 
Society, and that such a discussion would allow of a 
fuller consuleration of the view which Prof. Henri 
had put forward. 


International Conference of Phytopathology and Economic Entomology. 


"PHE first International Conference of Phytopatho- 
logy and Economic Entomology was held in 
riolland on June 24- July 2 by the kind invitation of 
die Netherlands Government in co-operation with the 
luthoritics of the various laboratories and institutes 
conducting work on agricultural phytopathology ami 
entomology. The Conterence was noteworthy as 
leing the first occasion on which phytopathologists 
ind entomologists from all countries have been 
nvited to meet together to discuss matters of mutual 
nterest.' I’rof. H. M. Quanjer of Wagemngeti, pre- 
sided over the Conference, while Dr. L O. Howard, 
I^hief of the United States Bureau of Entomology, 
icted as president of honour. Upwards of 65 members 
ittended — ^in addition to the Dutch participants — 
representing some 26 countries. A rcjiort of the 
I'onfcrence, giving an account of the demonstrations, 
papers read, etc., will be issued by the Committee 
Df Management (obtainable from the Secretary. Mr. 
r. A. C. Schoevers, of the Netherlands J^hyto- 
pathological Service, Wa^eningen), but in the 
meantime the following brief account may be of 
interest. 

Members assembled at Wageningen on June 24, 
kvhen an address of welcome was delivered by Prof. 
Kielstra, Rector Magnificus of the University. On 
the following morning the Conference was formally 
opened by H.E. the Minister for Home Affairs and 
Agriculture, and during the day members attended 
the inauguration, by Jonkheer van Citters, of the 
tiew Laboratory Jot Potato Research in which Prof. 
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(Juanjer’s Dcjiartmcut is now housed. In the 
laboratory and adjoining expenment station ex- 
periments of great interest, notably in connexion 
with the " virus ” disea.ses of the potato, were in- 
spected, After speiifling two days in conference, the 
members divided into two parties, one visiting 
Cironmgen and the other Boskoop, Aalsmeer and 
Haarlem. The first party inspected the practical 
application of Prof, yuanjer’s experiments in the 
selection fields and farm of Dr, O. Botjes, who 
demonstrated las methods of obtaining " seed ” 
potatoes on a large scale entirely free from virus 
diseases, and the second visited nurseries producing 
ornamental plants, shrubs and bulbs ; at Lisse (near 
Haarlem) they visited Dr. van Slogteren’s new 
laboratory' for the study of bulb diseases, and were 
treated to an excellent address and to demonstrations. 
I'he two partiescombined forces again at the laboratory 
of Prof, Westerdijk, Director of the W. C. Scholten 
Phytopalhological Laboratory at Baarn, where the 
final papers were rcatl and the discussions concluded. 
Subsequently H.E. the Minister for Home Affairs and 
Agriculture held a farewell reception at the Hague, 
and members were entertained to dinnet at Scheven- 
ingen. Many members remained until the following 
week to take part in an expedition to the glass house 
district of the Westland. 

Within a short space it is impossible to do justice 
to the papers read. Two subjects were, however, 
specially prominent — namely, (i) the research, Iwth 
Iwtanical and entomological, which centres round the 
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plant-diseases of the " virus *’ type, and [2) the 
efficiency or otherwise, of controlling the spread of 
insect and fungus pests from one country to another 
by means of a phytopathological service. 

Discussions on the latter concerned chiefly plant 
import regulations and quarantines, the point of view 
oi the exporting counti^ being ably expounded by 
Mr. van Poeteren, who is director of the Netherlands 
Plwtopalhological Service. The controversial and 
difficult nature oi this subject is well known, and it is 
satisfactory to record that the fallowing resolution 
was approved : 

" The representatives of all nations assembled at 
the International Phytopathological Conference at 
Wageningen, June 25-jo, 1923, desire to place them- 
selves on record as in full agreement with the essen- 
tials of international trade and commerce in living 
plants and plant-products, namely, reasonable free- 
dom from all insect-pests and plant-diseases of all 
kind of materials imported into or exported from any 
country." 


It should also be mentioned that go greatly im- 
pressed were members with the results ol the Cem- 
terence in bringing about international sympathy and 
co-operation as to the control of diseases and pests, 
that it was considered imperative that similar con- 
ferences under the same title should be held in 
future, and a small committee, under the chair- 
manship of Prof. Quanier, with Mr. Schoevers as 
secretary, was appointed to undertake provisionally 
the duties of arranging for the next conference 
and of dealing with the various resolutions which 
had been passed. 

This brief summary would be incomplete if some 
reference were not made to the hospitality and kind- 
ness experienced. Special mention must also be 
made of the admirable manner in which Prof. Quanjer 
carried out his duties as president, and the debt 
members owe him for rendering the discussions clear 
to all by rapid translation. As secretary, Mr. 
Schoevers was untiring, working literally night and 
day for the good of the Conference. 


Sir William Thiselton-Dyer. 

Tribute from British Botanists. 


I^N July 28 Sir William Thiselton-Dyer attained his 
eightieth birthday and was the recipient of the 
subjoined letter from botanists throughout the 
country. Sir William’s work as assistant director 
of the Royal Botanic Cardens, Kew, under Sir 
Joseph Hooker, and then as director for a memorable 
period of twenty years, is so well known that it is 
not necessary to refer to the many important things 
he did during his term of office. The present condi- . 
tion of the Gardens, and the prestige of Kew all 
over the world, are sufficient t(;stimony to his ability 
and prescience. Wc beg to extend to Sir William 
in his retirement our congratulations and best wishes 
that he may long continue to enjoy his health and 
carry on his botanical activities. 

,,Dear Sir William, 

The occasion of your eightieth birthday 
affords us the opportunity of which we gladly avail 
ourselves, not only of offering you our congratulations 
upon having attained so venerable an age, but also 
of assuring you of our continued regard and esteem. 
In doing so we who sign this letter do but acknowledge 
our indebtedness to you for the inspiration and 
uidance which we, both as teachers and researchers, 
ave derived directly or indirectly from your own 
early work as a professor of botany. We regard 
that work, and more especially the courses of practical 
instruction conducted by you at South Kensington 
in the years 1875 and 1876, as having inaugurated 
the renaissance of the study of the structure and 
functions of plants which had been so brilliantly 
carried on by British botanists in earlier times. It 
must, we feel sure, afford you great and justifiable 
satisfaction conternplate the marvellous develop- 
ment of such studies in this country during the years 
that have passed since you quickened them into new 
life. 

The professorial career on which you had embarked 
so brilliantly was unfortunately, as it may have 
seemed at the time, brought to a close by your 
appointment to the asristant directorship' of Kew in 
1875 and your snbseqnent appointment as dinsetor; 


ten years later. The you were enabled 

to carry out at Kew has been of such national import- 
ance, that, however much, "*^6 may regret the loss 
of the stimulating influence you would undoubtedly 
have exerted as a professor, we all realise the great 
and lasting services you have rendered to botany, 
not only from the purely scientific point of view, but 
also in relation to the development and encourage- 
ment of botanical enterprise throughout the British 
Empire. 

Another notable result of the interest you inspired 
was the successful launching of the Annals of Botany, 
which has come to be one of the leading botanical 
periodicals of the world. We do not forget that it 
was your enthusiasm that turned the scale when the 
question of " to be or not to be " hung in the balance. 
The Annals is a lasting monument to your courage 
and prescience. 

It would need a lengthy document were we to 
attempt to set out in detail the value of your many 
efforts for the promotion of our science, but in con- 
clusion wc feel we must refer to the noble work you 
did in saving the old ('helsea Physic Carden from 
destruction. Thank.s to you, London has now a 
botanic garden where students and teachers can 
study the structure and functions of plants and 
pursue those studies which you did so much to 
promote. 

With our very kind regards and good wishes, 
Believe us to be, dear Sir William, 

Yours very truly, 

D. H. Scott F. Keeble 

S. H. Vines A. B. Rendle 

F. O. Bower A. ShipIjEy 

Balfour H. Wager 

H. T, Brown F. F. Blackman 

D. Prain V. H. Blackman 

F, Darwin F. W. Oliver 

H. H. Dixon A. G. Tansley 

A. C, Seward F. E. Weiss 

J, B. Farmer A*‘W. Hied 

and all leading botanists in 
^ y. : * Bnb# a4d’’Sreland. _ . ’ 
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IfaiverSity and Edntational Intelligence. 

Edinburgh. — ^A t a special graduation ceremonial, 
add in the University Library Hall on July 25, the 
following members of the eleventh International 
Physiological Congress, then meeting in Edinburgh, 
firere presented to the vice-Chancellor {Sir Alfred 
Ewing), by Sir E. Sharpey Schafer, for the Honorary 
LL.D. : — Prof. F. Bottazzi, professor of physiology. 
University of Naples ; Prof. W. Einthoven, professor 
3f physiology, University of Leyden ; Prof. W. H. 
Howell, professor of hygiene, Johns Hopkins Uni- 
i^ersity, Baltimore ; Prof. J. E. Johansson, professor 
af physiology, University of Stockholm ; Prof. A. 
Kossel, professor of physiology, University of Heidcl- 
t)erg ; Frof. H. H. Meyer, professor of pharmacology, 
University of Vienna ; Prof. I. P. Pawlow, professor 
jf physiology, University of Petrograd ; and Prof. 

Richet, professor of physiology in the Faculty of 
Vledicinc, Paris. 

London. — Dr. Lydia Henry has been appointed 
Varden of the Household and Social Science Uepart- 
nent, King’s College for Women, Campden Hill 
toad, W.8. 

Manchester. — The Empire Cotton Growing Cor- 
)oration has recently offered to the University, for a 
leriod of five years, a grant to promote study and 
esearch in mycology and entomology, more particu- 
arly the disease.s c)f plants caused by animal and 
ungal parasites known to be, or likely to be, of 
mportance to cultivators of cotton. li is made a 
OTidition of the grant that the University should 
Ltlmit cotton research scholars and assistants on study 
eave to its laboratories, and it is also asked to deal 
o far as it can with inquiries from scientific advisers 
o cotton growers. The work will he carried out in 
he Departments of Botany and Zoology under Mr. 
5 . Williams and Mr. R. A. Wardle respectively. In 
his connexion the large and valuable collections of 
nsects in the Manchester Museum will be of coii- 
idcrablc assistance in the identification of insect 
lests, while the experimental grounds and green- 
louses which the University has recently established 
11 Fallowfield will greatly facilitate the study of plant 
liseascs. 

Sheffield. — The title of emeritus profc.ssor of 
nechanical engineering has been conferred on Dr. 
N. Ripper in recognition of the services he has 
'endered to the Department of Engineering and to 
:he Uni verity. 

Mr. Denton Guest has been appointed assistant 
lacteriologist. 


Dr. K. Fassler of Freiburg (Switzerland) has 
leen appointed, according to the Chemtker Zeitung, 
issistant and reader in mineralogy and geology at 
Laval University, Quebec. 

The Educational Directory, 1922-23, published by 
:he Bureau of Education, Wasliington, as Bulletin 
[922, No. 50, contains not only the names of ad- 
hinistrative officials — federal, state, county, town, 
miversity, college, and library — but also lists of boards, 
iocieties, and other organisations having educational 
fims, and a list of educational periodicals in the 
United States. The list of summer schools in con- 
lexion with universities, colleges, and normal schools 
s an astonishiiigly long one, contaipng more than 
}oo entries : ih most cases summer session lasts 
or from six to ten wee^, , 

ts( 6 ; iSpSt vcm i i 23 


103 


The Clot^orkers' Company of the City Of London 
has odered no annual contribution of 3000^. for the 
period of five years 1923-1927 to the Imperial College 
of Science and Technology, ^oth Kensmgton; to be 
applied towards the maintenance and devdopment of 
the City and Guilds (Engineering) College, one of the 
three constituent colleges of the Impenal College of 
Science. This donation is supplemental to the sum 
voted some years ago by the C^ldsmiths' Company,' 
a gift amounting to 83,000/., which enabled the En- 
gineering College iq extend its premises, and is quite 
distinct from the annual vote ot 3000/. from the City 
and Guilds of London Institute which has been paid 
to the Impenal College since the charter was granted 
some fifteen years ago and applied to the City and 
Guilds (Engineering) College. It is another indication 
of the value which practical men in the City of London 
attach to the research and general teaching in science 
specially in relation to industry. 

In 1917 the Government, acting through the JBoard 
of Education and the Department of Scientific and 
Industrial Research in conjunction with the London 
County Council and the Governors of the Imperial 
College, South Kensington, established at the Im- 
perial College, for a period of five years in the first 
instance, a Department of Optical Engineering and 
Applied Optics, m the charge of I’rof. F. J. Cheshire. 
As the Department was originally sanctioned for five 
years only, the question of its future has recently 
come up for consideration, and it has been decided 
thnt it shall be put upon the same basis as regards 
permanency as the other Departments of the College. 
The work of this Department should do much to 
prevent a recurrence of the position in Great Britain 
in 1914, when optical manufacturers were severely 
hampered by the insufficient number of optical ex- 
perts available both for the scientific direction of 
production and also for the designing and computing 
of new optical systems demanded by the Government, 

In view of the jubilee celebration of the Cambridge 
University local lectures on July 6-9, special interest 
attaches to a review published in the May number of 
School Life (Washington, U.S.A.) of university 
extension work in America. The writer, who is 
president of the National University Extension 
Association formed in 1913, recalls that this work has . 
been earned on in America since the inauguratiqn ©f 
the ChautaiKjua gatherings in 1883, but it was not 
until 1906 that the University of Wisconsin, the 
pioneer State university in this field, organist its 
university extension division as an extramural college 
with a dean and separate faculty. Since 1913 the 
movement has spread so rapidly that now practically 
every institution of learning — university, college, 
normal, technical, or professional school, whether 
public or private, engages in some form of extension 
activity. The goal of the movement is thus described : 
"to fit every man and woman for his or her job, 
thereby making a better economic and .social asset 
for the State.” Tliis insistence on the ideal of 
service to the State is characteristic of American 
writers on this subject and on elementary and 
secondary education. The National Association aims 
at standardising the character and content of courses, 
conditions of admission, etc. Among important 
recent developments of extension work in America 
are : co-operation with agencies such as state medical 
and dental societies and boards of health, extension 
cour-ses for medical practitioners, and the utilisation 
of broadcasting stations. Nearly every state has 
now a correspondence school system supported by 
taxation, usually organised as a department of the 
state university. 
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Societies and Academies. 

Cambkidge. 

Philosophical Society, July lO. — Mr. C. T. Hcycock, 
president, m the chair.— M. H. Greaves : The 
pogsiblc mechanics of the hydrogen atom. — S. 
Chapman ; The motion of a neutral ionised stream 
in the earth’s magnetic field.— ] L). Bernal; 

theory of crystals.- -II. F. Baker: Two 
geometl^lil notes; (i) Theory of confocal quadrics 
and Poncelet’s porrsin of inscribed triangles. (2) A 
self reciprocal figure, and the' associated cubic 
surfaces. - L. Godeaux : Sur la rejiresentation analy- 
tique des congruences de coniques. — C. T. Preece : 
Dougall’s theorem on hyjiergeomctric functions. — 
W. L. Marr : A <]uintic locus defined by five points 
ifllt I^fi-ue. — J. Brill : On the problem of three bodies. 

F. James : Extensions of a theorem of Segre's, 
Ijil^th their natural ])osition in space of seven dimen- 
sions. — ^1'. M. Cherry : I'he form of the solution of 
the equations of dynamics. --K. A. Fisher . Note on 
Dr. Burnside’s recent paj^er on errors of observation 
— C. G. Darwin and R. H. Fowler ; Further examples 
of partition functions. — H. W. Richmond : Real 
twisted cubics which are geodesics on quadric 
surfaces. 

Dublin. 

Royal Irish Academy, June 25. — Prof. Sydney 
Young, president, in the chair, — A. t'. O’Sullivan : 
Corresponding ])oints on the curve of intersection of 
two quadrics. Corresponding jiomts on the curve of 
intersection of two qiuidiics u, v are defined as pairs 
of points the tangents at which to the curv'^c are 
generators of the same .s])ecies of the same quadric 

-v. There arc threi' kinds of corre.spondence, each 
related to one of tlie flirec ways m which the roots of 
the discriminant of \u may be grouyied. If four 
points lie in a plane they, with their correspondents 
of the three kind’s, lie in fours on (>4 planes, 16 planes 
passing through each point. 'I'here exists a cor- 
respondence between the lines joining corresponding 
points and the points of the (piartic curve, so that 
from any proposition relating to the points a pro- 
position relating to the lines can be deduced. This 
transformation is expressed m cllijitic functions by a 
quadric transformation which is equivalent to one of 
the forms of Landen’s transformation, thus giving a 
geometrical interpretation in three dimensions of 
Landen’s transformation for real arguments. 

Parts. 

Academy of Sciences, July g. — M. Albin Haller in 
the chair.— Gabriel Bertrand and Mile. S. Benoist ; 
The nature of “ celloisobiosc.” The celloisoboise of 
Ost and Prosiegel and of Ost and Rnoth ajipears 
from its properties to be a tmxturc of proccllosc, 
described by the authors in a previous coinTnunica- 
tion, and ccllose. - Andie Blondel : 'Phe conditions of 
yield of generating vahe lamps having a character- 
istic of the singing electric arc : the definition of 
their power. — V. Grignard and R. Escourrou : The 
tertiary methyllicptcnols ; their catalytic hydro- 
genation. The product of hydrogenation varies with 
the catalyst (platinum black, nickel), and also with 
the pressure of the hydrogen. The best results 
were obtained with nickel working under a pre.ssure 
of about 15 mm. of mercury. — Serge Bernstein : 
The best approximation of functions possessing one 
essential singular point. — Nikola Obrechkoff : A 
problem of Daguerre. F. Selety : A distribution, of 
masses with a mean density zero, without centre of 
gravity. — Th. De. Donder ; The synthesis of the 
gravific. — Andr6 Kling and Arnold Lassieur : Aqueous 
solutions. A sketch of a theory explaining the 
hehavioiir of watpir towaivla inHipji+nro arul fhp 


hydrogen cell independently of the ionic hypothesis. 
— Pierre Bedos : Ortho-phenyl -cyclo-hexanol and the 
bromhydrin of 1-2, cyclohexane diol. Ortho-phenyl- 
cyclo - hexanol is the main product of the reaction 
between the oxide of cyclohexane and phenyl- 
magnesium bromide. Tt would appear to be a 
stereoisomer of the compound of the same composition 
obtained by Braun, Gruber and Kirschbaum by 
the addition of hydrogen to ortlio-oxydiphenyl. — 
Pierre Jolibois and Chassevent ; The setting of 
plaster. An account of experiments on the maximum 
.solubility of anhydrous calcium sulpliatc as a function 
of the temperature to which it has been heated. — 
Victor Lombard : The permeability of nickel to 
hydrogen. If d expresses the volume of hydrogen 
passmg through the nickel plate of area i sq. cm. 
then it was found that at constant difference of 
pressure on the two sides of the plate, d ~ a* \ at 
constant temperature, the yield of gas d-KjV, 
where P is the difference of pressure. — Roger G. 
Boussu ; Contribution to the study of supersaturation. 
Details of experiments with supersaturated solutions 
of potiissium bitartrate and calcium sulphate. — 
L. J . Simon : The oxidation of graphite by a mixture 
of silver bichromate and sulphuric acid. — H. Gault 
and (h Ehrmann : The soluble cellulose - ether salts 
of the higher fatty acids. Hydrocellulose is treated 
with an acid clilondc and pyridine in tlic presence 
of a solvent. Deserijitions of cellulose distearate, 
dipalmitate, and dilaurate are given. — Max and 
Michel Polonovski : Escrolniethene and its alcohol- 
atc. — E. Delhaye : Relations between the orogenic 
movements and the great depressions of Central 
Africa . The grahen of Lufiia (Katenga).— Mile. 
J. Bolssc de Black- The mode of formation of a 
frane in Cantal —Allyre Chassevant and Chouchak ; 
The incasurenient ol the degree of ionisation ol 
mineral waters — H. Ricdme : Growth and heliotrop- 
ism. — Jean Politis : The mitochondrial origin of the 
anthocyamc pigments in ffowers and- leaves. —M. 
Piettre : The humus in the coffee plantations m 
Brazil. — M. Aron : The influence of tcm])crature on 
the action ol the testicular liormone. — A. Desgnez 
and A. Bierry ; The action of Vichy water on the 
urinary reaction. — Jean Camus, J. ]. Gournay, and 
A. Le Grand ; h2x])crinicntal diabetes. — M. L 4 vy- 
Solal and A, Tzanck : Puerperal eclampsia aqd the 
phenomenon of shock. Arrest by pilocarpine. — M. 
Bazin : Animal and human neoplasms. 


Official Publications Received. 

Z(K)Io}(Nc1i(' Meth)tlp«liiiRr‘n, uitufgBVHii vaiiwegn 'm lli.jks Musnum van 
Nutuarl),ikt) lliatoirn to lioulon. Oiidor Rodaotio van Piof Dr. E. D. 
Van Oort. D(wd 7, Aflovoring 8-4, I’p 121I--J62. (Leidon • E. .1. Brill.) 

Doimrlnient of tlio Interior : Bureau of Education. Bulletin, ll>28, 
Na d : Homo KconoinicH Education. By Honriotta W. Calvin. Pp. ly. 
5 cento. Bulletin, iy23, No. 1.0 : Tlio Bililo in the Pahllc School* ; 
Legal Status and Curront Piactico. By WilHani R Hood. Pp. 13. 
.0 cnntH. Bulletin, 102.8, No. 1(1 : Statistical Siii vey of Education, 1010-20. 
By Florence DuBois. Pp. 41. 10 cent-s. Bulletin, 1028, No. 22 ; Eiinca- 

tional Work of the Kniglits of Uolinnlnis. By Mark .1. Hweany, Pp. 
iiH 12. 5 cents. Bulletin, 102;i, No. 2.'j : Ueernt Developinonls In 

Educational Journalism, By Prof. W. Carson Ryan, Jr. Pp. 14. 6 
cents. (Washington : Government Printing Otfleo.) 

The North of Scotland College of Agnciilturo. Guide to Experiments 
at Crsibstone, 1023. Pp. 4.'). (Aberileen.) 

D«l)artTOent of the Inlerioi : United States Geological Survey, Bulletir. 
732: Geology Biel Ore Depusits of Shoshone County, Idaho. By Joseph 

B. Umpleby and E. L. Jones, Jr. Pp. v-flOd-fld plates. 40 cents. 
Bulletin 740; Mica Doposits of the United Stales. By DonglaS' ^ 
Sterrett. i^). xl-f842-f20 idates. .^lO cents. Bulletin 741: Tlie Jsir* 
bridge Mining District, Nevada; wiib a Note on the Charleston District, 
By Frank C. Schmder. Pp. v -1-81}+ 20 plates. 20 cents. Bulletin 748 : 
Geology of the Oatman Gold District, Arizona ; a Preliminary Repoit. 
By P. L. Kansome. Pp. iv -1-68 +12 plates. 10 cents. (Washington : 
Governm^t Printing Omco.) 

Departoient of the Interior ; United State* Geological Survey. Water* 
Supply Paper 48S : I'he Floods in Cientral Texas in September 1021. By 

C. K. Ellsworth. Pp. lv+6«+8 plates. 15 cents. Water-Supply Paper 
403: Hj-droeleotric Power Systems of California and ttieir Extensions into 
Oregon and Nevada. Prepared in oo-operation with the United States 
Forest ^vloe. By Fredeinok Hall Fowler. Pp. xiix+127d+78 plates. 



The Ether and Electrons.^ 


By Sir Oliver 

Preliminary. 

I HAVE been asked to speak on possibilities of 
research in pure physics, and I rejoice that 
attention has always been paid to the vital importance 
of pure science in an Institution the backbone of the 
work of which must be of a metrical character connected 
with industrial applications, and much of it necessarily 
subject to routine. 

The main lines on which physics has recently and 
is still so rapidly advancing are well known. There 
is no need to direct attention to such inquiries as are 
the direct outcome of radioactivity, in its various 
forms spontaneous and induced : problems which 
range from atomic investigations like those which 
go on in the Cavendish Laboratory, through X-ray 
and ordinary spectrum analysis, down to the various 
devices of wireless telegraphy. In all these things 
there are among the members of the staff of the National 
Physical Laboratory, and on the Governing Body, 
more than competent advisers. 

I must just deal with such ideas as have iDeen occupy- 
ing my attention of late. I have found it intere.sting 
recently to look up some forgotten remarks of my 
3 wn—made soon after a National Physical Laboratory 
was decided on, but before it was founded — in the 
preliminary jmrtion of a presidential address to the 
Physical Society of London on February lo, 1899, 
is reported in the Proceedings of that Society, vol. xvi. 
Part VI., June 1899. Among other things there 
referred to, is a suggestion by FitzGerald that circularly 
polarised light sent through an absorbing medium 
might constitute it a magnet— -a discovery not yet 
made. I see there also a reference to a Blue-book of 
[898 recording a Government conference about the 
'ounding of this Laboratory. Sir Richard Glazebrook 
las also kindly directed your attention to my address 
;o Section A of the British Association at Cardiff in 
[891, in which the foundation of a National Physical 
Laboratory was specially advocated. 

an address on •• Some Possibilities for Research in Pure Physics, 
specially on the Ether," delivered to the staff ol the National Physical 
Uboratory on March 14. The first section of the lecture is omitted for lack 
» space. It dealt with possible research in boundary or overlapping regions 
n imcific sciences, and on the relation between physics on one band, and 
physlolQiQr, and bhdogy on the other. This section, and cme 
fotnar detalla about the pOMUdJitv of a renewed atteafit to detect 
^ dli^B oye an Ptim fiov akn^ Hum « magnetic tenp, win be publUied 


Lodge, F.R.S. 

Properties of the Ether. 

The question of what constitutes n distinction 
between physic.s and chemistry is diflitult to 
but in general it may be said that chemists diteu* 
chiefly with static relations and groupings, wh^ 
physicists arc more inclined to treat phenomena 
kinetically. Another clear distinction, at any rate 
at present, between these two sciences is that one 
deals with matter only, and the other deals with the 
ether also. It seems that the electric charge is the 
unifying or connecting entity between matter and 
ether. Uncharged matter appears to have no effect 
on ether at all. But its charged particles, or electrons, 
in so far as they quiver or rotate, do disturb the ether 
and generate waves in it. Moreover, if they revolve 
or travel, as by locomotion, they generate magnetism 
in it ; and even wlien they arc stationary, they 
generate in it or rather are inevitably accompanied 
by what is rallied electric force. That is, they appear 
to attract or repel each other from a distance. Further- 
more, for some reason — which 1 and some others think 
to be residual electric or possibly magnetic attraction, 
— they exert over minute ranges tlie force known as 
cohesion, which again must be exerted entirely through 
the ether, since particles of cohering matter are not 
in contact. And again they exert, even at the most 
enormous distances known lo astronomy, the minute 
residual force known as gravitation ; which in the case 
of bodies of astronomical size amounts to a force of 
gigantic magnitude. 

Light, magnetism, cohesion, gravitation, — all these 
are affairs of the ether, and are all studied in physics. 
A superstition has recently arisen that the ether is 
an exploded heresy, and is unnecessary; but that 
is an absurd misunderstanding. The theory of 
relativity says nothing of the kind. As a mathe- 
matical method it need not mention the ether, any 
more than Laplace in his “ System of the World ” 
felt that he need mention the Creator. He was 
entirely within his rights in ignoring the Deity ; and 
so is a relativist in ignoring the ether ; at least when 
neither attempts to philosophise on that basis. For 
ignoring a thing is not the same as putting it out of 
existence. Extinction is as impossible to us as 
Creation. We have to take things as we find them : 
and we find ourselves imbedded in elRer and matter. 
So we had better make the best of it, • 

Present Knowledge about Ether. 

IIow much do we know about the ether, and how 
much is it possible to ascertain ? We do not know 
as much as we ought, but we know a few things; 
and we hope by futuier investigation to know more. 
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Unfortunately, the ether is a very perfect, elusive, 
highly-endowed substance, which makes no direct 
a[>pcal to any of our sense organs. Accordingly, it is 
only investigated with some difficulty ; and its 
properties arc so different from those of matter that 
very elaborate and expensive arrangements have to 
be made in order to cope with it. Even when we have 
made those arrangements, it may decline to give an 
answer, and the result may be negative. Still, a 
truly negative result is something tVfinite, and is better 
than nothing. But every positive result is of extreme 
value. Let us summarise the results we already 
know. 

First of all, we know that the ether can transmit 
waves at a definite and finite speed of 300,000 kilo- 
metres a second. Next, that those waves are electro- 
magnetic, with the elei'tnc and magnetic vectors at 
right angles to each other, and in the same phase. 
We also know that the superposition of related electric 
and magnetic vectors in the same phase results in 
propagation with the sjieed of light. 

Then we know that light cannot be tran.smitted by 
conductors of electriiily, which act like a solution 
of optical continuity, luirthermore, inside a trans- 
parent body light travels more slowly than in free 
space, showing that the ether is affected .somehow 
by the neighbourhood o] matter ; the arnouni of this 
affection being .some I lines called the refractive index, 
which is the measure of the retardation experienced 
by light, and sometimes, from another point of view, 
the dielectric coefficient. 

We further know tliat if tran.sparent matter is 
moved in the direction of the light inside it, a certain 
fraction of its velocity is added to the light -added 
of course algebraK'iilly. I’lius demonstrating, not 
..that matter has any power of conveying light — which 
it has not — liut that some influence or reai'tion on 
the ether belongs to the matter and travels with it ; 
that influence being just the one which effected the 
retardation and is responsilile for the refractive index, 
the fraction of added velocity being, as .surmised by 
h'resnel, i - i//a^. 

We also know, from < ertain experiments conducted 
by myself, that this property of matter does not 
extend in the slightest degree beyond its boundary; 
so that however fast matter is moving, light just 
outside it is not affected at all. Or, as we may express 
It, matter has no power of carrying; the ether with it. 
The ether has nothing of the nature of viscosity. 
If a fluid at all, it is a perfect fluid. Not even if the 
matter is charged or magnetised does the influence 
extend beyond its boundary so as to affect the stream 
of light close to it. (See Phil. Trans. 1893 

Yet inside transparent matter the phenomena of 
light show that the ether must be modified in many 
ways, giving rise to all manner of crystalline effects 
— the optics of crystals — and the various phenomena 
•of polarisation ; especially that interesting one dis- 
covered by Faraday, that the plane of vibration is 
rotated, in one direction or another, by even non- 
crystalline and fluid matter when immersed in a 
longitudinal magnetic field : and those other phenomena 
discovered by Kerr, all of which may be summed up 
Under the names elliptic and rotatory polarisation. 

If is easv enouith to sav that liaht is retarded to 


a definite extent by transparent matter, but the 
complete theory of it is not so simple.- Something 
about it will found in the writings of ,Sir J. J. 
Thomson. All the phenomena of dispersioA and 
anomalous dispersion must be taken into account 
if we would understand the inter-relation betweeai 
matter and ether. 

New Effects. 

Not long ago the interesting phenomenon was 
discovered by Prof. Richardson that the act of 
magnetisation rotates a piece of iron, and a quantita- 
tive investigation of this delicate effect has been 
made recently by Prof, ('hattock and Mr. Bates. I 
understand that a converse effect has now also been 
observed by Mr. Barnett, namely, that rotating a 
piece of iron magnetises it. 1 remember making an 
attempt to discoser such a phenomenon long ago 
at University College, London ; but 1 found nothing 
securely. Capricious and spurious effects were difficult 
to avoid, and I suppose T had not suflicicnl perseverance. 
We knew nothing in those days about electrons or 
their orbits, though we felt that there was something 
rotatory about magnetism ; nor was it more than a 
suspicion that electricity itself might jiossess a trace 
of inertia, in addition to the recognised quasi-inertia 
of self-induction. Modern skill may have been able 
to overcome the difficulties inherent to such an experi- 
ment, but caution is desirable, since it is not clear 
why rotation should det elop ,one polarity rather than 
another, if the atomic arrangement aspre truly random. 

There is more to be got out of the original discovery 
by Richard.son than has yet appeared- and I venture 
to predict that w'c have by no means heard the last 
of it. The Zeeman effei^t seemed small at one time ; 
and if it be said that the Richardson effect could have 
been anticipated, 1 reply that Larmor anticipated 
the Zeeman effect ; though it is true he did not expei^t 
the right magnitude, because the mass of the particle 
responsible for radiation was not then known. Tlie 
quantitative relations of the Zeeman phenomenon 
clearly showed, for the first time, that the radiating* 
particle was one of electronic and not of atomic mass. 

1 mention these two apparently disconnected 
phenomena together advisedly ; for while the orienta- 
tion or precession of electronic orbits in gases account 
for the Zeeman effect, the orientation of electronic 
orbits in iron accounts for the Richardson effect. 
Both are .small, but the Zeeman effect is the smaller 
of the two ; it needs the appliances of spectrum analysis 
for its detection. It is far bigger than it would have 
l:)een if the atom had been the radiating element 
instead of the thousand-times smaller mass of the 
electron. As to the Richardson effect, it is .surpri.sing 
that it has been observed and measured at all, for the 
smallness (in mass) of the electron is no help to tliat ;• 
and the detected reaction is not something optic^ : 
or etherial, but the gross movement of a mass of 
ordinary matter. Not much movement, truly, — 
quartz fibres must be used of course, and plenty of 
refinements, — but still a material movement is observed 
as the result of orientation of electronic orbits ; and 
that is noteworthy. Reactioij of radium froiri 'atomic 
projectiles was observ^ reaction of radio- 
meter vanes too ! atoms, and these 
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effects are connected atomic bombardment; 
so in that respect they differ from the effects just 
mentioned. 

I would liken the Richardson effect in some respects 
more tq the Lebedcw and NicholLs and Hull detection 
of the. pressure of light, as suggesting an etherial 
reaction on ordinary matter. 

Referring to this light-pressure ; it is so small 
lliat Crookes failed to detect it, just lus Faraday failed 
to detect the Zeeman effect with the appliances of 
his day and without a Rowland grating ; hut the most 
trivial fact, so it he a fact, is of enormous and may lie 
of cosmic importance. Poynting invoked light-pressure 
to account for cometary and other astronomical 
results ; and now Eddington calls upon it to sustain 
the Atlas-like burden of holding up the hillions of 
tons of superincumhent material which constitutes the 
(^rust or envelope of a giant star. An amazing applica- 
tion of the (terrestrially) almost infinitely .small. 

Parenthetically, in using the term .so-and-so’s 
“ effect,” 1 do so under jirotest. This personal kind 
of nomenclature should he temporary, and not outlive 
the gc'neration of discovery. This kind of naming 
began with either the Dofipler or the Peltier effect, 
and was right enough when novel effects were few ; 
hut now that they constitute a multitude, we older 
folk are apt to get confused among the j)lentiful crop 
which the more fortunate youngsters are continually 
evolving. Prof. Richardson is entirely free from 
blame, for he calls his discovery a gyro-magnetic 
effect ; which is explicit and satisfactory. 

Tuk Positive Electron. 

Pefore leaving this part of the subject 1 should 
like just to direct attention to what I have written 
in Nature for November 25, 1922, p. 696, that 
we ha\'e not yet securely discovered the positive 
electron. Tiie [iroton has to serve that function for 
the present, hut what the constitution of the simplest 
known nucleus of an atom is, remains to he determined. 
Something is known about the proximate or apparent 
constituents of some heavier atomic nuclei, though 
not much, but nothing at all of the constituents of 
the nucleus of a hydrogen atom. It may be an 
indivisible particle so small and concentrated as to 
have a mass 1800 times that of a negative electron ; 
but to me it seems unlikely that this is the right solution. 
It may, on the other hand, be built up of a stable 
grouping of hypothetical electrons both positive and 
negative, — each one being like a mirror image of the I 
other. If so, it remains to be explained why the 1 
outstanding charge of all atomic nuclei is apparently 
positive, and whether that is accurately true. All 
I advocate is to keep the door open for further investiga- 
tion, and to persevere with the quest of the positive 
electron by any methods that may suggest themselves. 

Why negative electricity should differ from positive 
so greatly, or in any respect save in sign, is not at all 
clear ; and it is difficult to understand how one of 
these entities can have been constructed out of the 
ether, without the simultaneous production of it? 
opposite partner. 

‘ Electrical Theory of Matter. 

The mechanics o| the ether are not yet known; 
and until we Mve d^vi^ifid some system of mechanics 
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which applies, not in a blindfold, but in a clear and 
lucid, manner to the behaviour of the ether, we must 
remain to some extent in the dark. Here, then, is 
scope for experiment. At present we are using ether 
waves to examine the properties of matter, the structure 
of crystals, the structure of molecules, and even the 
structure of the atom. But wc must go on in due 
time to u.se these phenomena for an investigation of 
the ether it.self. We know that movement of matter 
docs not affect the j-efractive index nor the polarising 
properties of that matter. But we know that if 
matter is moving fast enough, it tends to carry some 
ether with it, and thereby adds to its own inertia to 
a known and predicted extent. Wc also know that 
inertia itself is a magnetic and therefore etherial 
phenomenon. The way in which J. J. Thom.son, 
Heaviside, and Larmor have worked out the electrical 
relations between ether and matter, as regards inertia, 
changes of inertia with speed, and radiation con.sec]uent 
on acceleration, has been a marvellous achievement 
of our time, of which quite inadecjuate popular notice 
has l)cen taken. Still there it is. They have laid the 
foundation of the Electrical Theory of Matter, and 
have opened up a way for our descendants to' explain 
nearly all the properties of matter in terms of the 
ether, and possibly the very existence of matter itself. “ 

Wc do not yet know how an electron is composed. 
We know still less — if that is possible — how a proton 
is composed. But that they ultimately will turn out 
to be etherial structures of some kind is possible and, 
as 1 think, probable. 

Meanwhile wc know that not only the mass of 
bodies, but their shape, is affected by motion througJi 
the ether ; this was demonstrated by that great exiieri- 
nient of Michelson’s, which I regard [irimarily as an 
experiment on matter by means of light, and not an^ 
expenment on light by means of matter. It may 
hereafter be regarded by a sensible though preposterous 
historian— that is, one who puls the cart before the 
horse — as the first and only verification of the Fitz- 
Gcrald-Lorentz theory of modified electrical cohesion, 
or peculiar interaction between moving particles. It 
lias I'leen used as the foundation of the Theory of 
Relativity. But that is an ingenious offshoot or 
excrescence. T should like everybody to realise that 
the Electrical Theory of Matter had already accounted 
for nearly all the things which drop out so naturally 
from the theory of relativity : such as the increase 
in mass, the FitzGeralrl contradion as a reality, the 
Fizeau effect on light ; even an extra revolution of 
the axes of a planetary orbit, unless gravitation itself 
is modified by motion. (See several Articles in the 
Phil. Mag. between August 1917 and June 1918, by 
Prof. Eddington, G. W. Walker, and myself ; beginning 
with page 81 of vol. 34, and with conclusions sum- 
marised on pp. 143, 482, and 486 of vol. 35.) The 
Electrical Theory of Matter may conceivably be made 
to account for the two other as yet incompletely, 
verified gravitational effects so brillianfly predicted 
by Einstein. But that remains to be seen. 

Possible Experiments. 

Limits of space will not permit me to deal here with 
the possibility of an experiment to determine whether 
there really is etherial circulation along magnetic 
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lines of force; attention may be directed, however, 
to papers describing my early attempts at such experi- 
ments, as partly described in the Philosophical Magazine 
for April 1907 and May 1919. In making experi- 
ments on the ether we must recognise that what we 
set out to look for we may not find : but we can 
also remember that careful and conscientious experi- 
ment, conducted with good apparatus, must lead us 
somewhere, and may result in a discovery exceeding 
in importance and interest any^ property we had 
set out to examine. 

Kinetic Elasticity. 

The contrast between the kinetic and the static 
mode of regarding things runs all through physics. 
Most physicists arc imt)ucd with the more fundamental 
character of a kinetic explanation, and never feel 
really satisfied with an explanation in terms of static 
or potential energy. Of the two kinds of energy, 
kinetic appears to them the more fundamental kind. 

So, as we all know. Lord Kelvin tried to explain 
the elasticity of a spring balance, or any spiral spring, 
by means of gyrostats, or spinning tops. He was 
able to devise, at any rate theoretically, two concealed 
mechanisms, one of wliich was static and the other 
kinetic; that is to say, one of which contained a 
spiral spring with a protruding hook at the end, while 
the other contained a processing system of gyrostats, 
also with a protruding hook. The observer was 
challenged to hang things on the hook, or to feel its 
recoil, and to say which was which. Or, in more 
general terms. Lord Kelvin endeavoured to devise 
a kinetic theory of elasticity. His famous theory of 
the vortex atom, in which ho tried to explain some 
of the pro[3erties of atoms in terms of vortex rings 
and their collisions and interactions, was of this nature. 
It was extended by J. J. Thomson at an early date 
into almost chemical regions, in his early Adams’ 
prize essay. 

In his later life. Lord Kelvin was inclined to abandon 
this view of elasticity as regards solids ; and his vortex 
atom declined to satisfy cither him or others, on 
further development. Jlut none of these ideas should 
l3e completely abandoned. In so far as they success- 
fully illustrated any of the properties of matter, 
they are worthy of consideration. Although we now 
know that the atom is not a vortex ring, or any- 
thing like it, I would challenge any one to .say the 
same of an electron, 'rhe electron has Ijecome the 
fundamental material unit : and what its constitu- 
tion may be, we none of us know. It must be in 
close relation with the ether, and must ultimately, 
as I think, be explicable in terms of the ether. But 
the fundamental properties of the ether are too little 
known at present to enable this to be done.^ We 
cannot say whether the electron is to be explained 
statically as a knot or otJier geometrical configuration 
or strain centre, on one hand, or as some kind of 
circulating or vortex movement on the other. The 
constitution of the electron remains for discovery, 
in spite of all the w'ork of Larmor on the subject in 
his brilliant book “ Ether and Matter,” and other 
papers imbedded in- tlie Phil. Trans. If it should 
turn out that an electron can be thought of as a Imot 
or any, kind of static stra^^ then 1 for one feel tbnt 


that cannot be regarded as aii ultimate explanation^ 
though a most useful approximate one, and that the 
strain will have to be resolved into or accounted for 
by some kind of etherial vortex motion. 

Not only have the electric and magnetic forces 
belonging to an electron, respectively at rest and in 
motion, to be explained ; but also the slight residual 
strain depending on the square of the charge, and 
therefore irrespnictive of sign, which we call gravitation, 
has in a complete theory to be explained also. For 
few can doubt, I think, that gravitation must now 
be regarded as a function of the electron and the 
proton, that it is not something which springs into 
being when these units are associated so as to con- 
stitute an atom of matter; it is unlikely that the 
tight packing of a large number of hypothetical 
positive and negative units in the proton could 
account for it. More likely gravitation will turn out 
to be an etherial phenomenon explicable in terms of 
the beknottedness which distinguishes the singular 
point of an electron from the rest of the ether. The 
rest of the ether is not affected by gravity, but 
possesses qualities akin to what in mechanics we call 
elasticity and inertia. Otherwise the unspecialised 
ether of space could no1;^transmit radiation, or sustain 
a magnetic field — as we know it does. For it is 
necessary always to remember that though electric ' 
lines of force terminate on materia^ iquits, most of i 
their course lies in undisturbed ether T^while magnetic 
lines of force do not terminate at all^ -titit are always 
closed curves, surrounding electrons, Jn motion, but 
themselves existing, I presume, wholly in the ether, 
and showing every sign of being essentially a kinetic 
phenomenon, demonstrative of inertia. 

Inertia itself I see no way of explaining in any 
fundamental manner. It seems to be a property 
that we must postulate as existing in the ether, — a 
property akin to density ; though it is true we can 
explain the inertia of matter — that is, of any material 
unit— in terms of the concealed magnetic fields in- 
evitably associated with its motion. 

To leave these more transcendental regions for the 
present, we may recall that although the kinetic 
theory of elasticity has hitherto failed to develop in 
connexion with solids, it holds perfectly for the case 
of gases. The elasticity or recoil of compressed air 
used to be thought of as analogous to the recoil of an 
elastic spring. But Waterston first, and then Joule 
and others — including especially Maxwell and Clausius 
and Loschmidt, — explained it brilliantly, together 
with many other of the metrical properties of gases, 
as the result of molecular motions and bombardment ; 
so that it has become a familiar and elaborate theory 
— the Kinetic Theory of Gases. Hence, in that form 
of matter about which we know most, the kinetic ^ 
theory of elasticity holds the field. ' I? 

Radiation and Matter. 

Now come a series of questions which it is diffi- 
cult to formulate precisely because of our inadequate 
knowledge, and concerning which we must make the 
best of the hints which from time to time are a^ded 
us by Nature,— questions whi^ i}»it% ^ohtemed 

; with the i^ture.df radia^ti, 4 ^ irith the mtecactions 
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It is oanecessary to point out in the first instance 
that li^ht is now known to exert pressure, and there- 
fore to convey momentum. An advancing wave-front 
possesses momentum, which it can transmit to any 
obstacle which either reflects or absorbs it. If reflected, 
the pressure it exerts is double what it exerts when 
absorbed ; all quite in accordance with common sense. 
But I rather want to concentrate attention on the 
state of things when the wave-front is advancing — 
it may be for hundreds of years — through so-called 
empty space. It carries with it a pressure equal to 
the energy per unit volume. If the Third Law of 
Motion is true without exception,— and it is surely 
politic to assume the truth of that law until it is 
negatived, — ^there must be a longitudinal stress in 
that stream of light, with a reaction on the source 
at one end and on the advancing wave-front on the 
other. 

The source is always something material. Light 
can only emanate from an accelerated— that is, from 
a revolving or vibrating — electron. Hence, at that 
end the reaction has a material basis, in accordance 
with the customary experience that a line of stress 
must stretch from one piece of matter to another. 
But what happens at the other end ? When it 
encounters matter, the reaction is exerted on that 
matter, and everything is plain sailing. But while 
it is advancing in free ether, what is it that sustains 
the reaction ? We can only answer, the wave-front. 
The wave-front cannot sustain it statically. It can 
only do .so by advancing at the speed of light. But 
it is remarkable and worthy of note that in this 
['particular the advancing wave-front simulates one of 
the properties of matter, namely, the power of sustain- 
ing stress. 

Now to me this is very suggestive. We do not 
know what precisely is the kind of motion occurring 
in tlie as.sociated electric and magnetic vectors which 
are travelling with the speed of light. We do not 
know the kind of motion associated, more statically, 
with an electron. But the guess is almost forced 
upon us that possibly these two kinds of motion are 
not entirely distinct. We could not say that perhaps 
they are one, and not two ; for there are certainly 
differences between them. One must advance ; the 
other may stay still. But is it possible to regard one 
as a consequence, or as a generator, of the other? 

The electron generates light. 

. Does light generate an electron ? 

\ (I am using the term “ Light ” in a very general 
. »nse, not limiting it to the physiological kind which 
N^ites the sense of vision, but including X-rays, and 
^j^ther forms of short wave radiation.) 

^ti^t do we know about the effect of this kind of 
radu^n upon matter ? We know that it can produce 
the inijfular movements that we call heat, and also 
that it can stimulate chemical action. But the 
discovery of photoelectricity shows us that it may 
do more. It may fling out an electron, with a surprising 
amount of energy, dependent upon the frequency, 
that is, upon the wave-len^h, of the incident radiation. 
This is a hint not to be ignored. Nor is it ignored ; 
and there must have Been many speculations to the 
kind of it achieves tl«s result. One 

wodd nat^ly^sppi^se! at flat that it must do it 


by means of resonance, that is, by the ac^mulation 
of properly timed impulses, until an explosion occurs. 
But the evidence is, on the whole, rather against a 
resonance view; because the result seems, almost 
independent of the intensity of the incident radiation, 
and to depend only on its wave-length.- Kor does 
it seem as if a great length of radiation was necessary 
in order to produce the result .* though this is a matter 
which requires further and more conclusive experiment. 
If a beam of light is .interrupted and cut up into small 
sections — as might be done by a narrow slit in a very 
rapidly revolving disc, — would this intermittent light 
be equally effective? For if it is equally effective, 
the fact would tend against the continuous accumula- 
tion of a small synchronous disturbance. 

I believe that some experiments have been made 
in this direction, and that the answer — so far as it 
goes — is that intermittent is as effective as continuous 
illumination, and feeble light as efficient as strong. 
The energy falling upon a minute surface in a beam 
of diffuse light is insufficient to account for^ the 
energy of the resulting effect, unless it is a trigger 
effect. 

But this rather wants pressing to extremes. To 
cut up a beam of light into really short portions is 
not very easy. If a radial slit a millimetre in width 
is made in a disc a metre in diameter, revolving a 
hundred times a second, light sent through it is diluted 
and cut up into sections ; but the length of each 
section is still about a mile, and accordingly would 
contain more than a thousand million waves,— which 
is amply sufficient for resonance. 

However, the evidence so far is supposed to negative 
the resonance idea : so much so that it has been 
supposed that the wave-front is not a uniform surface, 
but a siMJckled one ; that it is discontinuous ; and that 
the amount of energy concentrated in one of the 
specks may be vastly greater than would be reckoned 
on the diffuse or continuous theory. 

The idea of a speckled wave-front would have 
seemed to our scientific ancestors rather wild ; though 
it must be remembered that Newton, with his Corpus- 
cular Theory, was temporarily satisfied with something 
very like it. Nevertheless, the Corpuscular Theoty 
had to be abandoned because of the artificial way in 
which it explained polarisation, and because it seemed 
to require that light should travel quifcker inside 
matter than outside, instead of slower— as Foucault 
proved it to do, — and because there are real difficulties 
in explaining interference and diffraction, unless the 
wave-front is continuous. 

However, it does not do to turn down a theory too 
readily and prematurely, merely because we encounter 
a few difficulties. No hypothesis is wild which has 
attracted the serious attention of J. J. Thomson, 
and other brilliant physicists, including— as I think 
we must — even Faraday ; as evidenced by his 
“Thoughts on Ray Vibrations” (“Experimental 
Researches,” vol. iii. p. 447). 

Moreover, though these ideas, as we perceive them 
at present, may not be able to substantiate themselves, 
yet they are the outcome of observed facts ; and it 
may yet be found that, in a modified and revolutionised 
form, ^ey may contm, elements of truth at present 
Ui^p^ed. 
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WiLBERFORCE MODEL. 

It may be said that if we depend on the pressure 
of light as conveying energy, it is a longitudinal 
phenomenon ; whereas an electron is probably a 
rotatory or rotational phenomenon. Or again, if we 
attend to the magnetic oscillation in the beam of 
light, and consider that the electric oscillation is 
separated from it, or neutralised, l)y matter, that 
still there is nothing of the rotational kind about it. 

One answer would be that 'circularly polari.sed 
light clearly has a rotational aspect. Another and 
more fundamental answer would direct attention 
to the transition, or interchange, that may go on 
between a linear oscillator and a rotational oscillator 
when they are of the same fre(|uency, or properly 
attuned. 

In illustration of that, I would invite attention to 
the illustrative models constructed by Prof. Wilberforce, 
my succe.ssor in the chair of ])hysics at Liverpool, 
which show that a continual interchange of energy 
between a linear vibration in one direction, and a 
rotational vibration in a plane at right angles, natur- 
ally goes on when the two modes arc synchronous. 
Thus the energy alternately takes first one form and 
then the other ; and then back again, without inter- 
mission. 

Of course the dynamics of the model is thoroughly 
understood, and Wilberforce himself has explained it, 
that is, has recorded the relevant equations ; '■* and 
in that sense there is nothing puzzling al)out it, though 
its behaviour can be made to look rather paradoxical. 
But I feel that there is some meaning underlying the 
possibilities here indicated, which are not yet com- 
pletely exhausted, and that they may, when more 
deeply considered, throw some light upon the inter- 
action between electricity and magnetism- -if that 
should still be nee'essary,— -and possildy on the inter- 
action between ether and matter, and perhaps between 
waves and elei'trons, where more information is certainly 
necessary. At any rate, 1 regard the behaviour of 
the model as suggestive, and am content for the present 
to direct attention to it, from this point of view. 

Oricin of Electrons. 

Let us as.sume, then, for a moment that there may be 
some truth in the idea of a discontinuous wave-front. 
To what arc we led ? I should reply, that the motion 
in a wave-front seems more akin to the kind of 
motion that ('onstitutes the discontinuous and isolaled 
speck that w'e call an electron ; and that the actual 
generation of an electron by means of light is not an 
altogether impossible idea. 

So I repeat the question : 

An electron suddenly set in motion generates light : 
docs light when it is suddenly stopped generate an 
electron ? 

Sir William Bragg has often directed attention to 
the singulaf relation existing l)etwecn X-rays and 
beta radiation. The impact of a beta particle emits 
X-rays. The impact of X-rays emits a beta particle. 
The energy of the original and the excited beta 
particle Are so closely proj^ortional as to be prartically 
identical. It is as if the same beta particle, that is, 
the sam« electron, had gone out of existence at one 
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I place, and been recreated at another, the intermediate 
link being constituted by specific radiation of a 
perfectly definite wave-length. 

There is no need to assert that one particle has gone 
out of existence and the other come in ; and yet we 
know of no reason for denying it. It may have to 
be denied, but I think it wise to keep an open mind 
on the subject, however bizarre the notion may be. 
There are strange relations between energy and matter 
now coming to the front. Matter contains intrinsic 
energy, as if it were something circulating with the 
velocity of light. There must be some meaning in 
this. The ratio between malter and energy is not 
to be ignored. 

Somehow or other the ether possesses inertia. It 
must, or it could not sustain magnetism, or account 
for the increase of inertia due to motion. The ether 
also contains an intrinsic and characteristic veloi'ity, 
whicli is perfectly definite. It is known that the vibra- 
tions of vortices, and the speed at which a vortex 
medium ran transmit transverse waves, are closely 
connected with the constitutional velocity of rotation. 
The two velocities are in fact ci^ual, or connected by 
a numerical factor, of a magnitude which some theories 
make ^2, but other theories make unity. In any 
case the numerical factor is not far from unity. We 
are justified in supposing that if the ether is full of 
circulatory motion, that motion must be practically 
the velocity of light. In that case, the fundamental 
nature of matter would, a^ear to be giving up its 
secret ; and the relatipfeolttiy’cen matter and energy 
would be explained. 

There docs not then seeth any insuperable difficulty 
about lioping that some future discovery will be able 
to generate matter, or at least to generate an elei'tron, 
by aid of X-rays or other form of radiation. 1 can 
dimly conceive a theory of light which, when its advance 
i was stopped, should terminate not in the irregular 
! jostle called heat, but in the regular cin'ulation or 
vortex motion that we call an electron. 'I'he intimate 
relation between energy and frequency associated with 
the quantum seems to me to negative the mere 
irregularity of thermal agitation, and to suggest 
something quite regular and constitutional. 

We can go further, and can reckon how much 
matter would be generated by a given amount of 
luminous energy, if none of it were wasted as heat. 
A beam of ordinary sunlight ten centimetres square 
shining continuously, and supposed to be all converted 
or interpreted as matter, would generate a weighable 
amount, namely one-tenth of a milligram, in seventeen 
years. 

The density of sunlight near the earth is equivalent 
to 2xio“i® gram per second per square centimetre. 
So if it were interpreted as matter, the earth would^. 
catch 80,000 tons of it per annum. Of course, some 
of it is wasted. Only radiation of the right frequency 
is effective, just as only energy of the right frequency 
is generated by a metrical impact. A lot of the 
radiation may be due to irregular jostling, and this 
portion when absorbed may result in heat. But it 
is the more precise kinds of occurrence which are 
instructive, and which must inevitably attract attention. 

I know that the Bohr Theory of the Atom seems 
'/at first against these speculations. Electrons appear 
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Lo jump from one orbit to another, and thereby ; 
/ive out a certain quantum of energy. But this may 

a supplementary and not a contradictory state- 
ment. What makes the electrons jump ? Which 
electron jumps out ? Sometimes it is from the K 
ring, sometimes from the L ring ; and so on. All 
those things may be known. But still I ask. What 
started the disturbance ? If an electron is generated 
by the impact of light, it does not follow that that 
particular electron is the one ejected. Its entry may 
be the means of ejecting another. Somehow or other 
the atom must get another, in order to restore its* 
constitution. There are doubtless many ways in 
which a strayed electron could be recaptured ; and I 
venture to suggest that our speculation suggests one 
of them. 

Possible Utilisation of Waste Radiation. 

There is an immense amount of radiation travelling 
about space. The whole amount of solar radiation is 
portentous. The fraction which the earth catches, 
though terre.strially so important, is but a minute 
fraction of the whole — less than the two tliousand 
millionth part,— and it seems to have been going 
on for hundreds of millions of years. The radiation 
Irom many of the stars is greater. What becomes 
of all that radiation } Is it all waste ? Space 
IS so imorinous that though thousands of millions of 
suns have been pouring out their energy lor thoiLsands 
of millions of years, space is no warmer. The ether 
IS not wanned by it ; the ether does not alxsorb it. 
The ether is perfectly transparent. Yet our instinct 
rebels against the idea that all this radiation results 
in nothing. Sir W. Siemens speculated as to its 
possil.ile concentration by total Teflei'tion at an ether 
boundary. But I cannot imagine an ether boundary. 

1 can more readily imagine that light results .somehow 
in the generation of matter ; and that there is a 
reciprot'al interai'tion between matter and ether 
waves ; so that eai li is generated by the other,-~a 
sort of constant and perennial interchange. 

I'vlei Irons have come into existence somehow. Thc 
subjecl of origins u.sually lies outside science. The 
origin of matter is as beyond our ken as the origin 
of life ; and yet people speculate about the origin 
of life. Some highly estimated men of sciem'e hope 
at any rate that some day the chemistry and physic-s 
of life may be so tar understood that a highly complex 
a.ssemblage of organic molecules may simulate and 
perhaps adojiL its.’ functions. I see nothing incon- 
ceivable in this. Life has originated somehow ; and 
if we can get to understand anything about its origin, 
the effort is legitimate. It may fail; but it would 
be a very superficial view of religion which resented 
its success. Mind dominates matter ; and the mind 
of man is not altogether of a different order from the 
mind of the Creator. But this is a subject on which 
I could say more on a more suitable occasion. I only 
say thus much now in order to repel any idea of 
impiety in speculating on a possible origin for matter. 

Hypothetical Conversion of Radiation. 

The possibility that a small body may gradually 
grow in mass under the influence of an etlierial trans- 
formation, does not seem one to be scouted without^ 
proper ^Jtaminatiop. The amount of matter scattered i 


about in space is by no means inconsiderable, and the 
problem of its origin has never been attacked. Given 
matter, the origin of radiation has been more or less 
solved. But, given radiation, the idea of its con- 
version into matter has not, so far as I know, been 
mooted. Possibly the idea is erroneous. But inter- 
actions in Nature are so frequent, and the inter- 
relations between ether and matter are so ill understood, 
that I think we should not shut our eyes to the 
possibilities of sometrei'iprocal interaction, even of a 
generative kind.® 

Sometimes I see the difficulties of the hypothesis ; 
sometimes I feel impressed with n sort of probability 
about it. it is easier to sec the difficulties than the 
probabilities. But the relationship between energy 
and matter -connected as they appear to be with 
the second power of the characteristic ether velocity, 
and with the conception of an intimate fine-grained 
rotational structure for the ether— is not a hint that 
should be too lightly ignored or neglected. 

Electrons liuild uj) matter. What builds up 
electrons } They are somehow intimately connected 
with the ether; their motion through it displays. to 
us the phenomenon of magnetism ; and their accelera- 
tion generates wave.s. So far, we are on firm ground. 
When we come to the converse or reciprocal relations, 
we have but lew facts to stand on. But the emission 
of electrons by means of light is one of them ; and 
the bearing of this fact, until it is properly understood 
inevitably justifies speculation. 

Previous Guk.ssks. 

When 1 say that the idea of re('iprocal conversion 
has not lieen mooted, 1 am going beyond the fact.s. 
In Loring’s “ Atomic Theories,” page 80, J find the 
following sentences : 

“ Thus it would seem that the energy phenomena 
are reversible, so that the radiation is us it were con- 
vertible into moving electrons and moving elei'trons 
are convertible into radiation. It is of cour.se only 
the energy which is thus (onvertible. The mechanism 
of conversion is not, however, knowH.” 

Again, in Millikan’s book “ The Electron,” when 
speaking of Barkla’s discovery of the remarkable 
absorbing property of matter for X-rays, he says : 

” It will be seen from these photographs that the 
atoms of each particular substance transmit the general 
X-radiation up to a certain critical frequency, and 
then absorb all radiations of higher frequency than 
this critical value. The extraordinary significance of 
this discovery lies in the fact that it indicates that 
there is a type of alxsorption which is not due either 
to resonance or to free electrons. But these are the 
only types of absorption which are recognised in the 
structure of modern optics. We have as yet no way 
of conceiving this new type of absorjition in terms of 
a mechanical model.” 

Sir William Bragg, in Nature (192^, vol. 107, 
p. 79, with reference to the experiments of Duane 
and Hunt, says : “ Exactly how this strange trarrsfer 
of energy from one form to another takes place we do 
not know ; the question is full of puzzles.” He lias 
several times urged the extraordinary c^cacter of 
the fact that a stream of radiation excited by the 

3 Cf. in Naturb, a6, 1923, p. 703. 
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impact of one electron, after travelling a long way 
and becoming greatly enfeebled, can eject another 
electron with the same or nearly the same energy 
as the first. Facts such as these have suggested 
the discontinuous nature of a wave-front, and the 
actual concrete existence of discrete tubes of force, 
which are apparently analogous to, or suggestive 
of, vortex filaments in the ether. Again, there is 
the fact that the electrostatic potential energy of a 
charge is similar to what the equivalent mass would 
possess if it were moving with the speed of light. 
Also, d propos of this, 1 understand that Sir J. J. 
Thomson has expressed himself thus : 

“ When the energy of a system passes from kinetic 
into potential, there need be no transformation of 
fundamental energy, but merely the flow of a mass- 
producing material, with its intrinsic kinetic energy, 
from one position of space to another, under the 
guidance of the lines of electric force.” 

In accordance with a few other physicists, Thomson 
has been led to postulate a fine-grained structure for 
the ether, which I think rotational, but which he speaks 
of as particles. He suggests that mass is made 
up of identical particles all of the same kind, very 
small compared even with an electron, moving with 
the velocity of light, and subject only to a deflecting 
acceleration, not to any change of energy ; the mass 
and energy of each particle being constant, but their 
distribution depending on the number or concentration 
of lines of force, each line being as it were anchored 
normally to positive and negative electrons, but 
capable of being thrown by motion into loops or 
closed curves, which would then move away with 
the velocity of light and constitute radiation. Where- 
fore it would follow that emission of radiant energy 
must be accompanied by a diminution in the mass 
of the radiating body. 

The converse, therefore, that absorption of radiant 
energy might be accompanied by an increase in mass, 
almost naturally follows. 

My presidential address to the Physical Society of 
London on the subject of opacity, that is, on the 
orthodox theory of absorption generally, — electrical 
as well as optical, — is contained in the Phil. Mag. for 
April 1899, and also in the Society’s Proceedings ; 
in the latter place it is preceded by preliminary 
matter not irrelevant to the present discussion. 

Mkcuanism of Absorption and Emission. 

To understand the mechanics of absorption wc can 
learn from the mechanics of emission. In a wave 
the electric and magnetic vectors are simultaneous; 
that is, the electric and magnetic displacements exist 
together, superposed. At a source they are only 
coexistent in space, not in time; one succeeds and 
gives rise to the other, with successive alternations. 
A source may be at rest, and is merely an alternator : 
a wave is necessarily in motion. The relative phases 
of electric ahd magnetic oscillations in the neighbour- 
hood of a source determine the fact and the direction 
of motion at each locality. Combined in one phase 
they expand or advance, combined in another phase 
they contract or recede ; all this is known to occur 
near the source, that is, near a Hertz vibrator. In 
that region, within a radius of A/sy?, the etherial 


disturbance oscillates to and fro; and beyond tlmt 
range a portion, of the energy acquires its locomotive 
chai^ter, and sets out with the velocity of light. 

Shall not the converse take place when this speed 
of propagation is annihilated, and the ether disturbance 
is reduced to locomotive rest, within a similar range 
near an absorber ? In that region the simultaneous 
electric and magnetic disturbances would be separated, 
and converted into a stationary oscillation, by a process 
inverse to that of radiative emission. 

Considerations of this character are indicated by 
me more quantitatively in the Phil. Mag. for June 
1913, pp. 770-788, and in February rpzo, p. 173; 
also in April 1921, pp. 555-557, where I endeavour 
to associate the ultimate fate of radiation with a kind 
of Einsteinian gravitational theory. It there turns 
out to be necessary to examine electrically the essential 
nature of absorption ; and the illustration or analogy 
with a Hertz vibrator, as either source or sink, is 
employed. I return to the subject in June 1921, 
p. 943, and again in July 1921, pp. 181-183 ; though 
in the last paper the chief point is the disintegration 
of atoms which is to be expected at a certain calculated 
very high temperature — such as has since been con- 
sidered by Prof. Eddington likely to occur in the 
interior of giant stars. 

Eddington has taught us — at any rate hypothetically 
— that m the interior of giant stars, where the tempera- 
ture is excessive and the radiation powerful beyond 
easy imagination, the substance of the star is dis- 
tended, blown out, supported, as it were, by radiation 
bombardment, as the skin of a football, or an india- 
rubber tyre, is distended by the molecular bombardment 
of the air inside. He has further speculated, so I 
understand, that the interior of these sfars may 
constitute a laboratory in which the more complex 
atoms can be built up, — those same heavy atoms of 
which we have now at length begun to witness the 
breaking down, under the operations of spontaneous 
radio-activity. There cannot be breaking down every- 
where : there must be building up somewhere. We 
do not yet know what can be accomplished under 
conditions of extreme heat and pressure,— nor, 1 may 
add, under conditions of great pressure combined 
with extreme cold. 

It may be said ; the analogy fails, since what I am 
trying to suggest is the generation of electrons, and 
we nowhere know of the tneaking down of electrons. 
That is true : we do not know either of their breaking 
down or their building up. It may be that we shall 
discover the untying of an electron first ; or it may be 
that we shall discover a tying-up first, and the untying 
later. Or it may be that, once tied, they are permanent. 
Or of couKe it may be that they cannot be tied. But 
these questions seem to me all open. The time for 
discovery is not yet ; but he would be rash who would 
say that discovery in any particular region is impossible. 
If there are any clues, it is the privilege and indeed 
the duty of science to follow them up. If the clues 
are imaginary and useless, then open discussion will 
demonstrate their futility. But if we can see any^ 
distance, however dimly, into the unknown, then 
sooner or later we may be sure that , pioneers will 
explore those dim regions untd tkey are iUuminated 
i^th.the searchlight? m systernktic^knowledi^r 
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Pensionable Teaching Service. 

I N our issue of November 18, 1922, we published a 
leading article dealing with the principles of 
Circular 1286 issued by the Board of Education. That 
circular attempted to define what was a “ Full-Time ” 
Teacher within the meaning of the Superannuation 
(Teachers) Act of 1918, and the attempt was by no 
means successful in*so tar as it applied to teachers of ex- 
perimental science and teachers of technology generally, 
and particularly to teachers of advanced subjects in 
Technical Institutions. In the article referred to we 
pointed out the salient defects of the proposals, and 
we are pleased to record that in Circular 1311 of the 
Board of Education now before us there are not only 
some modifications l 3 iit also some “ explanations^” 
which in themselves modify the original proposals 
considerably and suggest that Full-Time Teaching 
Service will be determined on broader and more 
knowledgeable principles than were indicated in Cir- 
cular 1 286. 

In the new circular — wc wonder, by the way, why it 
was not issued as a “ supplement to Circular 1286 ” — 
the Board of Education slates that it will apply the 
principles set out in llic original circular, subject to the 
modifications and cxjilanations indicated. These 
modifications go far to meet the objections raised in 
our article referring to Circular 1286, 

The Board makes it clear that the 30 hours suggested 
as a weekly minimum (for 36 weeks, or the equivalent) 
were intended to include not only the hours of actual 
teaching but also hours devoted to subsidiary duties 
entailed by actual teaching; that actual leaching 
covers not only class teaching in accordance with a 
regular time-table, but also the supervision of prepara- 
tion and tutorial work with individual pupils or small 
groups of pupils ; and that the subsidiary duties to be 
taken into account are not limited to those which are 
performed on the school premises, since in many cases 
some of them can be performed more conveniently — 
and, we may add, more efficiently — elsewhere. Those 
explanations sliould help to round off many sharp 
edges of the parent circular. 

There is also a more definite statement in respect 
of relief from actual teaching hours for heads of 
departments in 'I'echnical Schools and for assistant 
teachers in secondary and other schools who are 
charged with substantial duties in organising particular 
subjects or in organising features in flbe corporate 
life of the school. This is only right, and we are glad 
to see it definitely pronounced. 

In clause 7 of the original circular there was a refer- 
ence to research work which we considered to be very 
Unsatisfactory. Board now states that time spent 
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in instructing students in the methods of research will 
be regarded as forming a part of the teaching. Further, 
it is stated that research work which enters into the 
actual preparation of lessons to advanced students will 
be properly regarded as a duty subsidiary to actual 
teaching. 

On the whole, then, it may be said that the new 
circular is more reasonable and more justly favourable 
than the old. We still feel that tdUchers in Technical 
Institutions may be penalised if their full-time service 
is to be judged l>y the same standard of actual teaching 
hours as that wliich normally obtains in Primary and 
Secondary Schools. We admit that the circulars do 
not say they will be so judged, but, on the other hand, 
there is no statement, direct or implied, that the same 
standards exactly will not be applied. That would be 
extremely unfair, and extremely bad educationally, 
to those teaching .subjects which involve experimental 
demonstration and laboratory preparation, and to 
those teaching advaiued subjects. A definite state- 
ment on this point would have allayed anxiety on 
the part of many who arc approaching the pension- 
able age. 

Further, most of the work done by tull-time. teachers 
in Technical Institutions is evening work, and this 
work is necessarily more intensive, and involves not 
only a heavier strain in the actual teaching process 
but also much more complete preparation work than is 
required for corresponding day work. We regret that 
this has not been recognised in the new circular, for even 
though the officers of the lioard may recognise it and 
act upon it, it dues not seem fair cither to the teachers 
concerned, or )'et to the Principals and Education 
Authorities, that no definite pronouncement is made 
on the subject. 

Finally, we cannot help feeling that Circular 1286 
should not have been issued officially before it had 
been submitted to representatives of the authorities, 
governing bodies, and teachers I'oncerned. The Board 
stated in the first paragraph of that circular that though 
it contemplated the application of the principles set out, 
it would be glad to consider any observations by a 
certain date before arriving at a final decision. The 
result of the observations is shown by Circular 1311 ; 
but surely it would have been very much Ix'tter had the 
revision been made before the official i.ssue of the first 
circular. As it is, there has been much difficulty and 
misunderstanding, and in some cases these provisional 
principles hat/e already been acted upon and, in the 
light of the supplementary and explanatory circular 
before us, acted upon wrongly. We also feel that it 
would have been better to have cancelled Circular 1286 
entirely and to have issued a new one amended on the 
lines of Circular 1311. 


Map-making from Air Photographs. 

Generalised Linear Perspective: Treated with Special 
Reference to Photographic Land Surveying and Military 
Reconnaissance. By J. W. Gordon. Pp. xvi + 184. 
(London, Bombay and Sydney : Constable and Co., 
Ltd., 1922.) 215 *. net. 

D uring recent years much attention has been 
paid to air-photography as a means of survey- 
ing; the present developments of the subject being 
chiefly due to the varied experience w'hich was gained 
in the W'ar. The method is still on its trial. There 
are certain conditions under which it promises to be 
successful, but no peace-time surveys of any im])ortance 
have yet been carried out on thi.s system. It is likely 
to be found of value in flat countries, and for maps on 
medium scales. Air-photo surveys have been suggested 
for the majjping of deltas, such as those of tlic Ganges, 
the Niger, and the Irrawaddy, and for the survey.s of 
large native tow'ns. Tlie suggestion, made a few years 
ago, to map a hilly West Indian island in this way, 
w'as, probably w'isely, “ turned down.’’ 

The subject is thus, so far as concerns peai e-time 
sur\x‘ys, in a tentative stage, and any original con- 
tribution to the theory is most welcome. Mr. J. W. 
Gordon has made .such a contribution m liis book 
entitled “Generalised Linear Perspective."’ He gave 
a demonstration of his methods at the l^ritish Mu.seum 
on March 25 la.st, and they have been described in 
popular terms in the Times. Ills ideas are thus 
being made well-known. 

The main object of his investigation is to find a 
direct and simple .system of converting an “ inclined ” 
air-photograph into a map or plan. In the most 
general case a photograph is taken in the air, at an 
unknown height above the ground, of country with 
unknown undulations and hills ; the camera is tilted 
at an unknown angle and the direction of the tilt is 
also unknown. Now'adays, howxver, thanks to the 
insistence of the Air Survey fommittee, it may be 
expected that the focal length of the lens will be 
known in every case, and also the position of the 
optical centre of the photographic plate. 

The first step in Mr. Gordon’s investigation is to 
choose a horizontal reference plane on which the plan 
of the ground is to be projected, at a distance from the 
nodal point of the lens equal to its focal length — a 
useful simplification, which, however, determines auto- 
matically the scale of the plan, so that photographs 
taken at different heights will be plotted on different 
scales. 

Mr. Gordon introduces us to a new terminology, 
puzzling at first, and not always very ’dearly ex- 
plained, but legitimate. It is necessary to learn the 
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meaning of such terms as air-foot, margin, margin 
parallel line, carto-photo-field, parameter parallel, and 
so on. By taking measurements from the horizon on 
the photograph and from the “ margin ” on the 
reference plane (the margin being the intersection of 
the reference plane with a plane through the nodal 
point parallel to the plate), the invariable relation is 
obtained where /» = F sec 6, F being the 

focal length, 6 the tilt of the optical axis measured 
downward from the horizontal, h the distance measured 
to any poipt in the photograph from the horizon, and 
H the distance from the “ margin ” to the projection 
of that point in the reference plane, these distances 
being measured in the principal plane. Such distances 
have thus the reciprocal relation that if one set, say 
in the photo plane, is expressed as an arithmetical 
series, the other set in the reference plane will be 
expressed as a harmomcal series. 

Along the line ot the intersection of the photo plane 
with the refereiK'e plane all magnitudes have, of course, 
the same value ; and it also results from the perfect 
similarity of position of the two planes that, at the 
point on their intersection where it is cut by the 
principal plane (the vertical plane containing the 
optical axis), angles on the reference plane are correctly 
represented on the pltotograph. This point, which is 
sometimes known as the “ isocentre,” is called by 
Mr. Gordon the “ field centre,’' and, as he remarks, 
this property of the identity in the two fields of any 
angle located in the field centre is the fundamental 
law of the perspective of angular magnitudes. The 
field centre is thus an appropriate origin for polar 
co-ordinates. 

Let us now imagine the photograph to be hinged 
along the line of its intersection with the reference (or 
map) plane, and let it be turned round on this axis 
until it is in the map plane. The hinge (parameter 
parallel) is a line on which all lengths arc truly repre- 
sented in the photograph, and the field centre is a 
point in this line at which angles are truly represented. 
Distances measured at right angles to the hinge are 
connected by the expression \llp=p!h. For distances 
measured parallel to the hinge, we have Yfy—pjh 
where Y is the ordinate of a point on the map, y that 
of a point on the photograph; or Y/y = (X -i- />)//>, 
where X is the abscissa on the map plane, measured 
at right angles to the hinge. 

To make use of these expressions we must fix on the 
photograph the position of this hinge line, which is 
parallel to the line of the horizon ; and to do this we 
must draw the horizon.. The distance between the 
hinge line and horizon is p. To fix the horizon, Mr. 
Gordon rediscovered, in the course of his investigation, 
a solution which he afterwards found bad been given 


by Brook Taylor, of Taylor’s Theorem, two hundred 
years ago. Thus, let there be three points in a line 
in the reference plane (or cartographic field), and let 
the known length of one segment be a and of the other 
h, the line lying in any direction. Let A and B be the 
lengths of the representations of these segments in the 
photograph. Then the distance, V, from the inter- 
mediate point of the three, on the photograph, 
measured along the given line, to the horizon, is 
(<T-t-i)AB/(<jB-iA). This gives one point on the 
horizon and a second divided line Will give a second 
point, so that the horizon can be drawn on the photo- 
grajih. 

Mr. Gordon also points out that it is possible, in a 
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similar way, to identify the nadir point on a photo- 
graph, by making use of a vertical line on which three 
points have been marked at known distances from 
each other. From the nadir point, a line drawn 
through the optical centre, at a distance zF/sin 
from the nadir point, gives the position of the principal 
vanishing point. 

The accompanying illustration will serve to give 
an idea of the lines made use of by lir. Gordon in 
constructing a plan from an oblique photograph. The 
method used was not precisely that which would be 
employed in survey work, but the diagram indicates 
the general principle. The height of the nodal point 
of the lens was i6 ft. lo in. above the floor ; the focal 
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length was 6*48 in. The optical centre of the photo- 
graph was known. In place^of measuring the tilt, this 
was determined from the photograph ; the joints in the 
floor gave the principal vanishing point, and the vertical 
lines the nadir point. If the distance between these 
two points is Q, then the angle of tilt = J sin'"^2F/Q ; 
in this case the tilt worked out at 37" 57'. The distance 
of the parameter parallel and field centre from the 
principal vanishing point is p. If an upright arith- 
metical scale, measuring from the parameter parallel, 
is drawn alongside the photograph, this will be repre- 
sented on the plan by a harmonical scale. Or, by 
computation, if h is the perpendicular distance, from 
the horizon, of any point in the photograph, the distance 
of the representation of this point, measured from and 
at right angles to the parameter parallel, will be 
p{p-h)lh. The intersection of parallels so obtained 
with rays drawn through the “ field centre ” will give 
the positions of the points on plan. 

So far, the system is essentially a point by point 
method of plotting. It will, no doubt, often be found 
of real value, and the neatness and simplicity of the 
few calculations required recommend it, especially in 
those cases in which the plate is considerably inclined 
to the horizontal. It is not so convenient when the 
plate is nearly horizontal, and it would l>c a mistake to 
suppose that it enables photographs to be converted 
into plans which could not have been so converted by 
the methods used before its publication. The data 
required remain the same. The method has the minor 
disadvantage that the plotted plan will depend for its 
scale on the height of the camera, so that a mosaic of 
photographs will give a series of plans on different 
scales. But this is not an important objection. 

Mr. Gordon’s book is somewhat troublesome reading, 
and the student will probably find the clearest explana- 
tion of his methods and terminology in the chapter 
entitled “ Recapitulation.” But the book contains 
original matter and will take its place in th^ list of 
authorities which those interested in the subject must 
study. 

Mr. Gordon states in his preface that recent develop- 
ments of methods of military reconnaissance have 
given “ an urgent call ” for a generalised system ; he 
writes of “ the authentic rule which the soldiers of 
1915 so urgently desiderated ” ; he .states that he 
provides the solution of the mathematical problem 
“ that grievously vexed the soldiers during the years of 
the Great \Var ” ; and he indicates generally that, in 
his opinion, the want of a knowledge of Taylor’s rule, 
rediscovered by him, prevented the survey staffs of 
the armies from making effective use of air-photo- 
graphs in the construction of military maps. This 
does npt do justice to th6 work of the survey staffs. 
Na 2806, VOL. 1 1 2] 


The writer of this notice is satisfied that if Mr. Gordon’s 
book had been available during the War, it would have 
made no material difference. Mr. Gordon provides a 
^ew method of plotting ; but several other thoroughly 
sound methods were in use. 

No difficulty was, as a fact, experienced in converting 
air-photographs into plans by the methods actually 
used. It is not the case that oblique photographs 
were avoided on account of any supposed difficulty 
in making use of them. This is a mistaken idea. 
Photographs departing considerably from the hori- 
zontal were, in general, avoided, because it was neces- 
sary to get vertically, or nearly vertically, over the 
enemy, to find out what he was doing and to avoid 
the interference of cover. The photographs so 
obtained, although taken on plates that were only 
inclined to the horizontal some 3° or 4° on the average, 
were not treated as plans, but were converted into 
plans by perfectly orthodox methods. There is an 
admirable exposition of the matter by Lt .-Colonel 
M. N. MacLeod entitled “ Mapping from Air Photo- 
graphs,” published by H.M. Stationery Office. All 
who arc interested in the subject may be advised 
to read this. They should also read Mr. Gordon’s 
instructive book, and they will then see that there are 
several ways of killing this particular cat. 

Two other matters call for special comment, namely, 
contouring from air-photographs and the u.se of a 
vertical base. As to the first, the theoretical difficul- 
ties arc not fonnidable, but the practical difficulties 
are, and neither Mr. Gordon nor any one else has yet 
properly solved them. At present Mr. Gordon’s sugges- 
tion is as good as any, and that is to plot two maps 
of the same piece of ground from two different jiositions 
of the aeroplane, and determine the heights, point by 
point, by means of the varying parallaxes. This agrees 
with the advice of Lt.-Col. Macl^od, which is to prepare 
prints of two photographs, separately taken, “ rectified ” 
to a chosen horizontal plane, and from one of them to 
make a tracing which can be superimposed on the 
other, for comparison of parallaxes. But even this 
method will fail when the points are not visibly marked, 
and would be inapplicable to the contouring of an 
ordinary hill-side. Perhaps something might be done 
by stereoscopic plotting from two parallel plates 
simultaneously exposed from the extremities of the 
wings of an aeroplane. 

With regard to the use of a vertical base, Mr. Gordon 
points out that it is theoretically possible, given, in 
the oblique photograph, a vertical line which has 
three points marked on it,^at known distances from 
each other, to determine the nadir point on the photo- 
^pih, and, the o|)iticaI iJentrie beihg known, the till 
and i^mmetp , But the pracricaJ 
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difficulty of arranging tor such a vertical line to appear 
in the photograph would appear to be considerable. 
Ropes suspended from small balloons are liable to be 
deflected from the vertical by local air movements, 
and the system would involve additional apparatus. 
The suggestion is an ingenious one, however, and 
deserves to be tried. ^ 

It should be noted, in conclusion, that recent ^ experi- 
ments by Prof. Melvill Jones and Maj. J. C. Griffiths 
have shown that it is possible to fly on such an even 
keel that the photographic plate shall seldom be inclined 
to the horizontal as much d,s 2°. This would re.sult in 
linear errors, on the uncorrected photograph, of less 
than per cent. In many cases this class of plotting 
error can be permitted for detail, and in such cases no 
knowledge of, or correction for, tilt would be required, 
and all that would be necessary would be to know 
the length of one line on the ground to give the scale. 
There would be a great saving of time and expense 
in plotting the map and in fixing ground points, and, 
for the more rapid kinds of reconnaissance, in flat or 
undulating country, progress may be hoped for in 
this direction. 

Light and Health. 

Heliotherapy, By Or. A. Rollier. With the Collabora- 
tion of Dr. A. Rosselet, Dr. H. J. Schmid, Dr. E. 
Amstad. (Oxford Medical Publications.) Pp. xxii + 
288. (London : Henry Frowde and Hodder and 
Stoughton, 1923.) 25^. net, 

A lthough it has long been known that certain 
radiations have a powerful action on physio- 
logical processes, it is only in recent years that much 
attention has been given to the subject as it affects 
the higher animals. Apart from the mechanism of 
carbon assimilation in the green plant, our eyes have 
been mainly directed to the lethal effects of ultra- 
violet rays, and, more recently still, to those of X-rays 
and of radium. The author of the book before us was 
one of the first to appreciate and to make practical 
use of the beneficial action of sunlight. Dr. Rollier’s 
ivork at Leysin has been made familiar to readers of 
Mature by the recent lecture given at the Royal 
Institution by Dr. Saleeby, and the reviewer cannot do 
better than refer those who wish for further information, 
ivith abundant and deeply interesting illustrations, to 
this translation of Dr. Rollier’s book. Forewords are 
:ontributed by Sir Henry Gauvain and Dr. Saleeby, 
Vhile special <ffiapters are included on the scientific 
oasis by Dr. Rosselet, on the use of X-rays in the 
x>ntrol of the progress of the treatment by Dr. Schmid, 
ind on the adjuvapts.^f heliotherapy by Dr. Amstad, 
who adds a oa Aop^ttuberpiw 
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The book itself is a most fascinating one and will 
be found full of interesfing details, not merely of 
clinical nature, but of value to the student of science, 
art or morals. It should have a wide circulation, and 
the only criticism that I am inclined to make is that 
the price seems rather high. I refer to this now in 
order not to end on a discordant note. It is difficult 
to see what might be the cause of this high cost, and it 
is to be feared that*it may tend to restrict the sale of 
a book which should be in the hands of everyone who 
has at heart the happiness of his fellow-men, and 
especially of those who love children. I wish par- 
ticularly to direct attention to the wide general interest 
of the contents, because the title might give the 
mistaken impression that it is a purely medical work. 

The scientific reader will notice that we have much 
to learn as to the physiological action of light, and it 
will probably serve the best purpose if I devote the 
space available to a brief reference to the facts brought 
out by Dr. Rollier’s work and to the gaps which await 
the results of further investigation, much of which can 
be done in the laboratory. 

In the first place, we must distinguish between the 
effects of rays of different wave-lengths. In rickets, 
it is a limited region of the ultra-violet that is effective; 
in tuberculosis, we have no precise knowledge of the 
important region, except that the heat rays of long 
wave-length have to be guarded against. The necessary 
exposure cannot be tolerated except under the cooling 
influence of alpine air or of sea-bathing. Recent work 
tends to show that the rays of the red end of the 
spectrum may neutralise the benefit of the shorter 
wave-lengths. There is scope for investigation of the 
action of optical .sensitisers, when atmospheric con- 
ditions cut off the active rays. The red algse give 
us an example to follow. It is also clear that exact 
measurements and records are needed of the rays of 
various wave-lengths present in the sun’s light in 
different places and at different times of the year and 
day. 

Next, we may note that Dr. Rollier has from the 
first been aware of the fact that the direct action of 
the rays on a diseased organ is not what is required. 
Exposure of the skin in any situation suffices. It is 
natural to draw the conclusion that some photo- 
chemical product is sent from the skin into the 
circulating blood. But we have as yet no actual proof 
of this, and there are other possibilities which cannot 
be entered into here. In any case, we are shown that 
the skin has some important functions hitherto un- 
appreciated. 

Then there is the remarkable fact that it is only 
those individuals whose skin takes on the well-known 
bit)fwh;|»gment^on,aftw € to the sun who 
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react rapidly. We do not know the meaning of this — 
whether it is merely an unessential reaction which is 
associated with other characteristics of the individual, 
whether the brown pigment is an optical sensitiser, 
or again whether it is a screen to cut out injurious rays. 

A further question requiring more investigation is 
the increase in oxidative metabolism. There may be 
reflex effects to muscle, or a direct result of warming 
of the blood (Sonne), or it may be simply a reaction 
to the cold air. It appears that the muscles of tuber- 
culous patients may grow in size and firmness, although 
they may be but little used. 

The general effect of the treatment is not to be 
overlooked, especially in the case of children brought 
into bright and interesting surroundings. 

Although it is in the direct cure of disease that 
the most striking effects of sunlight are seen, it is 
impossible to believe that the physiological processes 
at the basis of these effects play no part in the pre- 
vention of disease. Dr. Rollier has an interesting 
chapter on his “il^cole au Soleil,” established for 
children predisposed to tubercular disease. Exposure 
to sunlight must, moreover, be of the greatest im- 
portance in maintaining normal health — a fact far too 
little taken to heart. 

There are many points of practical importance 
brought to our notice by this book. I may conclude 
with mentioning two of these. Dr. Rollier shows that 
pulmonary cases do quite well, contrary to the view 
often expressed. Care must be taken to avoid over- 
heating and exposure to the sun must be very gradual, 
with adequate ventilation. The other point is the 
necessity for keeping the atmosphere over our large 
towns and manufacturing areas free from the pollution 
of smoke. W. M. Bayliss. 


Primitive Culture Analysed. 

Har/y Civilisation: an Introduction to Anthropology. 
By Alexander A. Goldenweiser. Pp. xiv + 428. 
(London, Calcutta, and Sydney ; G. G. Harrap and 
Co., Ltd., n.d.) 155. net. 

D r. goldenweiser has long been known for 
his acute criticism, in various journals, of the 
theories and constructive efforts of the most noted 
ethnologists ; we therefore welcome in this introduc- 
tion to anthropology an exposition of his matured 
views, though his book will but partly supply the need 
there is for a systematic treatise on ethnology. 

- The book consists of three parts : the first deals with 
a general sketch of the Eskimo, Tlingit and Haida, 
Iroquois, Baganda, and Central Australians, as illus- 
trfttive of distinct civilisations, though in each case one 
bi tlieir respective cultures has been given more careful 
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treatment than the others. Goldenweiser correctly 
states that “ the only way to know early civilisation is 
to study it in the wholeness of its local manifestation,” 
The various activities and beliefs of a people are so 
intimately interwoven that quite wrong inferences may 
be drawn if a custom is separated from its context and 
compared with an analogous custom isolated from 
another group. These five accounts afford material 
for future discussion ; as the author states, other 
groups would have served as well, but these suffice 
for practical purposes without rendering the book 
unwieldy. 

The second part deals with industry, art, religion 
and magic, and society, which are considered partly 
from the point of view of special cases and partly 
constitute a limited comparative survey. There is a 
great deal of valuable matter in this section, but there 
are also many aspects of culture that are not alluded 
to, possibly from lack of space. For example, the 
researclies of A. R. Brown on various Australian tribes 
throw new light on Australian sociology, and what is 
often termed “ soul substance ” is not mentioned. In 
discussing diffusion versus independent development In 
early civilisation some valuable reflections are made.‘ 
Graebner’s views are slightly criticised, Elliot Smith is 
dismissed with scorn, but Rivers is dealt with at greater 
length, though some of his arguments are described as 
“ highly artificial.” The author concludes by saying 
“ we must reiterate our former position that the 
diffusion of civilisation from tribe to tribe is but one 
of the basic factors in cultural advance, the other 
factors being human creativeness, resulting in the inj;^ 
dependent origination of new things and ideas,” though 
elsewhere he says, “ the civilisational role of borrowing 
is fundamental.” 

In the third part Dr. Goldenweiser discusses various 
theories of early mentality : those of Herbert Spencer, 
that the ghost is the corner-stone of early theology, 
that spirits are derived from ghosts, the nickname 
theory of animal and other cults ; the views of Frazer 
on magic and its relation to science and religion, the 
origin of exogamy. He says that ” Wundt approached 
the problem of primitive mentality with a far broader 
and deeper equipment in scientific method than did 
Spencer, Tylor, or Frazer. As a student of psychology 
he was proof against the allurements of a facile mode 
of interpretation of primitive thought, of which these 
authors are so often guilty. He discarded the crude 
rationalism of Spencer and Tylor. . . . The associa- 
tionism of Frazer also collapsed before Wundt’s critical 
onslaught,” but even Wundt often failed “ to escape 
the allurements pf monpgenetip- derivations.” Durk- 
helm also receives very favourable consideration, 
though his tremendous exf^geration of the import- 
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ance of social factors as contrasted with all others ” is 
duly noted, and he “fails to do justice to the con- 
tribution of 'the individual to religious experience.” 
He also disagrees with certain aspects of Levy-Bruhl’s 
views, and with Rivers in his criticisms thereon ; he, 
like others, cannot accept Freud’s Cyclopean family or 
his conception of totemism. 

The last chapter on early life and thought is an 
admirable constructive effort on the part of the author, 
in which he ranges himself on the side of the French 
and German psychologists as opposed to British 
anthropologists. 

As Dr. Goldenweiser freely criticises others, he cannot 
object to having a few of his own shortcomings pointed 
out. Buganda lies north and north-west of the 
Victoria Nyanza ; we are told that “ maize is perhaps 
the principal staple food ” of the Baganda (p. 83), but 
Roscoe says no grain is grown and that plantains 
furnish their staple food. There are more varieties of 
Australian canoes than the two bark ones he refers to, 
and the dingo is not a wolf, but allied to the Indian 
dog. The decorative art of Australia is more varied 
than he imagines, and ceremonies for the multiplication 
of totcmic animals are not confined to the Aranda, 
as he seems to imply (pp, 109, 281). Pile dwellings 
and tree houses have a more extended range than is 
indicated (p. 135). The great stone images of Easter 
Island are not “ wooden idols ” (p. 306). It is 
incorrect to describe Elliot Smith as a “ follower ” 
of Rivers ; if anything, the reverse is nearer the 
mark. The statements are erroneous that “Man 
has never used man as a regular article of diet . . . 
we do not hear of the eating of relatives ” (p. 396). 
Throughout the book the term “ etching ” is used 
for engraving or incising : etching is a definite technical 
process. A. C. Haddon. 


Sir Alfred Yarrow. 

Alfred Yarrow: his Life and Work. Compiled by 
Eleanor C. Barnes (Lady Yarrow). Pp. xv + 328 + 78 
plates. (London : E. Arnold and Co., 1923.) 
loj. bd. net. 

L ady yarrow has given us a most interesting 
and genial account of the life and work of 
Sir Alfred Yarrow and has successfully portrayed, 
in happy and engaging style, a character which Smiles 
would assuredly have been glad to utilise in his examples 
of “ Self Help,” and to have included in his “ Lives 
of the Engineers.” She has succeeded in showing 
not only the shrewd business capacity of Sir Alfred, 
but also his remark|ble ability to apply science to 
the needs of the great industry with which he was 
chiefly associated, especially in. those branches^ in 
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which he was in the front rank of pioneers for a very 
long period. His admiration for the attainments and 
discoveries of the man of science stands high, but it 
is equalled by his appreciation of the sound sense 
and fertility of resource of the skilful manual worker ; 
and a perusal of the book will indicate the reasons for 
his being in the forefront of those who have derived 
advantage from the happy combination of the two. 

Lady Yarrow shows that Sir Alfred, equipped with 
an abundance of scientific and general knowledge, 
was quick to perceive when the teachings of science 
or of handicraft, or both, could be brought to the aid 
of his problems, and, soon satisfying himself of the 
accuracy of his premises (generally by the help of 
homely but convincing experiment), he rapidly pro- 
ceeded to successful solution, mostly with satisfactory 
and frequently with far-reaching results. 

It has fallen to the good Ipt of many to have been 
associated with Sir Alfred in some portions of his 
comprehensive work ; few, if any, can have been 
connected with the whole of the developments in ship- 
building and marine engineering in which he has 
taken such a prominent part, and this story of his 
life consequently contains much of interest that must 
be new to every individual reader, however intimate 
his acquaintance for a period may have been. To 
all such the book will be highly reminiscent, and 
naval engineers in particular will recall many exciting 
incidents of the trying times which marked the 
endeavour to get better than their best from the 
coal-fired boiler and the high-speed reciprocating 
engine, each in its special pandemonic environment. 
As described in the book, these experiences con- 
stituted a phase provoked by the demand for high 
speeds which necessitated the use of extremely light 
machinery, and they had to be endured to prepare 
the way for the engine-room conditions that we now 
enjoy — perfect peace with oil-fired boilers and turbines. 

Sir Alfred Yarrow’s part in the development of 
high-speed craft is generally well known, but the full 
extent of the part he took during the War is perhaps 
not so widely known. The chapters devoted to this 
portion of his work do not disclose the whole of his 
efforts, so remarkable in one of his advanced years, 
but they are sufficient to reveal his high sense of 
patriotic duty, and the versatility and value of his 
vigorous endeavours. He enjoyed the confidence of 
Lord Fisher in his work for the Navy, and amply 
proved that the confidence was justified. 

But, in addition to his high professional reputation, 
Sir Alfred is esteemed for his kindly disposition coupled 
with more than an ordinary desire to help his fellow-men. 
The author’s note at the end of the volume delineates 
I, this side of Sir Alfred’s character in touching words, 
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and her interesting descriptions in the text of his 
principal philanthropic schemes supply further details. 
His own ideas of how to dispose of “ a balance at the 
bank in excess of what is necessary ” are given in 
Chapter XX., “ The Convalescent Home,” and are 
commended to readers, who will afterwards under- 
stand more readily the unique reasons for Sir Alfred’s 
many generous benefactions duriqg his lifetime. 

Lady Yarrow has evidently compiled her work under 
some restraint, as more could be told both of Sir Alfred’s 
professional success, and of his bounty, and his methods 
of encouraging others (for example, his recent munificent 
gift to the Royal Society is not mentioned in this 
book), but she has told enough to warrant Sir Alfred’s 
daim that “ his business life has been filled with 
sentiment and friendship.” She is to be congratulated 
on the scheme, sequence, and style of the compilation, 
and she can be assured .that her work will be highly 
appreciated by the very large circle of Sir Alfred’s 
friends. G. G. Goodwin. 


Our Bookshelf. 

Grundfiss der allgcmet nen Zoologie fur Studierende. Von 
Dr. Alfred Kiihn. Pp. viii + 2T2. (Leipzig; Georg 
Thiemei 1922.) 

This is a wholly admirable text-book. We know of no 
book in the English language exactly like it, none that 
attempts so much w'ithin so limited a space, and, 
moreover, attempts it so successfully, with a due 
regard to the recjuirements of those for whom it is 
written and to the maintenance of a proper balance 
between the various parts of the subject. The book is 
divided into three approximately equal parts, the first 
giving a rapid survey of the morphology of each 
phylum of the animal kingdom, the second an account 
of the physiology of animals, and the third a review of 
the main principles of embryology and the problems 
of variation, heredity, sex, and evolution. The book 
concludes with a short bibliography of more advanced 
text-books and original memoirs to which the student 
can turn for more detailed information on any point. 

In attempting to treat of the whole of the animal 
kingdom in 70 pages, the author may be thought to have 
essayed an impossible task. By confining himself to 
the broad and general characters of each phylum, 
without entering into details of any one type, however, 
and aided by an excellent series of diagrammatic 
figures, he has succeeded in giving an admirably clear 
account of each phylum. The book is intended for 
medical students, and, consequently, special emphasis 
is laid on parasitic forms throughout, without, however, 
overburdening the book in this way or losing the 
general p^pective of the whole. The illustrations 
have been mainly drawn specially for this book. They 
are, in the majority of cases, schematic drawings, very 
clearly reproduced and excellently chosen for the 
purpose, and would make good wall diagrams for lecture 
purposes. . 

l^e point wh^ most impress^ us in this book is the 
excellent l^lance the ^thor has kept between 
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the three broad divisions of zoology— morphology, 
physiology, and embryology — ^with its kindred problems. 
The general course given to first-year mcaiical students 
is apt to be weighted too much on the morpholo^'cal 
side ; physiolog)' is generally neglected, and very little 
consideration is given to the fundamental and general 
problems of zoology. We feel sure that a course on tlie ^ 
lines so admirably sketched by Prof. Kiihn would give 
the medical student a broader outlook on zoological 
subjects, would interest him more for its own sake, and 
would make abundantly clear to him the fundamental 
bearing of his zoology course on his future life’s work. 
He would no longer regard zoology as a subject put 
into his curriculum for his ultimate confusion, to be got 
through with the minimum amount of work in the 
minimum time. With a little amplification. Dr. 
Kuhn’s book would serve as a basis for subsidiary one- 
year courses in zoology for science students. 

Our Solar System and the Stellar Universe : Ten Popular 

Lectures. By the Rev. Charles Whyte. Pp. xi-f 

234 + 18 plates. (London: C. Griffin and Co., Ltd., 

1923.) 10.9. 6J. net. 

The ten lectures which form the basis of this volume 
were delivered as the Thomson Lectures for the session 
1919-1920 in connexion with the United Free Church 
College^ Aberdeen. They provide a survey—fairly up- 
to-date and in general accurate — of the present state 
of astronomical knowledge, in a form suitable for the 
non-scientific reader, so far as it is possible to do so 
without the introduction of mathematics or of mathe- 
matical reasoning. 

There are a fevy errors to which attention may be 
directed. The statement on p. 27 that “ the theory 
now generally accepted as being fJie chief cause in the 
maintenance of the sun’s heat, is that advanced by 
Helmholtz in 1853,” is not jfeorrect. It is well known 
that this theory is not in accord with geological facts. 
Again, on p. 60, it is stated that a temperature of 
750° F. at the surface of a planet corresponds to an 
intensity of the rays of the midsummer sun multiplied 
by 9. This is, of course, a fallacy. The rotation 
period of Mercury is not known with certainty, though 
from p. 61 the contrary would be inferred. It is cer- 
tainly exceeding the limits of scientific truth to say, as 
on p. 15 1, that “ we have every reason to believe that 
a number of planetary bodies, many of them exceeding 
in size our own solar satellites, travel round these suns 
in swift motion over enormous circumferences,” while 
on p. 164 the sentence, “They (the Cepheids) are 
situated from us at enormously greater distances than 
those which up to now have been measured*,” reqirires 
modification. In dealing with the Martian canals, 
their possible subjective nature might have been men- 
tioned. The detailed elementary calculations on pp.^ 
61-2, 87-8 might have been omitted with advantage. 

The book is well produced, with good paper and clear' 
type. The plates have been carefully selected, and it 
is a pleasure to see them reproduced on well-glazed 
paper. Too frequently astronomi(^l photographs lose 
much of their value when reproduced in popular works, 
through the use of inferior paper. , The book can be 
recommended as o^ej? 4 uchwi^ ^v^demuch interest 
mading to those training, 

in MtedSbny, / , ■ H. S. J. 
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Somt QuesHtms nf Phonetic Theory. By Wilfrid Perrett. 
Chapter 6: The Mechanism of the Cochlea. Pp. 
39-^. (Caniferidge: W. Heffer and Sons, Ltd., 
1933.) 25. net. 

This section of Mr. Perrett’s book is an attack on the 
resonance theory of hearing, and on all those who have 
written in support of it. It is his avowed object “ to 
lay the yammering ghost of ‘ sympathetic resonance ’ 
in the coclilea " (p. 44). His criticisms of the resonance 
theory are under three headings : (i) An attack upon 
Helmholtz's theory of beats as he conceives it. The 
construction he puts upon Chapter VIII. of the 
“ Tonempfindungen ” is, in the reviewer's opinion, 
forced and unfair. (2) An uncorroborated personal 
experience of his own which leads him to the conclusion 
that the ear can distinguish two notes “ in perfect 
physical unison ” sounded simultaneously. (3) That 
speech sounds can terminate suddenly in a “ voiceless- 
occlusion ” consonant, consequently no “ after vibra- 
tions " of the basilar fibres occur. Mr. Perrett quotes 
graphic speech records, but admits that the evidence 
drawn from them is inconclusive. 

We gather that Mr. Perrett has abandoned the 
Wrightson theory in favour of a “travelling-bulge” 
theory on the lines of those of Meyer and ter Kuile, but 
he does not appear to have brought forward any addi- 
tional evidence in support of this view. He tells us 
that the preceding four chapters of his book have been 
received “ with gratuitous contumely in certain 
quarters ” (p. 59). We cannot help thinking that his 
manner of conducting a controversy may have been 
responsible to a certain extent for the treatment his 
work has received. G. W. 

The Atnericas. By J. Bruce. (The “ Explorer ” 
Geographies). Pp. viii + 216. (London: G. Bell 
and Sons, Ltd., 1922.) 35. 

A NEW note is introduced into elementary geographical 
teaching by this volume, which appears to be the first 
of a series. After an introductory chapter on map- 
reading, there are several chapters describing the way 
in which the American continent was discovered and 
opened up by Europeans. The sections are vividly 
written and cannot fail to interest, although the para- 
graphs and map dealing with Arctic Canada and the 
North-west passage would bear some revision. Then 
follows a general geographical survey of the Americas. 
Eight double-page plates with full descriptions are a 
notable feature, and there are in addition several sketch 
maps and two coloured orographical maps. The list 
of books for, .students’ reading is useful, but might well 
be extended. The book as a whole gives a far more 
vivid picture of North and South America than the 
more formal analytical text-books succeed in doing. 

R. N. R. B. 

Elements of Glass-blowing. By Dr. H. P. Waran. 
Pp. ix + ii6. (London: G. Bell and Sons, Ltd., 
1923.) 2s. 4 d. net. 

DjR. Waran’s book deals in a clear and practical way 
with many things which a research student will find 
that he requires to liiow. The ability to put together 
And to repair sin^e ^Ihss apparatus is one of the 
things which he. shmdd gwdualiy acquire, and tins 
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book will be found a useful gmdt in this direction. It 
is very doubtful whether the laboratory worker will 
find it desirable to make his own stopcocks or Dewar 
vessels ; the time spent on such work would usually 
be more profitably applied in research, but in places 
where apparatus is not easily obtained it may be 
quicker to make it. As a general rule, unless one has 
become very proficient in glass-working, it is usually 
cheaper and quicker to leave complicated things to 
the professional mai^ 

The Wonders of the Stars. By Joseph McCabe. Pp, 
ix + ii4-f4 plates. (London: Watts and Co., 
1923.) 3s. net. 

The author has written a series of volumes on various 
phases of evolution ; the present book belongs to the 
series, and discusses the light that has been thrown on 
stellar and planetary evolution by the discoveries of 
the last half-century. As an illustration of the diffi- 
culty of keeping up-to-date in discussing the status 
of the spiral nebula:, some of the views of leading 
astronomers in favour of the “ island-universe ” 
theory that are quoted in the book have already been 
modified by the discovery of their rapid rotation. 

While a few sentences here and there might be 
picked out for criticism, chiefly the statement of 
matters of conjecture as facts, on the whole the picture 
given of our present knowledge of the universe appears 
to be correct, and as complete as can be expected in 
the space of 112 pages. We sympathise with the 
author’s appeal for a general agreement among astron- 
omers as to the meaning of a “ billion.” 

A. C. D. C. 

Astronomic : Grosse, Bewegung und Entjernung der 
Himmelskdrper. Von A. F. Mobius. 13 Auflage, 
bearbeitet von Prof. Dr. Hermann Kobold. Teil 2 : 
Kometen, Metcore und das Stemsystem. (Samm- 
lung Goschen Nr. 529.) Pp. 128. (Berlin und 
Leipzig : W. de Gruyter und Co., 1923.) 15. 

This little book has three chapters dealing with 
comets and meteors, the fixed stars, and cosmogony 
respectively. This restriction of subjects enables each 
to be treated pretty fully, in spite of the small size of 
the volume. The information is brought up-to-date, 
and includes recent comets, the Giant and Dw^arf 
theory, and a discussion of the planetesimal theory. 
The star-maps give the positions of all stars of magni- 
tude 5 or brighter down to south Decl. 45°. 

A. C. D. C. 

Tracks of British Animals. Indited by H. Mortimer 
Batten. (Edinburgh : W. and A. K. Johnston, 
1923.) 4s.net. 

This publication takes the form of a chart, 20 in. x 30 in., 
depicting in life-size the spoors of the commoner 
British wild animals and of domestic animals for 
comparison, with brief explanatory notes By the editor. 
The diagrams are boldly and clearly printed and the 
chart should be of the greatest use for the teaching of 
jnature study in schools and for the instruction of Boy 
Scouts and Girl Guides in the craft of the country-side. 
The omission of a figure of the track of a dog is one that 
should be made go^ in a future edition. 
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Letters to the Editor. 

The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications^ 

Photographic Plates for the Extreme Ultra-Violet. 

In recent years there have fieen a number of 
attempts to improve the photographic methods, 
perfected' by Schumann, used in the investigation 
of the ultra-violet, so far without any very striking 
results. 

Recently Mr. David Mann and I have been making 
some experiments with the daguerreotype process. 
The results, though interesting, are .so far of no great 
practical value. It is not difficult to prepare a surface 
which will be very sensitive in the region about 
wave-length 1850 A.U., and on two or three occasions 
we have obtained records extending to wave-length 
584 A.U., but in general the behaviour of the plates 
in the extreme ultra-violet is capricious and un- 
satisfactory. 

Duclaux and Jeantet {Journal de Physique, li., 
1921, p. 154) have described a way of “ Schumann- 
ising” an ordinary dry plate by treating it with 
sulphuric acid, and recently Aston has referred to the 
same process. M. Duclaux has been so kind as to 
send me some specimens of the results he has obtained. 
He informs me, however, that he prefers another 
method which he and his colleague have discovered, 
described in their article just cited, f-lis experi- 
ments were confined to the region of the spectrum 
which may be investigated with a quartz prism 
spectrograph ; 1 have continued them into the 

extreme ultra-violet. 

The procedure is extremely simple. A fast com- 
mercial photographic plate (I have employed a 
*' Seed 30 ”) IS coated with a thin film of a colourless 
paraffin oil. It is then exposed in the usual w’ay m 
a vacuum spectroscope, the oil is removed with 
acetone and the plate is developed. The results are 
nearly, though not quite, as good as those which I 
have obtained with the most sensitive Schumann 
plates prepared according to the old method ; it is 
quite easy to get a record of the strong helium line 
at \584 A.U. 

The success of the process evidently depends on 
fluorescent action ; I have tried a number of different 
kinds of oil, and 1 find that "Nujol,'‘ a very pure 
oil sold in this country for medical purposes, yields 
good results, 

I feel sure that this discovery of Duclaux and 
Jeantet will prove a real blessing to all spectro- 
scopists who work in the extreme ultra-violet. 

Theodore Lyman. 

Jefferson Laboratory, liarvard University, 

June 28. 


The Presence of Urease In the Nodules on the 
Roots of Leguminous Plants. 

After th£. discovery of urease in the Soya bean by 
Takeuchi in 1909, the presence of this remarkable 
urea-splitting enzyme was soon recognised in the 
seeds of many leguminous plants. On the other hand, 
while the occurrence of the enzyme in seeds from 
widely different varieties of plants has been record^ 
in recent years, its absence from the seeds of several 
Leguihinosae has also, been noted. 
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So far as we have been able, to asc^ain, the 
peculiar root nodules of leguminous plants have not 
hitherto been tested for urease. Experiments carried 
out in this laboratory in conjunction with Mr. J. V. 
Collins have revealed the presence of the particular 
enzyme in all the cases examined. Crushed nodules 
taken from the well-washed rootlets of Trifolium 
procumbens, T. pratense, T. repens, Vida sativa, 
Medicago sativa, Galega offidnalis, various lupins, and 
the garden pea, were placed separately in a two per 
cent, solution of urea (sterilised by saturation with 
toluene) to which a few drops of neutral phenol-red 
solution had been added as indicator, A purple-red 
colour, due to ammonia generated from the de- 
composition of urea, was gradually developed in the 
solutions, after they had been maintained at 55° for 
about an hour. Several control experiments showed 
that ammonia was not generated in the absence of 
urea, and that the solution of the latter alone did not 
change the colour of the indicator under the above 
conditions. Also, rootlets not bearing nodules, and 
roots taken from plants belonging to several different 
natural orders, failed to give any evidence of the 
presence of urease. Judging from qualitative experi- 
ments, nodules from the white and the yellow tree 
lupin appeared to be the most active of those examined. 

From these observations it must be concluded that 
the nodules on the roots of leguminous plants possess 
an additional function to the one which they have 
been known to perform since Hellriegel’s discovery. 
While we have not found urease in any roots devoid 
of nodules, clear evidence was obtained of its presence 
in the cylindrical tuberous growths developed from 
the rootstock of the lesser celandine {Ranunculus 
Ficaria). This is the only case so far in which the 
enzyme has been detected in the adjunct of a root 
outside the leguminous family of plants. 

An interesting demonstration of the presence of 
the enzyme can be made without crushing the 
nodules. The entire root cut from a young pea plant, 
or preferably from a young lupin, as it usually carries 
larger nodules, is immersed m a solution of urea 
containing a liberal supply of the indicator (neutral 
phenol-red). Thp action of the enzyme is allowed 
to continue until the solution has attained a rich 
purple-red colour, which of course requires a much 
longer time than if the nodules had been crushed. 
The root is now removed from the solution, rinsed for 
a few moments under the tap and then placed in 
water to which a few drops of the mdicator have 
been added. The diffusion of alkaline solution from 
nodules into the outer liquid can be readily observed 
by the zone of colour which forms in the solution 
directly round the nodules. 

While the first part of this experiment illustrates 
the relatively feeble activity of the nodules in situ, if 
the root be now washed in running water until the 
colour of the indicator is no longer affected, it will be 
found that when immersed again in a solution of 
urea the rate at which the latter is decomposed will 
be much greater than when the nodules were tested 
originally. This obviously suggests that urease is 
produced within the nodules during contact with, 
the urea solution. Under natural conditions the 
micro-organisms present in the nodules are probably 
concerned in the generation of the enzyme as required. 
In our experiments the antiseptic power of toluene 
was apparently insufficient seriously to affect their 
activity. Pending a more extended investigation 
of the subject, our preliminary observations seem 
worth recording. 

E.’ A. Werner. 

University Chemical laboratory, 

Trinity College, Dublin. 
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Solar Activity and Atmospheric Electricity. 

Dr. Chree in a recent paper, ^ giving the results 
of his investigation based on the Kew atmospheric- 
electric data, reaches the following interesting 
conclusion, as stated in his abstract ; “ The results 
obtained are on the wliole not incompatible with 
Dr. Bauer’s conclusion, but they indicate that if a 
relationship of the kind supposed exists, the sun- 
spot influence must be very much less in the case 
of atmospheric electricity than in that of terrestrial 
magnetism.” The conclusion ■ referred to by Dr. 
Chree is that the potential gradient of atmospheric 
electricity apparently varies during the sun-spot 
cycle, increasing with increased sun-spot activity, 
and that the diurnal range of the potential gradient 
of atmospheric electricity, like the diurnal range of 
terrestrial magnetism, increases with increased sun- 
spot activity. 

I fully agree with Dr. Cliree that if there is a 
relationsliip between solar activity and atmospheric 
electricity, it ought to turn out to be a world-wide 
phenomenon, just as in the case of the recognised 
relationship between solar activity and terrestrial 
magnetism. However, this fact is to be kept in 
mind, that disturbances, because of local conditions, 
play a far more predominant rdle in atmospheric 
electricity than in terrestrial magnetism, and may 
in fact be of such a character as to mask completely 
any world-wide effect. Accordingly, in atmospheric 
electricity a very careful selection of stations is 
necessary for the study of world phenomena. It 
thus may turn out that one very favourably located 
station, such as the Ebro Observatory at Tortosa, 
Spain, u})on the excellent and consistent observations 
of which my first conclusions w'ere clnefly based, 
may lead to a more certain result than a dozen 
unfavourably located stations. 

One of the best criteria for judging the unfavour- 
at)lene.ss of a station is the ratio c^lc^ of the amplitude 
of the 12-hour and 24-hour waves, respectively, of 
the potential gradient ; the smaller the ratio the 
more readily does the station show ” universal ” or 
” terrestrial ” results. This ratio at Kew is one of 
the largest of any of the stations known to me ; it 
varies between winter and summer from about i to 5, 
and on the average for the year is 2 against o-8 for 
Ebro, 07 for Eskdaleniuir, and 0 25 for the oceans. 
Furthermore, the absolute value of the potential 
gradient at Kew is more than twice the average 
normal value for the region of the earth from 
60“ N. lat. to 60" S. lat. However, in spite of the 
disturbed character of the Kew station. Dr. Chree 
has suepeeded in getting results which he says are 
not incompatible with mine, and I shall show how, 
by the recognition of another variation to which 
atmospheric electricity appears to be subject, the 
validity of his results respecting the sun-spot effect 
may be enhanced. 

Every series of carefully made and undisturbed 
observations, extending over a period approximating 
a sun-cycle or more, has received investigation and 
definite results have, in general, been obtained. 
A notable exception is Potsdam, where, because of 
severe climatic disturbances, instrumental changes, 
and changes in reduction factor, the extensive series 
of observations at this station unfortunately is subject 
to discontinuities and therefore cannot safely be 
utilised for the detection of a sun-spot effect. For 
the present sun-spot activity, as indicated by the 
Wolf or Wolfer sun-spot number, is taken as a measure 

‘ “ A Supposed Relationship between Sun-spot Frequency and the Potential 
Gradient of Atmospheric Etecttidty,’’ Proo. Pbys. Soc., London, vol. 35, 
Part 3, April 15, roar pp. Z39-X36. 

* Terr. Mag. arid Atm, EUc., vol. 37 (rpaa), p. 30 ; see conclusion/. 
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of solar activity, the possible influence of which 
upon atmospheric electneity is to be investigated. 
Other measures of solar activity — for example, 
prominences — are likewise included in the complete 
investigation. 

Suppose we have for a series of years the mean 
annual values of the potential gradient P in volts 
per metre, as resulting from continuous registrations 
throughout the year and based only on dectrically 
undisturbed days, without negative potential. Let 
P« be the mean value of P for the entire series 
corresponding to tMb mean date T„, and let S* be 
the mean annual sun-spot number ; then with fair 
approximation a formula of the following, type is 
found to hold : 

P=P„+s{S-S«) + <(T-T,„). . . (1) 

The coefficient s represents the change in P corre- 
sponding to one sun-spot number, and t represents 
the time-effect or annual change in P dependent, 
apparently, upon the average character of the 
particular sun-spot cycle in which the series of 
P-observations happens to occur. 

For nearly every series discussed thus far, when 
the station is fairly free from pronounced local or 
climatic disturbances and the annual values of P have 
been derived from electrically-undisturbed days, the 
coefficient s is found to be positive and averages 
about 0-30 per cent, of P,» for the mean of the year ; 
hence, if the sun-spot development from mimmum 
to maximum is 100 numbers, i/te potential gradient 
P suffers an increase from the year of minimum sun- 
spot activity to the year of maximum sun-spot activity 
of about 30 per cent, of P„. (See Table i.) 

The value and sign of the coefficient t may depend 
upon whether the sun-spot cycle in which the P-series 
occurs is below or above average development. 
Thus the present cycle, beginning with the year 1913 
of minimum sun-spot activity, is above average 
development ; hence t turns out to be negative, as 
shown in Table i. No such high mean annual 
sun-spot number as 103 ’9 for 1917 has occurred 
since 1870, when S was i39‘i. How t may vary 
with cycle, and s with season of year, will be discussed 
in the complete paper which is to appear in the 
September 1923 issue of Terrestrial Magnetism and 
Atmospheric Electricity. 

The values of s and t, expressed both in percentages 
of P« and in volts per metre, as determined by the 
method of least squares, will be found given* in 
Table i for three observatories, from Sjiain to 
Scotland, and the mean epoch 1916. The third and 
second columns from the end of Table i contain 
the mean square errors, Mo and m#, obtained respect- 
ively, first on the assumption that the departures 
of P from the mean value P« represent errors of 
observation, and secondly that formula (i) applies. 
It will be seen, from a comparison of the figures in 
the two columns, that by the application of the 
corrections (sun-spot effect and cycle or time effect) 
a very much better representation of the observed 
values of P is obtained than by the arithmetical 
mean P„. 

The last column, contains the correlation 
coefficient between potential gradient and sun-spot 
activity after the application of the corrective term 
- ^(T - T„) to the observed values of eP. It will 
be observed that, in general, the coefficient so nearly 
approaches unity, especially for Ebro and Eskdale- 
muir, as to leave scarcely any doubt of a. definite 
relationship between the potential gradient of 
atmospheric electricity and sun-apottedness. By the 
recognition of the f-change, which is similar in its 
effect to the secular change in terrestrial magnetism, 
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except that it is of shorter period and seems to vary 
from cycle to cycle, Dr. Chree’s correlation coefl&dent 
for the Kew series 1911 to 1921 is increased from 
0*55 to 077, and less regular series 1898 

to 1909 from 0’24 to 

Table i. — Relation between Annual Potential Gradient of 
. Atmospheric Electricity and Annual Sun-Spot Activity. 


Observatory. 

Period. 

Weigbl. 

T,». 

Sm. 

Pw. 

s. 

i. 

s 

U 

n «. 

Me. 


Ebro . 

1911-21 

3 

1916-3 

39-6 

Volts 

perm. 

Volts 

perm. 

+0-35 

Volts 

perm. 

-3-08 

Per cent 
<>t P,„ 
•fo -31 

Pit rent 
I’m. 

-2 73 

Volts 

perm. 

In-i 

Volts 
per m. 
1 4-2 

0-94 

Kew. . . 

1911-31 

I 

1916-5 

39-6 

330 

+0-65 

-4 29 

+0-20 

- 1-30 

4 25-9 

1 i 8-5 

0-77 

Eskdalcmuir 

1913-19 

I 

1916 0 

45 R 

2.58 

-t-065 

-466 

-fo -25 

— i-8x 

li ;-4 

1 8-7 

0-90 


It will be instructive to show (Table 2) for a favour- 
able case, Ebro, the application of formula (i). We 
have for this station, if AP„=(P„-P„,) represents 
the observed quantity and AP^ similarly the 
computed quantity, expressed in percentages of 
P„= ii 2'6 volts per metre : 

P„-P„=o- 3I3(S-39-6)-273(T- 1916-5), 
or AP,=:o-3I3AS - 2-73AT, . . • (2) 

Table 2. — Comparison ok Observed and Computed Values of 
Potential Gradient at Ebro Observatory, 1911-1921. 


No. 

T. 

S. 

Po 

(Obs’d). 

AlV 

APr 

P, 

(Comp’d) 

P.,-IV 

ap«. 

saS. 

<aT. 

APr. 

ap.,- aPi 




Volts 

Volts 

Volts 

Volts 

Volts 



Pit -r-it 

Pi-r . . 1 ■ 


VI.- -....I 




pet ra. 

perm. 

per m. 

per ra. 

per m. 

■ 

■'! I'to 

.11, 

1’,.. 


t 

19x1-5 

5-7 

116 

+ 3 

4- 3-0 

n6 

0 

4 30 

— 10-5 

+ 13-6 

+ 2-7 

+0-3 

2 

19x2-5 

3-6 

>>3 


-07 

112 

-fx 

-f 0-4 

-II-I 

+ 109 

" 06 

+ 1-0 

3 

1913-5 

1-4 

no 

- 3 

- 48 

108 

•4 2 

— 2 3 

— 12 1 

+ 82 

— 43 

4-2-0 

4 

1914-5 

9-0 

109 

- 4 

- 4-7 

108 

+ 1 

- 32 

- 9-3 

f 5-5 

- 4-2 

•4 I 0 

5 

19x5-5 

47-4 

HI 

- 2 

+ 5-2 

n8 

-7 

- 1 4 

-f 2-3 

-I- 2 7 : 

+ 4-6 

— 6 0 

6 

X9X6-5 

57-1 

121 

+ 8 

f 5-7 

118 

+ 3 

I 75 

-f 5-5 

00 

+ 5 -x 

4-2-4 

7 

X9X7-5 

103-9 

130 

f x; 

+ 193 

132 

— 2 

+ X5-5 

4-20 2 

- 2 7 

+ 17-1 

-1-6 

8 

19x8-5 

8o-6 

126 

•M3 

+ 8-0 

121 

+5 

4'XX‘9 

-fr3-o 

- 5 5 

+ 7-1 

4-48 

9 

X9X9-5 

63- X 

no 

- 3 

— I 5 

III 

— 1 

- 23 

+ 7-3 

- 8-2 

— 1-3 

— I-O 

10 

1930-5 

387 

X07 

- 6 

-130 

100 

+ 7 

- 50 


— 109 

-n -5 

4-65 


1931-1 

24-7 

86 

-27 

-21-0 

92 

-6 

“23 6 

- 4-6 


-i3-6 

50 


Let us take, for example, the change in the observed 
values of the potential gradient P^ between 1917 
(year of maximum sun-spot activity) and 1921, as 
shown in Table 2. The observed change (decrease) 
at Ebro amounted to 39 per cent. ; the computed 
decrease, according to formula (2), is 36 per cent. ; 
25 per cent, being contributed by the sun-spot term 
anci II per cent, by the cycle or AT-term (see 
columns 9, 10, ii, and 12). That this remarkable 
decrease at Ebro between 1917 and 1921 was a 
world-wide phenomenon, besides being corroborated 
by Eskdalcmuir and Kew, is further shown by the 
fact that the results of the Carvegie potential -gradient 
observations on the oceans, all instrumental and 
reduction constants having been most carefully con- 
trolled throughout the various cruises of the Carnegie, 
gave a mean value for 1921-5 which was about 30 
percent, less than the corresponding value for 1917-5. 

There are no such correspondingly large changes 
in terrestrial magnetism during a sun-spot cycle 
as have just been shown to occur in atmospheric 
electricity. According to my 1918 investigations * 
an increase* of 100 in the sun-spot number would 
correspond to a decrease in the intensity of magnetisa- 
tion of the earth of about o-i per cent., whereas 
for an increase of 100 in the sun-spot number the 
normal potential gradient of atmospheric electricity 
was increased about 30 per cent. 

. The investigations thus far would indicate that 

* Tm. Mag. tmd Atm, EUel,, 23 (1918)1 p- 83. 
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the electric eondigeimiy X docs not vary with sun 
spot activi^ in the same marked dep^ee as doei 
the potentim gradient P; hence, as the curreni 
density of the vertical current is i =XP, we may 
say, with high degree of certainty, that the vertical 
conduction current increases 
with increased sun-spot act- 
ivity at the rate of about 
3 per cent, per 10 sun-spot 
numbers. The bearing of 
this most interesting fact 
upon theories of the origin 
and maintenance of the 
earth's negative electric 
charge needs no elaboration 
here. 

But of equal importance 
with the sun-spot effect 
to theories is the cycle effect, which indicates that 
the earth’s negative charge, even if all periodic 
variations and sun-spot effects are eliminated, is 
not maintained constant but may progressively, from 
year to year, show in one cycle a steady diminution, 
and in another a steady increase. During the 
present cycle, beginning with the year of minimum 
spottedness, 1913, the total decrease may be such 
that the potential gradient at Ebro in the approach- 
ing year of minimum, 1923 
or 1924, may be about 30 
per cent, less than in the 
minimum year of 1913, when 
the observed value was no 
volts per metre. But, as al- 
ready intimated, the cycle 
effect may not always be a 
diminishing one. I hope to 
study the variations in t 
more exhaustively by utilis- 
ing all past data obtained 
with the requisite care. 

Lack of space will not 
permit desenbing here in 
detail the various examina- 
tions already made con- 
cerning the cjfect of sun-spot activity on the periodic 
variatiems of the potential gradient of atmospheric 
electricity. Dr. Chree in his paper cites the results 
drawn by me from a Fourier analysis of the diurnal 
variation of P at Ebro for the period 1910 to 1920, 
and he finds a correlation coefficient of 0-72 ; if 
account be taken of the cycle effect, which is also 
evident here, as the diurnal variation is a function 
of the absolute value of P, then the correlation 
coefficient is 0-96. The analysis has been extended 
so as to include the data for 1921, which have become 
available since the 1922 paper. 

In my 1921 investigations, which Dr. Chree 
apparently overlooked, I investigated the relation- 
ship betw^n range of the diurnal variation of 
the potential gradient at Ebro and sun-spot activity, 
and found that the sun-spot variation in the diurnal 
range between minimum and maximum was about 
25 per cent., and that it increased with increased 
sun-spot activity.* With the aid of a similar formula 
to (i), and taking the Ebro series 1911-1921, the 
value of s turns out to be -fo-31 for the mean of 
the year; i.e. an increase in the sun-spot number 
of 100 between minimum and maximum, which 
was about the case for the present cycle, was accom- 
panied by an increase of 31 per cent, in the diurnal 
range at Ebro. A similar result is found for tlie 
Kremsmflnster series, i9o#-i9io. The average corre* 

' • tm, Mh- mi Vpl. p, W, oonolusion ^ aod 
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lation coefficient for the sun-spot effect on the 
diurnal-variation (range, average departure, Fourier 
combined amplitude) of the potential gradient for 
various stations is alx>ut o*8 ; for Ebro and Eskdale- 
muir it exceeds 0*9. The reason that Dr. Chree 
gets somewhat unsatisfactory results from certain 
diurnal data at Kew is partly because of the fact, 
already mentioned, that Kew is not a favourable 
station for the most successful study of world eftects. 
However, applying a formula similar to (i) to the 
Kew series 1898-1909, Dr. Chree’s correlation 
coefficient for the sun-spot relation of his quantity c, 
(combined amplitude of the 24-hour and 12 -hour 
waves of the Fourier series) is increased from 0-40 to 
077 ; s = -I-0-50 per cent., and ^ = - 21 1 per cent, of 

The sun-spot influence is also shown in the annual 
variation of the potential gradient at Ebro, for the 
period 1910-1921 ; the correlation coefficient is 071. 

General Conclusion. — The relationship between 
sun-spot activity and atmospheric electricity turns 
out to be, for locally undisturbed stations, as definite 
as in the case of terrestrial magnetism ; the sun-spot 
influence on the periodic variations of the atmospheric 
potential-gradient is, in general, as great as on the 
periodic variations of terrestrial magnetism ; and 
as concerns the effects on the absolute values, the 
sun-spot influence is about 300 times greater in 
atmospheric electricity than in terrestrial magnetism. 
The potential gradient of atmospheric electricity, 
anfl, presumably, the earth’s total negative electric 
charge, is furthermore subject to an annual or 
secular change, which may vary in magnitude and 
sign from one sun-spot cycle to another. 

T.0UIS A. Baukr. 

Department of Terrestrial Magnetism, 

Carnegie Institution of Washington, 
Washington, D.C., June 7. 


Use of Yeast Extracts in Diabetes. 

In a previous letter to Naturj;. of March 10 (iii, 
p. 327) wc stated that we had obtained from yeast 
an insuhn-hke substance which had the effect of 
lowering the blood sugar of normal animals. Eater 
we described the beneficial effect of this extract on 
some cases of diabetes melhtus [Brit. Med. Journ. 
i. p. 711, 1923). Wc soon found that the activity of 
the extract from diflerent samples of yeast varied 
very widely. The results of these experiments will 
be published at a later date in conjunction with Dr. 
H. 13. Hutchinson. In this connexion it is of interest 
to note that Collip (Proc. Soc. of ?3xp. Biol, and Med., 
20, p. 321, 1923) reports numerous failures before he 
succeeded in obtaining an active extract from yeast, 
and later Funk and Corbitt (Proc. Soc. of Exp. Biol, 
and Med., 20, p. 422, 1923) have met with similar 
variability. 

We have recently obtained from the action of 
micro-organisms other than yeast extracts which 
have a very considerable power of lowering the blood 
sugar of normal animals to a point where cfmvulsions 
occur. That the convulsions were not due to a toxic 
effect is shown by the fact that they were relieved by 
injection of glucose. The extract like tliat from 
yeast caused the blood sugar to be lowered for a 
much longer time than when insulin was used. 
Whether these extracts will be of practical import- 
ance remains to be decided. Experiments are being 
directed to this end. 

L. B. Winter. 

W. Smith. 

Biochemical Laboratory, Cambridge, 

July 20. 
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Tenacity of Life of an Eel. 

I HAVE lately had occasionto notice a further proof 
of the tenacity of life by the eel, which 

may perhaps be of interest. 

A correspondent in America, Mr. L. L. Mowbray, 
of the Aquarium, Battery Park, New York City, has 
kindly sent me from time to time specimens of elvers ^ 
of the American eel, preserved in formol, for in- 
vestigation purposes. Quite recently, a parcel from 
Mr. Mowbray was •delivered at the laboratory here. 
Greatly to our surprise, however, instead of elvers 
preserved in formol as usual, it proved to contain a 
single specimen very much alive. 

The little eel was enclosed in a small glass bottle 
(quarter-litre size), which had been corked and waxed 
so as to render it perfectly air-tight, and the bottle 
again enclosed in one of the tin cylinders commonly 
used in the United States for sending natural history 
specimens by post. The tiny creature had thus made 
its voyage across the Atlantic in complete darkness, 
and without any renewal of air in the 200 c.c. of 
water in which it was originally placed. 

The postmarks showed that it had left New York 
on April 19, and arrived in ('openhagen on May 19* 
1923. It has now been transferred to a small 
aquarium, where it is still alive and active, to all 
appearances in excellent form after its lengthy 
journey. 

Evidently, then, the American fresh-water eel is by 
no means inferior to its European cousin in respect 
of endurance and tenacity of life. 

1 may add that wc have, at the Ivaboratory here, 
two live adult specimens of the American eel. They 
have been in our aquaria since 1914, when we brought 
them home, as elvers, from Santa Cruz, in the West 
Indies. They, however, made the journey in an open 
beer bottle, with frequent changes of water, and were 
thus not subjected to so severe a test of endurance 
as the specimen above mentioned. 

JoHs. Schmidt. 

Carlsbcrg Laboratory, Copenhagen, 

June 28. 


Adsorption on Soil-Grains. 

The recently published work by Mpsrs. J. Hendrick 
and G. Newlands [Journ Agric. Sci., January 1923) 
on the mineral particles in the coarser grades of the 
" fine earth ” separated from soils was noticed in 
Nature of June 9, p. 73b, and it was remarked that 
“ the study of adsorptive reactions should not be 
entirely restricted to the colloidal field.” 

It is of interest to note that the United States 
Department of Agriculture took up this question last 
year, and its Bulletin No. 1122 (October 21, 1922) 
records the work of Messrs. M. S. Anderson, W. H. 
Fry, P. L. Gile, H. E. Middleton, and W. O. Robinson, 
on " Absorption by coUoidal and non-colloidal soil 
constituents.” The authors worked on material finer 
than 2 mm. in diameter, which, in common^ with so 
many experimenters, they call ” the soil,” by an 
unfortunate restriction of the term. This earth is 
separated, preferably by centrifugal methods, into 
three grades, 2’ooo-o'05o mm., o'05o-o*o«i mm., and 
less than o-ooi mm., the last being styled colloidal. 
In testing the relative powers of adsorption on (or 
absorption by) these grades, it was justly felt that 
samples really free from colloidal matter could be 
best obtain^ by crushing unaltered minerals. In 

» The youngest stages of eel-fry which make their way up into fresh 
water are called elvers. 
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«adi case, the grade o’050'0*ooi mm. was fl<^tocted 4 ^ 
examined under the micaroscope, the particleaf being 
counted and measured ; the surface exposed by 
samples weighing one gum was thus determined for 
a number of common minerals. 

The conditions of comminution seem, however, not 
quite comparable with those in natural soil-material, 
where it may be doubted if quartz and garnet, for 
example, present so large a surface in comparison 
with other minerals as appears from the table on p. 9. 
Limonite, again, is probably distributed in soils in a 
much finer form than is suggested by the artificially 
crushed material. Where a mineral grain, again, goes 
to pieces mamly under chemical action, as in the case 
of olivine set free from basalt, it may yield surviving 
cores that are of considerable coarseness. The tabic 
referred to, however, has obviously very great 
interest in connexion with the work of Hendrick and 
Newlnmh on the mineral constitution of various 
grades in a fine earth. 

The American absorption-tests have been made 
with a dye (malachite green), water vapour, and 
ammonia, according to methods that are carefully 
stated. Four typical samples from the U.S. soil- 
series were then treated, and it was found that the 
absorption by the “ non-colloidal minerals ” (I should 
prefer to write “ non-colloidal mineral particles ”) is 
less than 2 per cent, of the total absorption by the 
fine earths used. It is pointed out that this result is 
affected to some extent by the wide range of absorptive 

g )wer shown by the tests on separate minerals, 
eference is made to W. O. Robinson's work on 
The inorganic composition of some important 
American soils ” (U.S. Depart. Agric. Bulletin 122, 
1914), in which the average constitution of the 
“ silt ” group in 26 soils was determined as quartz 51, 
potash felspars 7, muscovite 7, and other minerals 34 
per cent. The dye-absorption is practically nothing 
tor quartz and orthoclase ; but the authors of Bulletin 
1122 state that in a soil rich in muscovite the 
absorption by non-colloidal particles may be as high 
as 7 to 20 per cent, of the total absorption of the 
fine earth. 

The conclusion is that the particles styled colloidal 
possess absorptive characters that are dependent on 
their composition and not merely on their fineness of 
comminution. The authors confirmed this opinion 
by grinding six selected minerals dry in a steel ball 
mill to a fineness of 1 micron and less, so as to reduce 
them to the " colloidal " grade. The coarser particles 
were then (p. 14) removed by sedimentation extending 
over several days. The average value for absorption 
of ammonia by these finely powdered minerals is only 
22 per cent, of that given by the “ ultra clays ” from 
a number of different soils. The fine quartz and 
microcline showed practically no absorption for 
malachite green; but chlorite and muscovite gave 
results equal to the lowest of those obtained from the 
colloidal particles in tlie 33 soils tested. It is pointed 
out that some alteration may have taken place in 
the powdered minerals by hydrolysis during the 

E rocess of separation. Their absorptive power may 
ave been thus increased, and may be in part due to 
the formation of gels upon the particles. Experiments 
were then made with synthetic gels, and it now seems 
highly probable that by far the greater part of 
absorption Cn the fine earth of soils is due to gels in 
the material finer than i micron in diameter. The 
term *' colloidal ” thus comessi.'ito have a more definite 
significance when applied to the constituents of a soil. 

Grenville A. J. Cole. 
Geological Survey of Ireland^ 

. Dublin, July xa. 
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Hitherto the species of this peculiar 'Mils o; 
Streblidae have been* known only from the Mtdayax 
sub-region. Thanks to . the interest taken oh m\ 
behalf by Mr. W. W. A. PhiUips of St. George Estate 
Matugama, well known locally as an authcaity bn th( 
Chiroptera, I have to announce the discovery of ar 
encysted female of the genus in the small leaf-nosec 
bat of Ceylon, Hipposideros atratus. The specimer 
was attached to the skin in the vicinity oi the tail 
whereas previously discovered specimens have beer 
found either in the wing membrane (Adensamer) oi 
at the base of the ear (Muir). The host, also, is o 
a .species in which these parasites have not beer 
hitherto recorded, and Mr. Phillips informs me thai 
it is usually very free from all such, a character whici 
it shares with tihe rest of its family. 

The identity of the specimen has been confirmed 
by Mrs. Q. Cattell Kessedl, working with Dr. Scott at 
Cambridge. 

Ronald Senior-White. 

The Kepitigalla Rubber Estates, Ltd., 

Suduganga Estate, Matale, 

Ceylon, June 1. 


Ascodipteron is one of the most remarkable 
examples of specialisation to a parasitic existence 
known among insects. It was described by Adensamer 
in 1896 from a single example found imbedded in the 
dorsal wing-membrane of a bat [Phyllorhtna sp.) from 
the Dutch East Indies, Subsequently Mr. Frederick 
Muir found a number of examples of another species, 
imbedded in the skin at the liase of the ear, on 
seventeen specimens of Mimopterus ,schreibersi taken 
at Amboina ; from these he obtained puparia and 
bred both sexes of the fly, publishing an account of 
the life-history (1912) and referring the insect to the 
family Streblidae. 

The newly emerged males and females have fully 
developed wings and legs. At a later stage the 
female bores its way into the skin of the bat by the 
aid of a series of remarkable entting blades on its 
proboscis, loses its wings and legs almost entirely 
(only the stumps being present in the fully imbedded 
individual), and becomes almost completely encysted 
under the skin of the host, only the posterior ex- 
tremity of the abdomen remaining external. The 
front part of the abdomen becomes enlarged and 
completely engulfs the head and thorax, which come 
to lie, as though invaginated, at the bottom of a pit. 
The imbedded female gives birth to a full-fed larva, 
which falls to the ground and immediately pupates, 
as is normal in “ pupiparous ” Diptera. 

The discovery of specimens, wliich may possibly 
represent a new species of the genus, in Ceylon is 
highly interesting. 

Hugh Scott. ^ 

Univeisity Museum of Zoology, 

Cambridge, July 11. 


Antarctic Geophysics. 

Having been responsible for the final values of 
g derived from the pendulum observations made in 
the Antarctic in 1902-3 by Commander Bemacchi 
and his associate Engineer-Commander Skelton, I 
wish to direct attention to a point which has ap- 
parently escaped your reviewer when making the 
IbUowuig statement>(KATURE, vol, p. : "'The 
mean yidue of ^ thitee p^^mns used in 
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Augim seriies: . ... . .tSommander Bernacchi ... ob- 
tained the vainea 982*970. 982*979, and 983*025. ... 
Ilieee values may be compared with the standard 
value 981-292 at Potsdam. . . .” 

This suggests the existence of a substantial 
difference between the results of the two British 
expeditions. This does not, however, seem to be 
the case. The final value for g derived from Com- 
mander Bemacchi's observations (National Antarctic 
Expedition 1901-1904, " Physical Observations," 
Table V., p. 34) was 982-985. In obtaining this, for 
reasons stated in the discussion, half weight only 
was allowed to the third pendulum. Thus the 
apparent difference between the results from the two 
expeditions is o-oi8^ cm. /sec.*. But this is accounted 
for* by the fact that while Capt. Wright accepted 
for g at Potsdam — on whigh all the Antarctic results 
really depend — ^the value 981-292 quoted by your 
reviewer, I accepted 981-274 on the authority of 
Sir Gerald Lenox-Conyngham (Roy. Soc. Proc. A, 
vol. 78, p. 245). The difference between these two 
assumed values is 0-018 cm. /sec.*. Thus the values 
obtained by the two Antarctic expeditions — not 
exactly at the same place — really agreed to six 
significant figures. Though not assigning the im- 
portance that Paley did to " undesigned coincidences," 
1 think this coincidence is remarkable enough to be 
worth mentioning. It would be of interest in this 
connexion to know what value the German experts 
assign now to g at Potsdam. C. Chkee. 

June 30. 


The Translocation of Carbohydrates In the 
Sugar Maple. 

The conclusion of Prof. 11 . H. Dixon (Nature, 
February 23, 1922, p, 230, and October 21, 1922, 
p. 547) that the translocation of organic substances 
could take place through the vessels of the xylera 
appears to have created a mild sensation among 
plant physiologists. Attention, however, does not 
seem to have been directed to the behaviour of the 
sugar maple, which furnishes important evidence in 
this connexion. 

The sugar maple or rock maple {Acer saccharum. 
Marsh) is well known in Eastern Canada and New 
England as the source of the maple syrup and maple 
sugar of commerce. To obtain the sap, a small 
hole about half an inch in diameter is bored into 
the sapwood to a depth of about 3 inches, at a height 
of about 4 feet above the ground-level at the time 
when the snow is melting at the beginning of spring. 
A metal tube is inserted into the hole, and a smdl 
bucket is attached into which the sap drops from 
the metal spout. The sap as it oozes from the tree 
is colourless, but becomes brown on concentration 
by boiling. 

A bulletin entitled " The Maple Sap Flow,” by 
Jones, Edson, and Morse, published by the Vermont 
Agricultural Experiment Station in 1903, gives a full 
account of observations and experiments on this 
Subject. Some of the conclusions reached by these 
investigators are as follows : The sap contains about 
3 per cent, of sucrose and also small amounts of 
proteids, mineral matter, and acids, mainly malic 
aoid. The greatest sap flow does not occur at the 
time when nie most water is contained in the tree. 
More sap flowed at the opening of the sugar season 
than et the close when more water was in the tissues. 
There, ho evideitcc th^t the water is forc^ into the 
ma^e trfihk 
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ideal 

augar^weathsrr On good w days the prcMre irom 
above downwards is greater than that from lon^xm^p- 
wards. The flow generally, 1^ not always, pisaU^ 
the pressure. Later in the season and upon poor sap 
days, upward pressure and flow exceed those from 
above. The fastest run of sap from a tap hole 
during the experiments was 17-7 c.c. per minute. 
Jones and Orton, using lithium chloride, had previously 
determined the rate of flow in either direetkm as 
2 to 6 inches per nijinute. v 

Some obsei^ations on this subject were made 
during the spring on two trees, numbered respectively 
185 and 3389, growing in the Botanical Garden at 
Ottawa. In order to determine whether the flow 
of .sap came from the bark or the wood, several small 
branches on each tree were chosen ^which projected 
horizontally or inclined slightly upward. These were 
cut across at right angles to their length on March i,, 
1923, the cut end was smoothed and the bark peeled 
off close to the wood for a distance of about an inch 
from the cut end. In tree No. 185 sap commenced 
to flow on ,\pril 11 and ceased on April 27, while in 
tree No. 3389 the respective dates were April 17 and 
May 14. In no instance was sap observed to exude 
from the cut surface of the bark. Several observa- 
tions were made on the rate of flow of sap from a cut 
branch together with records of temperature, etc. 
In tree No. 185 a branch measuring 15 mm. in 
diameter (including the bark) was selected, while in 
tree No. 3389 the diameter of the branch was 18 mm. 
The numlicr of drops falling per minute was counted ; 
the diameter of each drop was about 5 mm. Some 
of the results were as follows : 

April 19, 1923. Tree No. 185. Time, 3.40 p.m. 
Shade temperature =- 50° F. Fifty-one drops fell in 
five minutes. 

April 20, 1923. Tree No. 185. Time, 3.15 p.m. 
Shade temperature = 77" F, Sunny. Two counts 
gave 8 drops each per mmute, 

April 16, 1923. Tree No. 3389. Time, 3 p.m. 
Shade temperature = 38° F, Snow was still lying 
round the base of the tree. Sap was flowing at the 
rate of 18 drops in five minutes. Another count 
gave 17 drops in five minutes. 

April 19, 1923. Tree No. 3389. Time, 3.55 p.m. 
Shade temperature =50'^ F. Some snow still aroUnd 
the base ol the tree. Drops were falling at the rate, 
of 115 in five minutes. Another count gave 22 drops' 
in one minute. 

A microscopical examination of twigs cut from 
each tree on March i and on May 7, on which date 
the buds were swelling, showed abundant starch 
grains in the medullary rays but none in the pith 
on both occasions. The amount of water present 
in several small branches half an inch in dmmeter 
taken from each tree was also determined for the 
above dates, when it was found that each tree con- 
tained I per cent, less water on May 7 than it did 
on March i. 

The spring flow of sap was also observed in five 
other species of maple growing in the Botanical 
Garden here. In Acer Myabei on April 14 an icicle 
measuring 9 inches lon^ and if inches wide at the 
base was observed hanging from a broken branch. 

While some points in the metabolism of the maple 
sap may still be obscure, it is abundantly evident 
that the vessels of the wood are able to carry the 
sugar solution in both directions in the tree - trunk 
and that the rate of flow is comparatively rapid. 

J. Adams. 

Central Experimental Farm, Ottawa, 
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The Origins of the Conception of Isotopes/ 

By Prof. Frederick Soddy, F.R.S. 


O NE of the most important consequences of the 
study of the chemistry of the products of radio- 
active change lias been the discovery of isotopes and 
the interpretation, in consequence, of the Periodic Law 
in terms of modem views of atomic structure. Jt is 
one of the few fields in the vast borderland between 
physics and chemistry, overrun of' recent years by an 
advancing swarm of mathematicians and physicists, 
armed with all sorts of new-fangled weapons, in which 
the invaders have found the chemist already in posses- 
sion. The broad highways they have hewn thereto are 
already dusty #ith the feet of pilgrims and arc being 
watered by the tears of candidates for “ Honours.” 
But the somewhat intricate bye-ways through which 
the chemist first found his way into this virgin territory, 
and the views on the road before it was in sight, may 
still preserve something of their pristine interest. 

The word iwiope signifies “ the same ])lace,” in 
allusion to isotopes occupying the same place in the 
Periodic Table. Before this word of theoretical mean- 
ing was coined, isotopes were experimentally well 
known as elements non-separable by chemical methods 
and completely identical in their whole chemical 
character. The analysis of the constituents of matter, 
to which we were born and brouglit up to regard as 
the most searching and fundamental, is an analysis by 
means of its chemical properties. Although, later, a 
new and even more p( 3 werful method — spectroscopic 
analysis— was developed, it merely dotted the f’s and 
crossed the /’s of chemical analysis, filled in a few 
vacant places in the Periodic Law, and handed over 
the newcomers to the chemist to classify along with the 
rest of the eighty or so “ foundation stones ” of which 
he supposed the material universe to be built up. 

With the close of last century another new method — 
radioactive analysis — was developed, which is applic- 
able, of course, only to the radio-elements; that is, to the 
elements uranium and thorium and the 34, as we now 
know, successive unstable products of their spontane- 
ous disintegration. Eacli of these posses.Ses a definite 
radioactive character; it is produced from one and 
changes into another element, and, in both changes, 
rays characteristic of the two substances are expelled, 
which are as fine a hall-mark of their identity as any 
of the “ tests ” of chemical analysis. But radioactive 
character, unlike spectroscopic character, is completely 
independent of chemic^il character. The latter might 
be called “ existence properties,” whereas the radio- 
active character is that attending the explosion of the 
atom which terminates the existence of the element as 
such. It provided the necessary independent method 
of analysis capable, for the first time, of distinguishing 
between elements identical chemically and occupying 
the same place in the Periodic Table, i.e, betw;een 
isotopes, o 

The Earlier Chapter of Radio-chemistry. 

Not a hint of this, however, was afforded by the 
earlier chapter of radio-chemistry. On the contrary, 
no development could appear more normal. Just as 

* Disooune deUveted at tttf Royal tostltjiition on Friday, May 4. 
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rubidium, thallium, etc., were detected by the spectro- 
scope before anything of their chemistry was known, 
so radium was detected in pitchblende by its radio- 
activity in concentration thousands of times less than 
is necessary to show a single line of its spectrum. But 
with more concentrated preparations a new^ spectrum 
was discovered, and then a new element, which was 
found to possess a chemical character entirely new and 
sufficing for its separation in the pure state from all 
other elements. As in the case of the elements dis- 
covered by the spectroscope, radium was found to 
occupy a place, hitherto vacant, in the Periodic Ti^lc. 
But, as it happened, radium is exceptional in this. 
Its chemical character was quite normal, and indeed 
could have been largely predicted beforehand for the 
missing element occupying this place. The develop- 
ment of the subject showed it to be but one of some 34 
radio-elements formed from uranium and thorium. 
But there are not 34 vacant places in the Periodic 
Table to accommodate them. 

Meta- ELEMENTS. 

So far as I am aware, there is no anticipation, prior 
to the systematic study of the chemistry of the radio- 
elements, of the idea that there may exist different 
elements with absolutely identical ( hemical character. 
Sir William Crookes, it is true, once thought, though 
the idea has not .survived more extended examination, 
that the properties of the elements, as we know them, 
might be a mean value, and that the individual atoms 
composing the element might differ in weight and 
chemical character continuously on either side of this 
mean. If so, more refined methods might serve to 
resolve the element into a collection of what he termed 
“ Meta-elements,” possessing the main character of 
the original, but differing from one another to a slight 
extent. Misled by the phospliorescence spectra, which 
are now known to be characteristic of mixtures rather 
than chemically homogeneous substances, he thought 
at one time that he had been successful in so resolving 
yttrium. But tlie present idea, that elements may 
exist absolutely the same in chemical nature and yet 
absolutely different in other properties, such as radio- 
activity and atomic weight, is totally distinct from this. 

The Experimental Method that first 

REVEALED ISOTOPES. 

I venture to think that no more elegant extension of 
our methods of gaining new knowledge has ever been 
obtained than that which, in due course, was to reveal 
the existence of isotopes. The original observations, 
upon which the theory of atomic disintegration was 
first founded, were that thorium is contmuously pro- 
ducing a new radioactive substance, thorium X, 
separable from it by precipitation with ammonia but 
not with other precipitants, and, after separation, , 
continuously re-forming again. The thorium X was’ 
short-lived and changed again into a gas, the thorium 
emanation, for which the name ihorm has recently been 
proposed, which was even shorter-lived and changed 
again to a solid— the “ excited activity ” now known 
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as the active deposit — which again went through 
further changes. The rays resulted from these succes- 
sive changes, a-rays in the first and a-, ( 3 -, and y-rays 
in the last changes. Below is the first part of the 
thorium disintegration series as it appeared to Sir 
Ernest Rutherford and myself in 1903 : 

THORIUM ^THORIUM X-VtHORON etc 

In 1905 Sir William Ramsay and 0 . Hahn were 
engaged in extracting radium from thorianite, a new 
Ceylon mineral containing both uranium and thorium 
in important quantity. The radium was separated 
with the barium, and the chlorides fractionated in the 
usual way. They found a new radio-element to be 
presfent and to be separated from tlie radium with the 
barium. It proved to be the direct parent of thorium 
X, and intermediate in the series between the latter 
and thorium, and they called it radiothorium. In 
spite of this easy and apparently straightforward 
separation, the experience of a number of chemists 
showed that something remained to be explamed, for 
it was found to be difficult to the verge of impossibility 
to separate radiothorium from thorium. Ramsay and 
Hahn had in fact “ separated ” isotopes in 1905, for 
radiothoriiim and thorium are isotopes. Yet further 
work has sliown the two to he so alike that no separa- 
tion by chemical means is possible ! 

Then in igoy, along with the radium which had been 
.separated from thorianite, Hahn disco\'ered another 
new radio-element, mesotliorium, the direct parent of 
radiothorium and intermediate between it and thorium. 
In the next year he showed that mesothorium consists 
of two successive products— the first, the direct product 
of thorium, mesothorium i, being practically rayless 
and generating a short-lived product, mesothorium 2, 
giving yiowerful /i- and y-rays. 

Tin's resolved the mystery, and one cannot do better 
than to quote the words of Mcf’oy and Ro.ss (J. Amer. 
Chem. Soc.. 1907, 29, 1709). 

“ Our experiments strongly indicate that radio- 
thorium is entirely inseparable from thorium by 
chemical processes. . . . The isolation of radio- 
thorium from thorianite and from pure thorium 
nitrate . . . may have been accomplished by the 
separation of mesothorium which in time changed 
spontaneously into radiothorium.” 

Thus the radiothorium separated from the mineral 
thorianite by Ramsay and Hahn was not the radio- 
thorium in the mineral, but that subsequently produced 
from the easily separated mesothorium, after it had 
been removed from the thorium. If they had frac- 
tionated the radium-mesothorium-barium mixture at 
once they would not have discovered radiothorium. 
The lapse of time after the separation of the meso- 
thorium is essential. Nowadays many non-separable 
radio-elements are, like radiothorium, “ grown ” from 
their separable parents. Thus radium D, an isotope of 
lead, is grown from the radium emanation (radon), 
although it cannot be separated from tlife mineral, 
which always contains lead in quahtity. 

The first part nf the thorium series now funs * 

* The pedtods show^ in the woohd line an the perioda of average life of 
the tocceasive produota. ’EboM ane x?445 timea p«iod toqulnd oae> 
halfof theelaiMattoehaiifa. . ; / 
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THORIUM-^MESOTHORIUM i — ^MESOTHORIUM a 
3 -io‘* years 9-67 years 8-9 hours 

-A-radiothorium-Vthorium x--Vthoron-V, etc. 

2-91 years 5-33 days 78 seconds 

In this series thorium and radiothorium and meso- 
thorium and thorium X are two pairs of isotopes. If 
we repre.sent the successive products by balls of different 
colours to indicate their chemical character, isotopes 
being of the same g^lour, chemical analysis will sort 
the balls into their different colours, and the lapse of 
time will cause some of the colours to change. The 
ball representing mesothorium will in time turn into 
that representing radiothorium, so that the latter, 
before indistinguishable from thorium, becomes known 
as a separate individual. 

The Isotopes of Uranium. 

It will be noted that the method of separating iso- 
topes depends upon their being alternate rather than 
successive in the series. If radiothorium had been the 
direct product of thorium, the two would to this day 
never have been sejiarated. 'I'he changes of chemical 
character are, as we shall later see, intimately con- 
nected with the electric' charges on the a- and /I- 
partides expelled. For successive products to have 
the .same character, no rays, or at least no charged 
particles, must he expelled. It is always as well, and 
no subject illustrates the point belter than that of 
isotopes, to reflect not only upon what our methods are 
able to reveal but also upon wliat they could not reveal. 

At first it seemed that uranium itself was a case of 
succe.s.sive i.sotopes, Holtwood in 1908 proved from 
his .study of tlie relative activdlies of the .successive 
produc ts giving «.-rays in minerals, that whereas all of 
tliem, except uranium, gave off only one it-particle per 
atom disintegrating, uranium gave off two. By direct 
observation with tlie scintillation method it was proved 
that the tw^o *t-particflcs from uranium are not simul- 
, tancously cxpiflled, and later it was shown that they 
possess different velocities. If the slower comes from 
uranium itself (uranium 1), the period of which is 
known to be 6* 10® years, the swifter must come from 
the isotope (uranium II), and its period must be some 
three million years. I'his is an example of isotopes 
being revealed by difference of radioactive nature 
simply, though no other evidence of their separate 
existences is available. Owing to the long periods of 
the tt-ray- giving members of the early part of the 
uranium scries, it has been much more difficult to 
unravel than the thorium series. As a result of re- 
searches too numerous to detail, it has been concluded 
that the main series is almost entirely analogous to the 
thorium series and runs 

a p 

URANIUM I — >.URANIUM X, — >.URANIUM X* — >.URAN1UM H 
6*io* years 35-5 days 1-65 mmutes 3-10* yean 

^ — VlONlUM-^RADIUM— V raDON-^, etc. 

10* years 3-440 years 5-53 days. • 

Though two short-lived products probably intervene 
between the two uraniums, analogous to the two meso- 
thoriums between thorium and radiothorium, the 
relation of their period to that of their product, uranium 
11, is so hopelessly unfavourable that there is no hope 
I of ever bei^ able to put the separate existence of 
I nraniuni 11 into evidence in the same way as was done 
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for radiothorium. For all practical purposes the two 
uranium are as non-separable by this method as if they 
were actually successive products. I spent many years, ^ 
before this part of the series was at all well known, ^ 
looking for the product of uranium X, and separated 
this constituent from 50 kilograms of uranium nitrate 
repeatedly in the attempt. I was looking for a growth 
of a-rays concomitantly with the decay of the / 3 -rays 
of the uranium X. If the product had been ionium, 
a *a (3 a 

as at first thought (UI — >-UII — >-UX — >-Io — >-), 
it should have been just possible to detect it ; but 
since it is the 30 times longer-lived uranium II, the 
attempt is hopeless, especially as uranium X and 
ionium are isotopes, and therefore the uranium X 
separated must always possess a certain initial a- 
activity due to ionium. 

The Absolute (Chemical Identity of Isotopes 
AND its Implications. 

The years 1908-10 were productive of many pro- 
longed and serious efforts to separate isotopes by 
chemical means. In 1908 Boltwood discovered ionium 
and showed that it resembled thorium. Keetman, 
who with Marckwald discovered ionium independently, 
tried twelve good methods all known to be effective 
in the purification of thorium in the attempt to separate 
the ionium from thorium, completely without success. 
Auer von Welsbach, on a technical scale, separated 
the ionium and thorium from 30 tons of pitchblende 
and tried fresh methods in the hope of sejiarating 
them, but failed. It was with this preparation that 
Exner and Haschek tried without success to find the 
ionium spectrum; and Russell and Rossi confirmed 
their result, that the spectrum of ionium was that of 
pure thorium. When later I had determined beyond 
doubt, from measurements of the rate of growth of 
radium from uranium, that the period of ionium was 
100,000 years, and that Welsbach's preparation must 
have been approximately 30 per cent, ionium and 
70 per cent, thorium by weight, it followed that the 
spectra of isotopes must, like their chemical character, 
also be identical. The difference, if any exists, is 
almost beyond the limit of detection by the most 
powerful methods. 

Similarly, the chemical identity of radium D and 
lead was established as a consequence of very prolonged 
and refined chemical examination. Paneth and Hevesy 
established upon this their well-known method of 
using radioactive isotopes as indicators for elements 
in too small quantity to be dealt with except by such 
methods. On the principle that wherever the radio- 
active element is there will its inactive isotope be also, 
provided that they have once been properly mixed, 
many difficult or uncertain chemical analyses may be 
converted injo simple radioactive ones. 

In 1909 Sfromholm and Svedberg made what was 
probably tte first attempt to fit a part of the dis- 
integration series into the Periodic Table, and although 
the effort in itself was in an important respect erroneous, 
in their paper is to be found the first anticipation that 
the chemi^ non-separability found for certain pairs 
and groups of radjo^lements may also apply to the 
fah^radioactive ele^hU. Remarking m fact that 
are three paiaM and jndependtet .ii^ioa$i3Y« ' 


series, ihcy siipposie to to proceed doiim through 
the Periodic Table, “ but that always the three elements 
of the different genetic series, which thus together 
occupy one place in the Periodic System, are' so alike 
that they always occur together and alsd have hot 
been able to be appreciably separated in the laboratory." 
They point out also, this idea would explain the excep- 
tions to the Periodic System “ if the elements of the 
scheme were mixtures of several homogeneous elements 
of similar but not completely identical atomic weight.” 

In the next year I arrived independently, and 
without in the least postulating any continuance of 
the genetic series beyond the radio-elements, at a 
similar view. Marckwald and I found independently 
that mesothorium i was chemically similar to radium, 
a fact undoubtedly knowm to Hahn and those engaged 
in the technical extraction of mesothorium, but kept 
secret. It was known from some work of Boltwood 
that precipitating barium sulphate in a solution con- 
taining mesothorium removes it, but it was thought 
that the action of the barium sulphate was similar 
to that in removing uranium X, for which it had long 
been used, namely, a simple adsorption. I was 
surprised to find it absolutely different. The removal 
of the barium from the mesothorium, as from radium, 
could only be accomplished by the fractional crystallisa- 
tion of the chlorides. In this fractionation the radium 
and mesothorium remained together and behaved as 
a single element. Within the limit of error of the 
most careful radioactive measurements, there was no 
change in the relative proportion of the two elements 
at the end of the process from that in which they 
exist in the original mineral. 

Chemistry has many cases of elements* similar in 
chemical character, but nothing approacliing this. 
For we know, beforehand, that we are dealing with a 
mixture of two substances and can estimate accurately 
the proportion of each individual. Yet to all chemical 
operations they behave as a single substance. The 
differences of atomic weight are considerable, two 
units in the cases of mesothorium and radium, and of 
ionium and thorium, and four units in that of radio- 
thorium and thorium. It was certain that if isotopes 
existed in the case of the ordinary chemical elements 
the absence of a second radioactive nature independent 
of the chemical nature would make it impossible for 
them to have been recognised. Hence the implication 
followed that any supposed element may be a mixture 
of several chemical identities of different atomic 
weight, and any atomic weight might be merely a 
mean number (Ann. Reports, Chem. Soc., 1910, 286). 
There is an element of tragedy in this. The lifetime 
labours of the chemists who, since the time of Stas, 
have devoted themselves to the exact determination 
of atomic weights appear to have as little theoretical 
interest now as if you sought to determine the average 
weight of a collection of beer bottles, all exactly alike 
but not all quite full. 

The Radio-elements and the Periodic Law. . 

The years from 1911-13 were crowded with im- 
portant advances, and to do the exact History justice 
take>^ w . undue ahera^ U, ^avaikl^. time, 
,Jn chmi^ tif'tofet d{;the «-««y-|[rang 

for it^to be 
y * fit/- 1 
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that the expulsion of the a-part;cle caused the element 
expelling it to move from the place it occupied in the 
Periodic Table to the next place but one to it in the 
direction of diminishing niass. 

At this time the chemistry of the post-emanation 
members had scarcely been studied, though von Lerch, 
from electrochemical researches, had put forward the 
rule that the successive products are each electro- 
chemically “nobler” than the last, a rule which 
describes well enough the electrochemical behaviour 
of the first three — ^the A to C members, as they are 
called*. Then, as a result of the experiments of Schrader 
and Russell, it was found that their volatility was 
much affected by chemical treatment and by the 
atmosphere in which they were volatilised. Thus, in 
hydrogen, radium C volatilises at as low a temperature 
as 360° C., though, in air, a temperature of 1200® 
is necessary. This clearly indicated the possibility 
that even these excessively ephemeral elements have 
a definite chemical character. Hevesy showed, by 
electrochemical methods, that the three B-members 
are identical in properties among themselves, and 
also the three C-members. 

But the work which, more than anything else, 
served to reveal, as in a flash, the simple and sweeping 
generalisation which covers the evolution of the radio- 
active elements was that of A. Fleck in my laboratory 
^ in Glasgow. He studied the chemistry of the various 
members, still uncharacterised, from the definite point 
of view of ascertaining to which dement each most 
closely approximated in chemical character, and then 
whether it was separable from that element or not. 
In addition to confirming more rigorously many 
conclusions already reac'hed, he proved that meso- 
thorium 2 was non-separable from actinium, the three 
B-members from lead, like radium D, and the three 
C-members and radium E from bismuth. 

Hevesy and Russell — ^the first with regard to the 
valency of the radio-elements and the second with 
regard to the positions they occupy in the Periodic 
Table — published early in 1913 statements of the full 
law underlying radioactive evolution, but only in 
part correct. Within a month K. Fajans, in CarLsruhe, 
published the scheme correct and complete, including I 
the complicated branchings that occuratthe C-members. I 
In a paper, amplifying and amending Russell’s scheme, 

I arrived independently at the same scheme as Fajans. 
Each a-ray expelled causes a shift of two places in 
the Periodic Table in the direction^ of diminishing 
mass, and each ^-ray a shift of one place in the 
opposite direction. In its present form the scheme is 
shown in Fig. i. The chief uncertainty remaining is 
whether the actinium branch starts from uranium II, 
as shown in the figure for convenience, or from 
uranium I, or even from a third independent isotope 
of uranium. So that the atomic weights shown for 
the actinium series are purely provisional. 

By the consistent application of the two rules 
mentioned, the members found to be non-separable 
from one another fall in the same place in the Periodic 
Table. The chemical character has nothing to do 
wirii the radioactivity, nor with the series to which 
the tileihent ,bek^, npr with its atomic weight. It 

shown at Vt fhe figure, ‘ f. 

. j ' 


Before pasring on to this, the chief practical con- 
sequences of the generalisation may be briefly 
enumerated. 

(1) Of the members still uncharacterised, the A and 
C' members must be the isotopes of polonium (radium F) 
and radium Cj (now called radium C")/ actinium B 
and thorium D must be isotopes of thulium. Fleck 
at once verified these predictions as regards radium A, 
actinium D, and thorium D. 

(2) Uranium X, Jike mesothorium, must consist of 
two successive /!i-ray - giving products,^ intermediate 
between the two uraniums. Fajans and Gohring at 
once succeeded in separating from uranium X a 
very short-lived product, uranium X2, giving the more 
penetrating of the two types of /i-ray expelled, the 
uranium Xj giving the less penetrating / 3 -rays. 

(3) The parent of actinium in the Illrd family 
must be an isotope of radium, if actinium is formed 
in a ^-ray change — a conclusion I at once experi- 
mentally disproved— Of it must be an isotope of 
uranium Xg, in the Vth family, if actinium is formed 
in an a-ray change. This was proved by Cranston 
and myself, and the name “ eka-tantalum ” given to 
the new element, and by Hahn afid Meitner, who 
named it protoactinium. It is linked to uraniutn 
through uranium Y, a branch member discovered 
by Antonoff in 1911, and suspected to be in the 
actinium series. 

Protoactinium, to give it Hahn and Meitner’s name, 
has been shown by them to give a-rays and to be 
chemically so like tantalum that hitherto it has not 
been separated from it. Its period is about 17,000 
years, and from this it may be calculated that there 
is about one-fifth as much of it by weight in minerals 
as there is of radium. This may be sufficient to enable 
it to be isolated, and for its spectrum, atomic weight, 
and chemical character to be ascertained. The branch 
series runs 

a <« S a a a a 

U ^UY >-Pa — >.Ac— >RaAc — >.AcX — >-An etc. 

VI IV V III IV II o 

in which the figures in the second line refer to the 
family in the Periodic Table to which the element 
belongs. 

(4) All the ultimate products in all branches are 
isotopes of lead. The atomic weight of the tw6 
products of thorium are both 208, and of the major 
branch of uranium 206. As is well known, this had 
only to be tested to be proved correct, The atomic 
weight of the lead from the purest thorium minerals 
is as high as 207-9, and of that from the purest uranium 
minerals 206-0. The spectra of these isotopes, but 
for the infinitesimal difference already alluded to, are 
identical. But the densities are proportional to their 
atomic weights. This was a very simple prediction 
I made, before testing it, from the theoretical views 
about to be dealt with. 

The Theoretical Interpretation of I3otopks. 

The results on the theoretical side were no less 
definite and important, and isotopes found a ready 
explanation on the nuclear theory of atomic structure 
put forward in a tentative form by Rutherford in 1911. 
This theory accou^ed for the Wge angles through 
^ which occottou^ w-paitides were deflected m their 


212 


NATURE 


passage through atoms, by the existence of a very 
minute highly charged nucleus at the centre of the 
atom, the rest of the atom being occupied by separate 
charges of opposite sign equal in number to the nuclear j 
charge. For such an atom scattering should be | 
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proportional to the square of the nuclear charge. 
Experiment showed that scattering was approximately 
proportional to tlie square of the atomic weight. 
So that it looked as if, as in the a-particle itself, there 
existed one unit, of nuclear charge to each two units 
1 ^ atomic weight. This would make the nuclear 
uranium of atomic wei^t about 240^ igo+. 


Since the a-particle carries two positive charges 
and the / 5 -particle one negative, the obvious inference 
from tlie figure is that the successive places in the 
Periodic Table correspond with qnit difference in the 
intra-atomic charge. This view, and also that each 
unit of charge corresponded to two units of mass, 
had been suggested independently by van der Broek 
in iQii. At first he tried to stretch the Periodic Table 
to make it accommodate 120 places. But in 1913 he 
pointed out that the experimental results for scattering 
were completely in accord with his own view (that 
the number of the place or atomic number is the' same 
as the intra-atomic charge) on the existing Periodic 
Table, which accommodates some 90 elements. It 
would not be inconsistent with his other view (that 
the nuclei of the heavy elements arc made up of helium 
nuclei) if there were electrons in ’the nucleus as well 
as in the outside shell. Thus uranium in the 90th 
place would have to have, in addition to the 60 helium 
nuclei in its nucleus, to account for its weight, 30 
electrons, to account for its charge of 90 f . 

The existence of electrons as well as positive charges 
in the atomic nucleus was also postulated by Bohr 
to exj)lain the emission of ^-rays, for on his theor>’^ 
the electrons in the external shell form a 
stable configuration and could only be dis- 
lodged by the expenditure ot work. 

L Tlie Periodic Law generalisation practi- * 

rally settled tliis question. /Lray changes 
are no less transmutational than a-ray 
I clianges, and are sharply to be distinguished 

from the numerous processes, such as 

X ncnSuM V friction , chemical change, 

R ZSa action of ultra-violet 

- Ny- and incandescence, 

Nk during w'hirh electrons 

^ are detached from atoms. 

< chem- 

(J— \ ical character produced 

9! by the expulsion of one 

V ^ VSw a-parti('le is e.vactlv un- 

- ^*y*“*’ \ done by the expulsion 

S, \ of two / 5 -particlcs, and 

X ^ product becomes 

>. ^ isotopic with the original 

This means that 

hoth a- and / 5 -parlicles 
thSm expelled from 

: t the nucleus and that iso- 

\ elements the 

\ atoms of which have the 

" ^ same ««« nuclear charge ; 

i.e. the same excess num- 

^ her of positive over nega- 

\ tive charges in the 

9 nucleus, but different 
numbers of positives and 
ne vertical column are isotopes. negatives reckonod Separ- 

ately. For such systems 
the electronic shell would be identical, and so the iden- 
tity of the chemical and spectroscopic character is ex 
plained. Also the atomic volume is the same; that.. 
IS, the density must be proportional to the atomic 
tyeight. _ ' 

We able to get an interes^g confirmation of 
l^is ww. Jtt isbachiiil|jb of.nranium to uranium II 
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two electrons are lost as ^-rays. In the oxidation of 
a uranous salt to a uranic or uranyl salt two electrons 
are also lost, 

u ('+++«, u++-H-+t 

If these come from the same region of the atom as 
the ^-particles, then uranous salts, so long as their 
valency does not change, should be like uranium Xj, 
chemically non-separable from thorium. Fleck, trying 
this, found great similarity in chemical properties 
between uranous salts and thorium, but not identity. 
He was able to separate them by cliemical methods 
without changing the valency of the uranous salt. 

The great merit of the nuclear atom from the 
chemist’s point of view was that it afforded for the 
first time a clear picture of the difference between a 
chemical and a transmutational (or radioactive) 
change. Tiie latter occur in the nucleus and arc 
irreversil)le. The external shell accommodates itself 
instantly to the change of the nucleus. But any 
change suffered by the external shell (chemical change) 
has no effect on the nucleus, which always acts so as 


to make the external shell conform to one most stable 
configuration. 

The atom is an imperium in imperio, and like’ most 
such systems is very conservative and resistant to 
change. The electrons in the shell, that govern almost 
all the atomic properties, except mass and radio- 
activity, are in turn but the bureaucratic instruments 
of the real government, which is the intensely charged 
central nucleus. The transmutation of atoms, as of 
social systems, is akkc impossible because the apparent 
j government is not the real government. Rutherford’s 
experiments on the bombardment of atoms by u-particles 
show tliat only about one out of a hundred thousand 
of llie latter, in passing through hydrogen, ever hits 
a hydrogen nucleus, and the proportion of hits to misses 
is something like one in a thousand millions. In 
politics, contrasting the number of missiles hurled with 
the results achieved, the shooting seems even worse. 
It is only when the atomic or social systems break 
up or break down that we learn even of the existence 
of their real internal constitution. 


Current Topics and Events. 


On July 30 there was read a third time in the , 
House of Lords the Wild Ihrds Protection Bill 
introduced by Viscount (ircy of Fallodon The Bill 
aims at the lepeal of existing enactments on the 
subject, and at substituting new provisions on lines 
recommended in n)iq by a D(‘partmental (’omniittce. 
The measure appears to us to be a wise one which 
should be welcomed by omithologists and other 
bird lovers anrl also on grounds of economic import- 
ance. More than this, it is a much stronger measure 
than any of its predecessors, and if it become law and 
be properly enforced it should give a much more 
effective protection than is at present possible The 
important new powers are those which are to make 
it an offence to be in ])osscssion of any bird, part of a 
bird, nest, or egg which may be presumed to have been 
illegally taken, and those which are to place the onus of 
proof on the jiosscssor. At present, on the other hand, 
the onus is on the prosecution, and the act of killmg 
or taking is the material fact to be proved ; as a 
result, the skins and eggs of protected birds can be 
offered for sale with impunity by taxidermists and 
dealers, and “ plovers’ eggs ” arc freely sold m shops 
and restaurants in tlie close season. The Bill lias 
still to be passed by the House of Commons, but we 
hope that tliis may be successfully accomplished 
next session. 

Augustin Le Prince has rarely been recognised 
as one of the pioneers in kinematography. Mr. 
E. Kilbum Scott, who knew him personally, recently 
lectured before the Royal Photographic Society on 
his work in this direction, and a report of the lecture 
is given in the current number of the Society’s 
Journal. Mr. Scott considers it established that Le 
Prince was the first to make a successful camera to 
take photographs at more than i6 in a second, was 
the first to show moving pictures on a screen (at 
Leeds in 1889), was the first to appreciate the import- 
ance of using flexible film (he is stated to have used 
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celluloid films before September 1890), and was the 
first to use perforations and sprocket wheels (patents 
dated 1888). Lc Prince’s career came to an extra- 
ordinary end. He was last seen on September 16, 
1890, at Dijon, entering a tram for Paris, but since 
then nothing whatever seems to be known of him. 
One suggestion wavS that he might have been kidnapped 
by agents of American inventors whom he had fore- 
stalled. 

The Royal Geographical Society of Australasia 
(Queensland) is contemplating the investigation of 
the problems of the Great Barrier Reef, and is invit- 
ing other scientific societies and the universities of 
Australia to co-operate. In the Queensland Geo- 
graphical Journal for 1920-22 Prof. H. C. Richards 
indicates some of the problems that await solution, 
and shows by a sketch of previous work on the subject 
how divergent are the views expressed on some 
important points. For example, it is apparently not 
known if the Great Barrier Reef is rising or falling 
or is in a static condition. The suggested investiga- 
tions would include complete charting, including 
making vertical sections, of at least three island 
points on the reef, one each in the northern, middle, 
and southern regions, and recharting at intervals of 
a decade ; charting of several of the more important 
troughs or valleys in the reef and the lagoon area, and 
recharting, also, at intervals of a decade; complete 
survey of the fauna, flora, and economic resources ; 
and experiments on the growth of corals under 
varying conditions. 

A COPY of a pamphlet has reached ui^on “ Sugges- 
tions for the Prevention of the Decay of Building 
Stone,” by Mr. J. E. Marsh (Basil Blackwell, Oxford, 
IS. 6d. net). The author remarks in the prefate: 
“ In 1861 the Commission, appointed to stop the 
decay in the stone of Westminster Palace, decided to 
wait till a remedy had been discovered, and did not 
I expect to have to wait long. We have waited sixty 
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passage through atoms, by the existence of a very 
minute highly charged nucleus at the centre of the 
atom, the rest of the atom being occupied by separate 
charges of opposite sign equal in number to the nuclear j 
charge. For such an atom scattering should be | 


m • MiNurcs 
i • SECONDS 
W THi PE MOD OP 
AVERAGE LIFE 


CHANCE 


as 

[lODINC] 

Wa 

\ 


06 

CNAMTWN 

2CR0 

\ 


\ 

\ 

sea. 

\ 


© 


UMTS OF + NUCLEAR CHAftCi^ 


~ Radio-elements and the periodic law. All elements in the same vertical coliii 


proportional to the square of the nuclear charge. 
Experiment showed that scattering was approximately 
proportional to tlie square of the atomic weight. 
So that it looked as if, as in the a-particle itself, there 
existed one unit, of nuclear charge to each two units 
1 ^ atomic weight. This would make the nuclear 
uranium of atomic wei^t about 240^ igo+. 


Since the a-particle carries two positive charges 
and the / 5 -particle one negative, the obvious inference 
from tlie figure is that the successive places in the 
Periodic Table correspond with qnit difference in the 
intra-atomic charge. This view, and also that each 
unit of charge corresponded to two units of mass, 
had been suggested independently by van der Broek 
in iQii. At first he tried to stretch the Periodic Table 
to make it accommodate 120 places. But in 1913 he 
pointed out that the experimental results for scattering 
were completely in accord with his own view (that 
the number of the place or atomic number is the' same 
as the intra-atomic charge) on the existing Periodic 
Table, which accommodates some 90 elements. It 
would not be inconsistent with his other view (that 
the nuclei of the heavy elements arc made up of helium 
nuclei) if there were electrons in ’the nucleus as well 
as in the outside shell. Thus uranium in the 90th 
place would have to have, in addition to the 60 helium 
nuclei in its nucleus, to account for its weight, 30 
electrons, to account for its charge of 90 f . 

The existence of electrons as well as positive charges 
in the atomic nucleus was also postulated by Bohr 
to exj)lain the emission of ^-rays, for on his theor>’^ 
the electrons in the external shell form a 
stable configuration and could only be dis- 
lodged by the expenditure ot work. 

L Tlie Periodic Law generalisation practi- * 

rally settled tliis question. /Lray changes 
are no less transmutational than a-ray 
I clianges, and are sharply to be distinguished 

from the numerous processes, such as 

X ncnSuM V friction , chemical change, 

R ZSa action of ultra-violet 

- Ny- and incandescence, 

Nk during w'hirh electrons 

^ are detached from atoms. 

< chem- 

(J— \ ical character produced 

9! by the expulsion of one 

V ^ VSw a-parti('le is e.vactlv un- 

- ^*y*“*’ \ done by the expulsion 

S, \ of two / 5 -particlcs, and 

X ^ product becomes 

>. ^ isotopic with the original 

This means that 

hoth a- and / 5 -parlicles 
thSm expelled from 

: t the nucleus and that iso- 

\ elements the 

\ atoms of which have the 

" ^ same ««« nuclear charge ; 

i.e. the same excess num- 

^ her of positive over nega- 

\ tive charges in the 

9 nucleus, but different 
numbers of positives and 
ne vertical column are isotopes. negatives reckonod Separ- 

ately. For such systems 
the electronic shell would be identical, and so the iden- 
tity of the chemical and spectroscopic character is ex 
plained. Also the atomic volume is the same; that.. 
IS, the density must be proportional to the atomic 
tyeight. _ ' 

We able to get an interes^g confirmation of 
l^is ww. Jtt isbachiiil|jb of.nranium to uranium II 
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not be better to retain the «se of the term high* 
frequency treatment until it is definitely proved that 
the ben^cial effects are due to the radiation. A 
large variety of electrodes suitable for the cavities 

' and other parts of the body is illustrated, and instruc- 
tions are detailed for their use. 

, The British Medical Association (429 Strand, 
W.C.2) has published and issued a useful " Handbook 
for Recently Qualified Medical Practitioners ” (price 
25 . td. net). It gives concise but clear details of the 
duties of medical practitioners and of the legal 
obligations (by Dr. W. A. Brend) placed upon 
registered practitioners. The main careers open to 
members of the medical profession are summarised, 
and a section is devoted to post-graduation .study and 
special diplomas. A section deals with the British 
Medical Association and its work, and the Dangerous 
Drugs Regulations are printed in an appendix. 

Publication No. 110 of the Koninklijk Neder- 
landsch Meteorologisch Instituut is an important con- 
tribution to the oceanography of the Atlantic. It is 
a summary of about two and a quarter millions of 
observations made by steamers and sailing ships 
during March, April, and May throughout the peri^ 
1856-1920. There are 186 pages of tables and an 
atlas, with 24 plates. These represent currents, 
winds, the general circulation of the water and air, 
isobars, the general courses of water and air isotherms, 
and the limits of ice, fogs, etc. The tables were 
published in 1921 and the plates in 1922. 

Recent fishery publications include two papers 
from the Ministry of Agriculture and Fisheries 
(" Fishery Investigations ” ; Ser. II. vol. v.. Nos. 
5 and 6). No. 5, by Dr. W. Wallace, is a report on 
experimental hauls with small trawl nets made in 
the shallow waters of the North Sea in the years 
1904-1912. No. 6 deals with the plankton collected 
during special cruises made in 1920-21 in order to 
estimate the annual production of plaice ova. The 
report is prepared by Mr. R. E. Savage. An important 
report (in continuation of earlier ones) on the life- 
history of the mackerel is contained in vol. xxx. of 
the reports (issued by the International Council for 
Fishery Investigations). This paper is the work of 
Dr. E. Ehrenbaum, of the Natural History Museum 
in Hamburg. 

We have received from the Eastman Kodak Com- 
pany of Rochester, New York, the fifth volume of 
the '* Abridged Scientific Publications from the Re- 
search Laboratory ” of the Company. Owing to the 
increasing number of publications it has been decided 
to issue these volumes annually, and the present 
volume deals with the papers which were published 
during 1921. The abridgments are, of course, some- 
what condensed as compared with the original papers, 
to which any one actually working at the subject 
dealt with would naturally refer, but for almost every 
purpose the abridgments will probably be found 
advantageous. Twenty-'^ee communications are 
given in i*]% pages, aitid '^tare a^re added Indexes of 
authors ^ series of yedumes forms 
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a most valuable record of the activities of the Com- 
pany's Research Laboratory, and incidentally a good 
indication of the general trend and progress of 
scientific photographical investigation throughout the 
world. 

Dr. G. Arnold’s report as curator of the^Rhodesia 
Museum, Bulawayo, for 1922, announces the com- 
pletion of the new wing and the transference to it of 
the zoological colleiptions and part of the ethnological 
material, thus freeing space for economic exhibits in 
the old building. As a result of Dr. Arnold's mono- 
graph on the sandwasps of the Ethiopian Region, 
the types of 70 new species have been added to the 
collection, a number that probably will be doubled. 
Tliere are also accessions of type-specimens among 
bees, beetles, and Neuroptera, as well as the syntype 
of Tangasaurus mcnnelli, a lizard-like reptile from 
beds of Karroo age in Tanganyika Territory. 
Examination of the previously reported Codrington 
collection of ethnological objects has brought to light 
nine ceremonial staves of chiefs, from Kasembe’s 
stronghold, such as could no longer * be obtained 
to-day. Five Bantu spears with copper blades are 
evidence that the Bantu were more than capable of 
producing the metal weapons found at Zimbabwe. 
A female Bantu skeleton, found in an ancient mine- 
working near Gwanda, Southern Rhodesia, has been 
studied by Sir Arthur Keith, who considers it to date 
back 800 years or more. It will be seen that this 
report, though brief, indicates a great deal of good 
work. 

Messrs. Ross Ltd., optical instrument makers, 
have been awarded the diploma of the Grand Prix 
at the International Exhibition of Photographic 
Optics and Kmematographs held recently at Turin. . 

The lectures delivered by Sir J. J. Thomson in 
April last on “ The Electron in Chemistry," before 
the Franklin Institute, are being published singly in 
the Journal of the Institute. The complete series 
will shortly be published in book form under the title 
" The Electron in Chemistry." 

It is announced by Messrs. Longmans and Co. 
that the new edition of Thorpe’s " Dictionary of 
Applied Chemistry," which is now in course of 
publication, will extend to seven volumes, and that 
a large part of the concluding volume will be devoted 
to an index to the complete work. 

The latest catalogue (No. 449) of Mr. F. Edwards, 
83 High Street, Marylebone, W.i, is devoted to books, 
engravings, and paintings relating to the Indian 
Empire, and gives particulars of some 646 items, 
including geography and travel, ethnology, natural 
history, antiquities, etc. Among the works listed is 
“ Annals of the Royal Botanic Gardgi, Calcutta," 
vols. I to 8. 

Messrs. W. HEEifER and Sons, Ltd,, Cambridge, 
have in the press a translation of “ The Internal 
Secretion of the Sex Gland," Prof. A. Lipschtitz, 
with a foreword by Dr. F. H. A. Marshall. The work 
Will give an accemnt of , the recent experimental work 
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of Prof. Steinach and others on the reversibility of 
the sexes, the part played by the interstitial gland, 
and the results of the transplantation of this organ. 

Among the books shortly to be published by the 
Cambridge University Press we notice " Stones of 
Scientific Discovery,” by Mrs. D. B. Hammond, con- 
sisting of short biographical sketches of Priestley, 


Lavoisier, Count Rumford, Herschel, Fabre, Faraday, 
the Curies, Darwin, Wallace, and Pasteur ; vol. 4 of 
the “ Cambridge Medieval History,” dealing with the 
Eastern Roman Empire (71 7-1453), and " Founda- 
tions of Agricultural Economics,” by J. A. Venn ; 
the aim of the latter is to give some account of 
the origin and incidence of the numerous economic 
problems which affect the agricultural community. 


Our Astronomical Column. 


An Oft-Recurring Relativity Blunder. — Many 
people have beem temporarily misled by a fallacy in 
considering the Einstein bending of rays of light. 
They imagine that it ought to produce a sensible shift 
in the position of the further component of a double 
star, owing to its light passing close to the nearer 
component, or similarly that the satellites of Jupiter 
ought to undergo the shift at the time of occultation. 
Another form of the fallacy is put forward by M. de 
Saussure in Astr. Nachr. Mo. 5235, in an article 
entitled ” Influence de la d6viation des rayons 
lumineux sur la valeur du diamdtre du solcil.” He 
notes that the light from each limb of the sun would 
be subject to the h'lnstein bending, but that since it 
has only traversctl half the gravitational field as com- 
pared with a star behind the sun, the bending at each 
nmb is i'75"/2. So far he is correct. His error comes 
in when he asserts that the true diameter of the sun 
is 175'' less than that measured, eciuivalcnt to 1300 
km. In fact we only sec the full Einstein shift when 
the distance from the eye to the place of bending is 
small compared with the distance from the eye to the 
object viewed. This is obviously the case for a star 
near the sun, but not for the components of a double 
star, for j upiter’s satellites or for the sun’s limb. 

Since the Einstein bending is similar to refraction 
we can easily see the fallacy by the following 
example. Take a bowl 6 inches deep, and let a mark 
on the bottom be just brought into view to an eye 
placed horizontally behind the edge of the bowl, 
when the latter is filled with water. Then the mark is 
seen deflected through some 41*4“ from its true place. 
But if the eye be placed a mile away, still in the same 
level, the deflection is no longer 41 ’4" but only 19-5''. 
Similarly in the case of the sun’s limb, the principal 
bending takes place near thi* sun, and the enlargement 
of the sun's diameter is not 175" but only about 
o'oi" ] practically a negligible quantity. 

Spectroscopic; Parali.axks. --The Memoirs of the 
R.A.S., vol. h2, contains a valuable paper by Mr. 
W. B. Rimmer on the spectroscopic parallaxas of 
500 stars, the types of which range from Eo to Mb. 
The spectra were photogra])hcd at the Norman 
Lockyer. Observatory, Sidmouth, with the T2-inch 
prismatic camera /ornierly belonging to Dr. F. 
McClean ; a few of his spectrograms with the same 
instrument are also discussed. The differences 
of line-intensity were measured by the wedge 
extinction method devised and recently desenbed 
by Dr. Lockyer. A special study was made of the 
means for obtaining uniform results, and cases of 
discordant readings were remeasured. A search 
has been miyle for additional pairs of lines suitable 
for the purpose, besides those used at Mt. Wilson ; 
the enhanced titanium line at 4444 was successfully 
adopted in conjunction with the cadmium line at 
4455; the pair 4216. strontium, and 4250, iron, is 
available for all types of spectra from F to M ; other 
pairs J|ave a limited range of applicability. ^ 

^In drawing curves connecting line-intensity with 
,|i>solute magnitude, us6 was made of all the trigono- 


metrical parallaxes deduced by recent methods, equal 
weight being given to all; 0*005" (in Mt. Wilson 
values 0*002") was added, as the reduction to absolute 
parallaxes. Some of the curves are reproduced in 
the Memoir. The catalogue contains no dwarf stars 
of types M or late K, as the spectra available from 
which to draw curves are too few. 

All the 500 stars are in the Mt. Wilson spectroscopic 
catalogue, and its results arc printed for comparison, 
the agreement being very satisfactory, especially in 
view of the complete independence of method of 
measurement. The parallax found for Arcturus is 
0*145" as compared wuth 0*158" at Mt. Wilson, and 
o*ioo" (trig.) at Yerkes ; its absolute magnitude is 
1*0; it therefore appears to be less remarkable for 
size and speed than was formerly thought. The 
brightest absolute magnitude in the catalogue is 
c Geminorum, -1*5; the faintest are .seven stars of 
mag. 6*0 and 6*1. 

Yerkes Observatory: Twenty -fifth Anni- 
versary. — ^'Ihe Yerkes Observatory celebrated its 
twenty-fifth anniversary last September ; the address 
delivered on the occasion by the director. Prof. 
Edwin B. Frost, has recently been printed. He 
emphasises the paramount part played by Prof. G. E. 
Hale in its establishment. The spcctroheliograph 
had recently been invented, and work with that 
instrument has been throughout a princiyial feature. 
The original spectrograph being inadequate for this 
work, part of the funds bequeathed by Miss C. W. 
Bruce were devoted to the spectroscope called after 
her, and more than 8000 stellar spectrograms have 
been obtained with it. These have already yielded 
many important results, though the information 
contained in them has not yet been fully in- 
vestigated. 

The 60-inch mirror was offered to Yerkes Observa- 
tory, but it was felt that it would have a wider field of 
usefulness at Mt. Wilson. 

Visual work with the 40-inch refractor included 
Prof. Burnham’s measures of double stars, and Prof. 
Barnard’s work on clusters, nebula;, comets, faint 
satellites, etc. It was also found that the instrument 
could be efficiently used for photography, by plac- 
ing a yellow filter in front of the plate, which must 
be i.sochromatic. Successful photographs have been 
made of the moon, planets, nebulae, and clusters ; \ 
6700 plates were taken for star-parallax. Allusion '^ 
is made to Barnard’s splendid series of photographs of 
c.omets, and the Milky Way ; the Atlas of the latter 
is stated to be nearly ready for publication. 

The total solar eclipses of 1900 and 1918 were 
observed by members of the staff, and arrangements 
are being made to observe that of next September in 
California. It is pleasant to learn that the observing 
conditions at Yerkes are probably the best that 
could be obtained within 500 miles of Chicago ; the 
40-inch instrument can be used|Ebr some 1700 hours 
per yeai;. •*’ 

The record of work is one pf which the Observatory 
may well be proud, “ 




Auoust 1 1, 1 923] //A TURE 

^ 

Research Items. 


The Quipu MYSTERY.—Twenty years ago the 
method of counting by the knotted Quipu was one of 
the mysteries of Peruvian archaeology. Since that 
time several explorers have found them in use by 
shepherds in keeping account of their flocks. More 
motiem Quipus are easily understood and can be used 
by any one. I^of. L. Leland Locke, to whom we are 
largely indebted for the solution of the problem, has 
now prepared for the American Museum of Natural 
History an elaborate, well-illustrated monograph in 
which aU available evidence concerning the use of the 
Quipu as a means of counting has been carefully 
collected. 

Tattooing in the Marquesas. — In Bulletin No. i. 
of the Bernice P. Bishop Museum, Mr. W. G. Handy 
publishes an elaborate, well-illustrated monograph on 
tattooing in the Marquesas. The operation was 
extremely painful, and after each sitting local in- 
flammation, followed by fever or swellings, persisted 
for a period of eight or ten days. The practice has 
now ceased, and the facts have been collected from an 
examination of about a hundred and twenty-five of the 
older generation. The designs, of which numerous 
illustrations are given, show much artistic taste. It 
cannot now be ascertained how far the practice 
possessed a magical significance, but in one case a 
woman seems to have been marked to protect her 
from evil spirits. But at the time of the cessation of 
the art it had become purely decorative. 

Stone Yokes from Mexico and Central 
America. — Excavations in Mexico and Central 
America have disclosed certain objects of unusual 
and definite .shape and of wide distribution, the 
function of which is unknown. The stone yoke is 
shaped like the letter U and is about two feet in 
height, with the bevelled outer surface often carved 
with elaborate designs. It has been impossible to 
identify these objects either in native manuscripts or 
in the many available examples of sculpture in .stone 
and clay. The evidence now collected by Mr. S. K. 
Lotlirop in the J uly issue of Man shows that the stone 
yoke was worn round the waist and that it served no 
utilitarian jjurpose. The suggestion now made is that 
the yoke may represent the underworld, because the 
outline resembles the Mexican symbol for that region, 
and also because the yoke is associated with death and 
sacrifice in the Santa Lucia sculptures. But tlie proof 
of this theory must await the presentation of new 
facts. 

Air Survey and ^RChalology. — Mr. O. G. S. 
Crawford has reprinted his paper on “ Air Survey 
and Arcliaeology,” read before the Royal Geographical 
Society in March last. The main purpose of the 
paper was to distinguish by the aid of ground-plans 
and aerial photographs of camps like Cissbury and 
the Soldier's Ring near Martin, now in Hants, two 
varieties of the shelves and banks, known as lynchets. 
I'he first, or Celtic type, he attributes to the first 
wave of the Celtic-speaking peoples about 700 n.c., 
who introduced finger-tip pottery, new types of 
bronze implements, the use of iron, square camps, 
and the Celtic system of lynchets, boundary-ditches, 
and roads. The Saxon or " open-field ” .system was 
^uite different from the Celtic type, and this is 
instructively illustrated by sketch maps of the 
Celtic and Saxon villages on Salisbury Plain. Mr. 
Crawford writes : 1 find it difficult to express in 

suitably words my sense of the importance of air- 
photographE for archaeological study, They provide 
a now instrument of Tesearoh comparable only to 
that provided by excavatiom They aie eecon(| only 
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to excavation in the results they will achieve. Their 
invention will prove as valuable to archaeology as 
that of the telescope has proved to astronomy. 
They are not a substitute for field work, but they are 
the most powerful ally of the field archaeologist.” 

The Present Position of Darwinian Theory. — 
In an article on this subject in the current number of 
Science Progress, Prof. E. W. MacBride first outlines 
Darwin’s own position as developed in the first five 
chapters of the ” Origin of Species.” Among the 
points he emphasises are Darwin s belief that moaiflea- 
tions due to use and disuse are inherited, and his 
view that acchmatisation and the inheritance of its 
etfects must have played a part m evolution. After 
statmg eight ” law.s ” of llarwin, Prof. MacBride 
concludes that they are reducible to two: (i) the 
Lamardcian factor, "{2) mi indefinite tendency to vary 
to an unlimited extent in all directions. The second 
factor he iliscards after a discussion of mutations in 
several of their aspects. To reach this conclusion he 
relies upon the principle of regulatory balance, and 
states that the doctrine of the survival of the fittest 
implies that all the organs of an animal (or plant) 
shall be useful, meaning that the particular specific 
form or character of every organ must be useful. 
The article concludes with a discussion of recent 
evidence concerning the inheritance of acquired char- 
acters, a criticism of the age and area hypothesis, 
and a short reference to recapitulation. 

Bio-Climatic Study in the Egyptian Desert.-— 
Bulletin No. 20 published by the Ministry of Agri- 
culture, Egypt, gives a short discussion on the above 
by Mr. C. B. Williams, senior entomologist. The 
discussion is earned out to show that the statistics 
gathered by meteorologists relative to desert condi- 
tions greatly ignore the conditions for biological 
studies. The author, while approving of the Steven- 
son screen for meteorological purposes, suggests that 
there is a strange lack of Stevenson serins for shelter- 
ing piirjioses in the desert. An expedition was made 
for a week in August 1922, all the time that could 
be then spared, to get at the actual facts of local 
variation. The locality chosen was in the Wadi 
Digla, 12 miles south-east of Cairo and 7 miles in a 
direct line from the Nile. Observations were made 
at the camp on the south side of the wadi, mostly 
shaded from the sun ; also just alongside the camp, 
on the rock, beneath a large piece of which was a 
cavity into which it was possible to crawl, and on 
a large flat-topped rock in the middle of the wadi, 
completely exposed, where black and white bulb 
thermometers in vacuo were observed. Other obser- 
vations were made in a body of Sand, in a burrow, 
in a bush, in a liole under stone, and in ant-lion pits. 
During the week tlie temperature of the surface sand 
showed a change from 17-5° to 58*2° C., while the 
air shade varied from 21-2“ to 'i 5 ' 9 ° C., and twelve 
metres in a cave from 2/j'0° to 25-4“ C. only. There 
was a great range of humidity and other conditions 
in the various positions. 

Cows’ Milk for Human Consumption. — A con- 
ference on the milk question was held at the meeting 
of the Royal Society of Arts on April 2^pf which an 
account is given in Journ. Roy. Soc. .^s, June 29. 
Prof. Stenhouse Williams maintained that it is not 
an impossible proposition to provide the public with 
a clean raw milk from cows which do not react to 
tuberculin, at a price which consumers ought to be, and 
are, willing to pay* Prof. Drummond, Dr. ZUva, and 
Capt. Golcing d^alt with the changes which take place 
in cows' Jqp toting to v^ous temperatures— 
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digestibility, influence on vitamins and enzymes — 
suggesting that it is inadvisable to employ heated, 
such as pasteurised, cows’ milk for inmnt feeding. 
They seem to liave overlooked the fact that cows' milk 
is not the natural food for the human infant, and that 
clinical evidence does not support the view that good 
fresh heated cows' milk is less satisfactory for infant 
feeding than the raw milk. 

Lancashire Sea-Fisheries. — In his introduction 
to the report for 1922 on the Lancashire Sea-Fisheries 
Laboratory, Prof. James Johnstone has given an 
interesting summary, in non-technical language, of 
the present state of knowledge concerning the prob- 
lems under investigation. Mr. Daniel's third and 
concluding paper on the seasonal change.s in the 
chemical composition of the mussel {Mytilus eduhs) 
deals with the distribution of fat and glycogen in the 
tissues, and he shows that it is the role of the con- 
nective tissue to store uy) these substance.s as reserve 
food-materials, afterwards to be used up by the 
rapidly growing sexual follicles during the time of 
preparation for reproduction. The study of the Irish 
Sea cod-fishery of 1921-23 by Messrs. Johnstone, 
Smith, and Fleming has led to the conclusion that 
there is no such definite sea.sonal variability in the 
metabolism of Manx cod as one finds in the herrings 
from the same district. Mr Birtwistle and Miss Lewis 
conclude their report on scale investigations of shoal- 
ing herrings from the Irish Sea with a pertinent 
question : — " How are we going to reconcile thc.se 
two positions, namely, that we can construct a curve 
from a sample of herrings which suggests that varia- 
tions in length and scale rings are due to chance and 
do not indicate age, and at the same time we can 
construct a similar tyyie of curve from a sample of 
plaice in which we do definitely know that the varia- 
tions in length and otolith rings do indicate four 
different age groups ? ” 

Lace-wing FuEs.—Memoir 58 of the Cornell 
University Agricultural Exjierimcntal Station is 
devoted to an account of the biology of the Chry- 
sopidae written by Mr. Roger C. Smith. The insects 
included in this family are of particular interest in 
view of their predaceous habit of destroying various 
soft-bodied insects, etc., particularly Hemiptera. 
About sixty species of lace-wing flies are known in 
the United States, and the life-histories of eleven are 
described and illustrated with evident care. The 
general discussion of the family, which runs to about 
50 pages, is particularly interesting, and should be 
read by all who study these insects. In discussing 
the function of the long pedicel, upon which each 
egg is laid, the author points out that it only affords 
partial protection from enemies. Only certain species 
of the larvae carry debris on their backs and have 
specially modified setie for retaining the material in 
position. The debris is used as a method of conceal- 
ment, and consists of varied substances, including 
particles of plant tissues, exuviae, and other insect 
remains. This material is placed by the larva on 
its back, but no silk is utilised in building it together. 
The larval food consists chiefly of eggs and small 
aphids and scale insects, but the larvae are sometimes 
cannibalistic. It has also been observed that they 
frequently derive sustenance from plant tissues. The 
average num^i>er of aphids eaten by one of these 
insects during its larval life is about 170. Certain 
of the adult insects are also noted to devour aphids 
very readily. Chrysopids are subject to various 
insect enemies, and one of the most remarkable is a 
small blood-sucking midge, which attaches itself to 
the wings of the lace-wing and, burying its proboscis 
in a vein, sucks up the blood of its host. 
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Japanese Tertiary Fossils.— Prof . M. Yokoyama, 
to whose valuable papers on the fossils of the Musa- 
shino beds we have previously directed attention 
(Nature, August 26, 1920, p. 836, and November ii, 
1922, p. 646), has now published a note " On some 
fossil Mollusca from the Neogene of Izumo” [Japan. 
Journ. Geol. and Geogr., vol. ii. No. i). The exact 
horizon of the beds is uncertain ; they are older than 
the Musashino formation, and if Pliocene should be 
referred to the Lower and not to the Upper division. 
Out of 19 species described, setting asuie three as 
possibly obtained from beds not belonging quite to 
the same formation, there are seven species, referable 
to existing forms and seven not known living which 
are here described as new. The relative proportion 
may, however, be modified on the acquisition of 
additional specimens. 

The Gigantic Hornless Rhinoceros. — Prof. 
H. P'. Osborn has followed up his scientific de- 
.scription of the skull of Baluchitherium, to which 
we referred recently (Nature, July 14, p. 67), 
by a popular article on it and other rhinoceroses 
living and extinct [Natural History, vol. xxiii.). Well 
written and abundantly illustrated, this article is 
worthy of attention by more advanced students than 
those for whom it is obviously designed. So far as 
we are concerned the most interesting feature is the 
evolution of the idea as to Baluchitherium's size and 
form as expressed in three successive restorations. 
In the first it appears like an exaggerated rhinoceros 
with a proportionately slightly longer neck, while the 
last exhibits a slighter limbed, more upstanding animal, 
with elongate, horse-hke neck, its height at the shoulder 
being increased in terms of a modern rhinoceros from 
i‘8 to 2’5. Its affinities to other rhinoceroses is yet m 
doubt ; but for its powerful superior tusks it would 
be considered as siinjily a giant Aceratheriuni. 

Oil-Shale from the Rocky Mountains — Mr. 
D. E. Winchester has recently contributed a useful 
addition to the oil-shale literature of the United States 
Geological Survey in Bulletin 729, wherein he de- 
scribes the well-known occurrences of the Rocky 
Mountain region. This volume is noteworthy because 
the author discusses an aspect of the subject usually 
slurred over by most writers, namely, the detailed 
fauna and flora of certain stratigrapliical horizons to 
which the oil-shales are referable. The fauna in- 
cludes a long list of insects (in the broad sense) and 
other artliropods of the CJrecn River Formation 
(Eocene), while an abundant and varied flora has 
been described by Mr. F. H. Knowlton, the late Dr. 
C. A. Davis’s contribution on the study of the nucro- 
organisnis being also incorporated in the text. The 
photomicrographs of thin sections of some of these 
oil-shales show an abundance of fossil vegetable- 
matter with which, presumably, the hydrocarbon 
content of the shale is connected. Some interesting 
data are recorded concerning methods of approximate 
evaluation of oil-shale in the field, the methods includ- 
ing simple retorting and test-tube experiments, the 
latter being especially useful. After all, even if there 
be millions of tons of shale-resources available for 
naming, the material is of little use unless it will yield 
oil in payable quantities. Hence field-tests, where 
definite, may save a great deal of unnecessary ex- 
pense in initial development. This bulletin is pro- 
fusely illustrated with photographs and mapvand a 
very complete oil-shale bibliography is appended ; it 
is, in fact, something more than a mere technical 
report, being a trustworthy handbook to the whole 
subject of ofi-shale mining and exploitation. 

Weather in Egypt, — The ’ meteorological report 
for the year 1918 has recently been issded by the 
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Ministry of Public Works, Egypt. Daily observa* 
tions are given for several elements at the principal 
stations, comprised by Helwan Observatory, which 
is the first-order station for Egypt, as well as Alex- 
andria, Giza, and Khartoum. Monthly summaries 
are given for many other stations, and monthly rain- 
fall results are added for several places. Weather 
conditions were generally unsettled from January to 
April and from October to December, but more 
settled weather was experienced from May to Sep- 
tember. The temperature was much above the 
normal in the autumn months and about normal for 
the rest of the year, while atmospheric pressure was 
generally above the normal. Heavy rain of the 
thunderstorm type over Middle Egypt was a feature 
of the year. The Sudan rains were in considerable 
deficit. At Helwan, July was the hottest month of 
the year and the diurnal change of temperature was 
greatest; the mean temperature was 28-8“ C., and 
at 5 A.M, the deficit of temperature was 67° C., 
while at 3 p.m. there was an excess of 67“ C. The 
lowest mean temperature was 12-6° C. in January, 
The total rainfall tor the year at Helwan was 367 mm. 
(1-45 in.), and no rain fell from June to September. 
Observations were commenced at Jerusalem in April 
iyi8; the hottest month was July with a mean 
22-8° C., while in December the mean was io*o° C. 
No rain fell in June, July, and August ; in December 
the total rain was 105-1 mm. (4-14 in.). 

Pectin in Cotton. — Messrs. P. II. Clifford and 
R. G. Fargher have been examining the distillate 
from large-scale experiments upon the treatment of 
cotton with .sodium hydroxide and superheated 
steam, conducted by the Bleachers' Association, Ltd, 
(Journal of the Textile Institute, vol. xiv. No. 5, 
May 1923). Methyl alcohol and acetone were the 
main volatile products isolated, a fact which supplies 
additional evidence for the presence of pectin in the 
cotton hair, as F. Turin has shown [Biochem. Journ., 
vol. 15, 1921) that the alkaline hydrolysis of pectin 
yields both these substances. 

X-RAY Installation for Veterinary Work — 
The Research Department, Woolwich, has published a 
description of an X-ray equipment, designed and 
constructed at Woolwich, which has been installed 
in the Army Veterinary School at Aldershot (R.D. 
Rep. No. 56). It consists of a large teak table-top to 
which the animal can be strapped while in the vertical 
position. The X-ray tube box is mounted on a 
carrier which enables it to be moved into any position 
relative to the animal, and the examination may be 
made or radiographs taken with the animal in the 
upright position. Alternatively, the table-top may 
be rotated and moved on rollers so as to bring the 
animal into the horizontal position over a supporting 
table. The X-ray tube used is of the standard 
Coolidge type, completely enclosed for protection in 
a lead box, and the generating set is designed to supply 
currents up to 20 milliamperes continuously at 150,000 
volts. Full details of the apparatus are given. 

Industrial Psychology in Coal Mining,-— -To 
attempt to teach a coal miner how to use a pick 
seems at first sight as valuable as taking coal from 
Dover to Newcastle ; but a glance at two memoirs 
by Dr. C. S. Myers and Mr. E. Farmer in the June 
issue of the Memoirs and Proceedings of the Man- 
chester Literary and Philosophical Society is sufficient; 
to show how much is to pe gained by investigating 
scientifically the best way of using such a tool. Mr. 
Adams and Mr. Stephenson, two post-graduate 
students of the Psychologicsd Laboratory of the 
University of Manchester, have devoted twelve months 
of their time to the ifivi^gation, and have for much 
of tffiis time lived the life and worked the hoyrs of 


the miner. "As a result, the wielding of the pick has 
been rendered more continuous and rhythmic and 
a greater output secured with less fatigue of the miner. 
The effects of improved lighting and more orderly 
arrangement of work so that less shovelling hiw to 
be done have also been investigated, and the miners 
themselves have taken a keen interest in the in- 
vestigation. 

A Mercury Flash-light for Photography. — 
In the Proceedings of the Physico - Mathematical 
Society of Japan fijr June there is reprinted a paper 
from the Japanese Journal of Physics by Kyoji 
Suyehiro on an “ Electrically deflagrated Mercury 
Filament as a Flash-light for Instantaneous Photo- 
graphy." In investigations on the rolling of model 
ships and the vibration of structures, photographs of 
rapidly moving objects were desired. Prof. Anderson's 
experiments on electrically defiagrated wires as a 
source of light led to a trial of this method with fine 
tin anti copper wires, but the results were not en- 
couraging. Filaments of mercury were tried with 
.success. Mercury is sucked up into a glass ca.pillaiy 
tube, and m each end of the tube a " hair wire " is 
secured with sealiiig-wax. Thus filaments of any 
size are easily prepared. The duration of the flash 
is shorter as the filament is reduced in length and 
diameter, and it is also affected by the thickness of 
the wall of the tube. The most inten.se light is given 
out by the mercury arc lit just' after the explosion. 
The paper is illustrated with photographs of flashes, 
results of testing their duration by means of a rotating 
disc with radial lines on it, anil applications of the 
method. 

Manufacture of Water-Gas. — The Fuel Re.search 
Board of the Department of Scientific and Industrial 
Research has just issued, in its Technical Paper 
No. 0, a record of experiments at H.M. Fuel 
Research Station, Greenwich, on the " Comparison 
of some Methods of running Water-Gas Plant " 
(H.M.S.O., 25. net). The manufacture of water- 
gas from coke i.s of great economic importance, 
and the acciiiiiiilation of carefully ascertained data 
is correspondingly valuable. (Ibservations were 
recorded on the behaviour of cokes of different origin 
when used in the generator (of the Humphreys and 
Glasgow pattern), and the paper deals also with four 
gasification tests with varying depths of fuel bed. 
The first three were made on the Dellwik-Fleischer 
system — with shallow beds of depth 3 ft. 6 in. to 4 ft. 
and varying rates of steaming. The fourth was made 
with a deeper bed on the system recommended by 
the makers. All tests were made on the same coke. 
The observations in the tests are given very fully 
in tables of weight and thermal balances, tempera- 
tures, and rates of gas production. The thermal 
efficiency of the generator was found to reach 59-9 
per cent, in the Dellwik-Fleischer system and 57-8 
per cent, under the normal regime, when no deduction 
was made for heat losses and expenditure in generating 
the power employed in the process. These deductions 
depend naturally on the efficiency of the auxiliary 
plant, and might depress the efficiency on certain 
conditions assumed, e.g. in the fourth test to 52-8 
per cent. The greatest thermal loss occurred m the 
heat carried by the “ blow gas " which lay in the 
four tests between 20 and 30 per cent, ftnd sufficient 
theoretically to generate 80 to 130 lb. of steam per 
1000 cu. ft. of water-gas made. This report may 
usefully be read in conjunction with the Sixth, 
Seventh, and Tenth Reports of the Gas Investiga- 
tion Committee of the Institution of Gas Engineers 
published in 1921, 1922, and 1923, which give a more 
detailed study of the water-gas process in its various 
modifications, as operated in towns gasworks. 
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International Education. 


^pHERE is hardly any important national 
-*■ problem left in the world which has not an 
international relation and aspect." " The search for 
truth and its application to human need is a vast, 
world-wide co-operative task. . . . Every country 
should seek entangling alliances in a league for 
scientific progress." Of these quotations the first is 
from aspecch made recently in London by Dr. Nicholas 
Murray Butler, the second from a report, published 
last year, by the president of the Rockefeller Founda- 
tion. Both indicate a point of view which has been 
adopted with enthusiasm since the War by a consider- 
able number of people, especially in academic circles, 
in the United States. Both in America and on t his 
side of the Atlantic, where it is more familiar, system- 
atic efforts have been made to orientate higher 
education to some extent to this supra-national point 
of view. 

In America two important organisations have been 
established expressly for the furtherance of Inter- 
national Education — the Institute of International 
Education by the Carnegie Endowment for Inter- 
national l^eace, and the International Education 
Board by John D. Rockefeller, Jr. The Board, which 
only came into being this year and aims at promoting 
" education throughout the world," has made a grant 
of 100,000 dollars a year for ten years to Teachers 
College, Columbia University, to aid in establishing, 
as an integral part of the College, an International 
Institute for the instruction of foreign students (of 
whom there are already some 250 in the College) and 
of Americans engaged in teacliing in foreign countries, 
and for research aiul investigation into foreign educa- 
tional conditions and the adaptation to those condi- 
tions of American systems and methods of education. 
The Board aims at establishing mutually helpful 
relations with other countries in regard to selected 
specific educational problems, and has already 
ganged for a study of co-operative fanning methods 
in Denmark. Many of the activities of the Rocke- 
feller Foundation, with which the Board is closely 
associated, have an international educational char- 
acter : of the 157 individuals who held the Founda- 
tion's fellowships in 1921 only 71 were Americans, 
the others belonging to 17 other nationalities. 

The Institute of International Education began 
work in 1919, and its director, Dr. S. P. Duggan, has 
recently presented its fourth annual report. Among 
its varied achievements during 1922 was an agree- 
ment with the Commissioner of Immigration at Ellis 
Island, designed to mitigate in its application to 
students the new American immigration law limiting 
to specified t[uota the number of immigrants from 
foreign countries, the director undertaking to act 
as sponsor for properly certificated students and 
the commissioner agreeing to admit such students 
provisionally on parole. Among its other enterprises 
may be mentioned : arranging for the selection and 
distribution of 45 fellowship-holders from France for 
study in the United States and 35 from the United 
States for study in France ; acting as agent for the 
Spanish Junta para Ampliacidn dc Estudios, which 
sent 6 fellowship holders to the United States, and 
for the Czechoslovakian Government, which sent 5 ; 
assisting the French authorities to select French girls 
for training, partly in France and partly in America, 
in library work and public health nursing; secur- 
ing fellowships in American institutions for foreign 
students ; promoting resort by Americans to summer 
sessipns t in, foreign universities ; organising student 
Ipuif^^ltaly, France, England, and Scandinavia; 
ir^ging exchanges of. professors ; and promoting 


the formation of International Relations Clubs for 
the discussion of international questions. The Insti- 
tute has nbw an ^tablished place as one of the most 
influential of existing organs for the development of 
intellectual intercourse among the nations of the world. 

In Great Britam the most important single endow- 
ment of international education is that provided 
by the Rhodes Scholarship Trust. Provision is now 
made under the trust for the continuous residence at 
Oxford of 190 scholars selected from English-speaking 
countries outside the United Kingdom. A peculiarity 
of the method of selection for these scholarships is 
an insistence on moral force of character, capacity 
for leadership; in short, all-round ability, as well 
as literary and scholastic attainments. A similar 
principle is prescribed for selecting candidates for the 
6 Henry P. Davison scholarships founded this year 
to provide for Oxford and Cambridge men spending 
a year at Harvard, Princeton, or Yale. A few 
scliolarships similarly designed to draw students from 
abroad are offered by certain Cambridge Colleges, 
the Imperial College, and the universities of Liverpool, 
Manchester, McGill, Harvard, Princeton, and Yale, 
most of them being open only to students of countries 
within the British Empire. 

Conversely, many universities have endowments, 
such as the Craven Fund and Radcliffe travellmg 
fellowships fund, which encourage students to go 
abroad for study or research, generally in some 
specified field, such as modem languages and institu- 
tion.s, classical studies, or the line arts, in which 
sufficient facilities are not available at home. 
Similarly various governments and voluntary associa- 
tions, such as the federations of university women, 
the Anglo- Swedish Society, and the Canadian 
Imperial Order Daughters of the Empire, have 
instituted scholarships enabling students to travel 
to distant countries for educational purj^oses. The 
Government of Panama, for example, periodically 
sends two carefully selected students to universities, 
in Great Britain for complete degree courses of study. 
The Albert Kalm travelling fellowships, open to 
British graduates of universities of the United 
Kingdom, are remarkable for their breadth of aim — 
" to enable men ... to enter into personal contact 
witli men and countries they might otherwise never 
have known ; to issue from the world of books . . . 
into the broader world of . . . all such human 
interesls, struggles, and endeavours as go to the 
making up of general civilisation.” 

Apart from endowments for encouragmg inter- 
national education by scholarships and fellowships 
there are many influences, some of quite recent 
origin, having a similar tendency. The universities 
of the United Kingdom have instituted a new doctor- 
ate, the Ph.D., open to graduates of foreign uni- 
versities as well as to their own, and have organ- 
ised in connexion therewith instruction in research 
methods ; their laboratories and other equipment for 
advanced study and research have been greatly 
devdoped ; their representatives have taken part in 
missions to American, French, Belgian, and Swiss 
universities ; they have established a standing 
committee of their executive heads with the Uni- 
versities Bureau as its secretariat, and a separate 
committee |or promoting interchange of students and 
teachers with universities in other lands — a purpose 
which has been greatly furthered by the constitution 
of the British'^divisions of the Amwncan University 
Union and the Office. iMational des Unlversiti^ et 
Ecoles Fran9aise8, both of whidl have offices in the 
house helongmg to .thfc Bhiceau, There 
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lias been a notable development of short summer^ profound, learning and for piimacv in scientidc 
vatation courses (mainly in London) for foreign research, together with their liberal conditions of 
students as well as of other summer courses, to whidi, entrance. In the United States especially a German 
although not planned expressly for them, foreigners doctorate came to be looked upon as a normal cul- 
are acUnitted. Interchange of school teachers (for mination of the studies of an ambitious youth. The 
priods not exceeding one year) between England and tradition was fostered by the system of exchange of 
Wales and the Dominions overseas has been organised professors arranged by the Prussian ministry of eouca- 
by the League of the Empire on a large scale, and other tion with American universities. Before the W‘ar, 
bodies such as the Overseas Educational League and however, a reaction had set in, due in part to the 
the Fellowsliip of the Maple Leaf, are engaged in rapid development of the American graduate schools, 
similar enterprises. The League of Nations decided last year to enter 

Several European countries participate in exchanges the field of International Education, and a Committee 
financed by American educational endowments. The on Intellectual Co-operation, having a sub-committee 
Commission for Relief in Belgium Educational on Interuniversity Relations, is actively engaged in 
Foundation of New York arranges, in concert with the devising ways and means of stimulating movements 
Fondation Uiiiversitaire of Brussels, grants for study and enterprises such as those mentioned in this 
in American Universities to Belgian graduates and article, including the establishment of an international 
vice versa (in 1921-22, 34 and 24 respectively). Tlie bureau of university information. 
American-Scandinavian Foundation similarly allots The question of interchange of students has an 
40 travelling fellowships, each of 1000 dollars, and economic aspect w'hich deserves study. At the 
the Franco-American Scholarship Exchange, ad- present time students from abroad constitute about 
ministered by the American Council on Education, eight per cent, of the full-time students in the uni- 
provides 50 scholarships for French women in veisities and university colleges of the United 
American colleges, 28 for American women in French Kingdom. Statistics showing the number of students 
lyc6es and 6coles normalcs, and 22 fellowships for from the United Kingdom in universities and coUegw 
American graduates in French universities. in all other countries are not available, but those in 

In France the Doctorat d'Etat has been made more the United States in 1920-21 numbered 181, and those 
accessible to foreign graduates, a system of exchanges in other parts of the world are certainly very few 
of professors has been arranged with certain American compared with the total of more than four thousand 
universities, and the summer- vacation courses for students from abroad in the British Isles. Is the 
foreign students in vogue before the War have been fact that our imports so largely exceed our exports to 
re-established and extended. In 1919 a Franco- be accounted economically advantageous to us or the 
Swiss interuniversity conference took place, and in reverse ? The fees paid by students represent, of 
1921 a convention was concluded, between the French course, only a fraction of the costs of maintenance of 
and Belgian ministries of public instruction, to the institutions where they study, and in universities 
encourage and regulate the exchange of professors such as Oxford, Cambridge, I.ondon, and Edinburgh, 
and students and to establish a permanent technical which are frequented by students from abroad in 
commission for the study of questions regarding the large numbers, tlie additional expenditure necessitated 
scientific, literary, artistic, and scholastic relations by their attendance is probably not compensated by 
between the two countries. their fees ; but there is a more important question 

In the same year, 1921, were formed the Nether- in regard to the students who come to Great Britain 
landsComimtteefor International Academic Relations to study technology. When they go back to their 
and the Office Central Universitaire Suisse. ^ own countries they take with tliem knowledge which 

The Confederation Internationale des l^tudiants, is used .so as to make the competition of their countries' 
formed in 1919, has contributed substantially in co- industries with our own more- formidable. On the 
operation with its affiliated national unions, towards other hand, they arc likely to recommend the placing 
familiarising students with the idea of migration, of orders for stores and machinery in the country in 
The National Union of Students of England and which they have studied rather than in other countries, 
Wales, constituted in 1922, has been very active in and if they had not come to Great Britain for their 
promoting visits by students to universities in foreign knowledge they would probably have obtained some- 
countries. thing very like it elsewhere. It may be that such 

In the nineteenth century one of the most powerful students do British industries more good than harm, 
influences making for migration of students was the The matter is one on which it is desirable that further 
great . reputation of the German universities for light should be, if possible, obtained. 

Botanical Surveys. 

XHE Department of Agriculture of South Africa will enable the student to identify any species included 
* has recently issued two memoirs (Nos. 3 and 4) in the limits of the book. The general a^^^ment 
on the botanical survey of South Africa. The former, is the one adopted in the “ Flora Capensis " by the 
by S. Schonland, entitled “ Introduction to South late Mr. C. B. Clarke, to the thoroughness of whose 
African Cyperace®," is a systematic account of a work Dr. Schonland pays high tribute. The critical 
selection of the indigenous sedges, many of which remarks included in the notes on the genera render 
play an important part in the prevention and cure of the work of value to others than the South African 
soil erosion, and a mowledge of which is essential in student of this family. 

the study of the relations of sour and sweet veld. Memoir No. 4, entitled A Guido to Botomcai 

A description of the general structure of the vegetative Survey Work,” b a series of chapters, by difierent 
organs, the inflorescence, the difficulties in the inter- experts, which will be helpful to those engaged m the 
pretation of which are discussed in some detail, the South African survey. Dr. Pole Evans reiterates the 

flower and the fruit, is followed by notes on all the organisation ^nd aims of the survey, and describes 

South African genera, including representative species briefly the characteristics of the two main botanical 
of each. TIm) epedes are mustrated by seventy regions, the Cape region, with a vegeto^n 

caTefw% pktes, which show the habit of the resembling in ite g^erd wpect that of the 

piUtB* flowed and fruit and ranean and the South Afincan region, whidi 
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comprises the remainder of the country under review, 
‘ extending northwards to include a strip of Southern 
jihodesia and the southern part of Portuguese East 
Africa. There are also chapters on the physical 
features and climate, on methods of survey, with 
instructions to collectors and observers, and a biblio- 
graphy. Dr. Marloth writes on the use of the common 
names of plants, which, though sometimes not trust- 
worthy, may be very useful if accepted with care and 
discretion. 

The Report of the Canadian Arctic Expedition 
1913-18 (vol. V., Botany, part B) by Theo. Holm 
r' Contributions to the Morphology, Synonymy, and 
Geographical Distribution of Arctic Plants '') contains 
some interesting notes on the methods of growth 
and reproduction, manner of hibernation and other 
characteristics, of many of the species collected by 
the expedition. Certain biological types are absent 
from the polar regions ; there are no climbers, no 
saprophytes, and no true parasites. Pcdicularis alone 
represents the partial parasites. The great majority 
of the herbs are perennial. The chapter on geo- 
graphical distribution contains a table showing the 
general distribution of the species collected, wliich 
indicates that the vegetation of the north coast of 
America is composed of types from various parts of 
the northern hemisphere of both worlds, and bears out 
the view that the present arctic flora consists to a 
great extent of remnants of the alpine floras of the 
tertiary period. These alpine floras were principally 
those of the European Alps, Altai and Baikal, the 
Rocky Mountains, and perhaps also Caucasus and 
Scandinavia. 

Memoir 126, issued by the Canadian Depart- 
ment of Mines (“A Botanical Exploration of the 
North Shore of the Gulf of St. Lawrence,” by Harold 


St. Iphn), includes an annotated list of all the flower- 
ing p^ts and ferns recorded from this area, in all 
622 species, and some discussion of the soil-relations 
of the various ecological plant CToups. A comparison 
of the habitats of 103 species along the north snore of 
the gulf and in other regions, especially Europe, 
indicates an agreement the more surprising consider- 
ing that the data have been gathered by many 
botanists at widely separated places and times. Mr. 
St. John also gives an account of botanical explora- 
tion in the same area previous to his own visit in 

1915- 

“ A Flora of the Shetlands," by Dr. G. C. Druce, 
forms a supplement to the recently issued report of 
the Botanical Society and Exchange Club for 1921. 
The total land surface of the islands, which number 
more than a hundred, is rather more than that of the 
Faroes, but the hills are lower and lack the marked 
alpine element found in the flora of the Faroes. The 
population of the islands since the glacial period has 
been explained alternatively by the existence of a 
land-bridge and immigration by means of birds, 
ocean-currents, and wind. The latter view would 
seem the more probable. There are practically no 
endemic species, and many species found in the 
islands are extremely local. The flowering plants and 
ferns number about 500 species, 59 of which have 
probably been introduced by man. Dr. Druce 
remarks on the size and brilliancy of some of the 
flowers, and suggests the feeble intensity of sunlight 
as a cause ; clouds are absent from the sky only on 
a few days in the year, and mists are very frequent. 
There are few Lepidoptera ; many plants are self- 
pollinated, and others never ripen seed. The flora 
approximates most closely, to that of the Faroes, and 
is distinctly poorer than thit of the Orkneys. 


The Gas Industry and Coal Conservation. 


T he annual coal output of Great Britain is about 
300 million tons, of which approximately 20 
million tons are carbonised annually in gasworks for 
the production of towns' gas. The reserves of 
British coal within 4000 feet of the surface were 
estimated in 1915 at 197,000 million tons. In some- 
thing like boo years the coal measures of this country 
will be probably exhausted, and what then ? The 
world's scramble for oil to-day indicates that a coal age 
will certainly not be succeeded by an oil age. Possibly 
we shall have learnt to tap atomic sources of energy, 
or perhaps the earth’s internal heat may be available 
to us, after the manner suggested by Sir Charles 
Parsons. 

There are those who hdld that how posterity will 
provide itself with supplies of energy is posterity’s 
own concern and need cause us no uneasiness ; the 
gas industry takes a wider view. Its processes are 
continually being examined with a view to effecting 
greater conservation of coal. In a Report to the 
Institution of Gas Engineers in 1919, by Sir Dugald 
Clerk, Profs. Cobb and Smithells, it is shown that the 
thermal efficiency of the process of carbonisation of coal 
achieved to-day in the United Kingdom is from 70 to 
80 per cent., and that debiting gas with the whole of 
the thermal losses of the process and allowing for 
transmission and other losses, at least 45 per cent, of 
the heat of *the coal carbonised is delivered to the 
consumer as inflammable gas. This is a high figure, 
but it can be considerably improved upon if the heat 
content of the coke produced, amounting to more than 
10 cwt. per ton of coal carbonised, is made available to 
the consumer by the conversion of the coke into gas. 
The Gas Regulation Act, 1920, had this point among 
others in view when it conferred upon individual gas 


undertakings freedom to declare the calorific value of 
the gas each would .supply. As there apj^cars to be 
considerable confusion of thought on this matter, per- 
haps it were as well if we explained briefly the nature 
of the component mixtures constituting towns' gas. 

“ We see all sights from Pole to Pole,^ 

And glance and nod and bustle by. 

And never once possess our soul. 

Before we die.” 

Blue water gas is produced from coke by passing air 
and steam alternately over an incandescent bed of 
this fuel. Its calorific value is about 300 B.Th.U. per 
cubic foot, and its composition is approximately 
represented by CO,, 4*5 per cent. ; CO, 43 per cent. ; 
Hg, 48 per cent. ; methane, 0-5 per cent., and nitrogen, 
4 per cent. Sometimes this gas is mixed direct with 
coal gas in a towns’ gas supply, a customary propor- 
tion being 80 per cent, of coal gas and 20 per cent, of 
water gas, the percentage of carbon monoxide in the 
resulting mixture being approximately 14 per cent, 
and the resulting calorific value about 500 B.Th.U. 
per cubic foot. More commonly, however, car- 
buretted water gas, produced by enriching blue water 
gas with gaseous hydrocarbons derived by ” crack- 
ing ” various oils at liigh temperatures, is used for 
this purpose. The carbon monoxide content of 
carburetted water gas is on the average about 27 per 
cent., and, when admixed to the extent of about 
20 per cent, with straight coal gas, a mixture contain- 
ing approximately n per cent of carbon monoxide 
results. Straight coal gas produced by the high 
temperature distillation of coal has a calorific value 
of about 560 B.Xh.U. per cubic foot and contains 
about 7 per cent of carbon monoxide. . 
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The thermal and chemical efficiencies of Manu- 
facture of different ^ades of gas by various prdBesses 
have been the subject of three reports by a Joint 
Committee of the University of Leeds and the Iidtitu- 
tion of Gas Engineers. The first Report dealt with 
the process of steaming the charge in continuous 
vertical retorts, and the results showed that the 
thermal efficiency of gas production increased from 
54-5 per cent, without steam to a maximum of 62-1 
per cent, with moderate steaming, and at the same 
time increased yields of tar and ammonia were 
obtained. These results were later confirmed by 
work carried out about the same time by the Fuel 
Research Board. The second Report showed that 
the efficiency of production of blue water gas as 
ordinarily practised in a plant without waste heat 
boilers, taking into account the steam required for the 
operation of the plant, averaged 46 per cent. In the 
third Report on the subject (contained in the Com- 
mittee’s Seventh Report, a copy of which has just 
been received, presented to the Institution of Gas 
Engineers in June 1922), the Committee shows that 
the percentage thermal efficiency of production of 
carburetted water gas of calorific value about 485 
B.Th.U. per cubic foot, taking into account all steam 
required, was increased from 59*5 per cent to 68 per 
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cent., by the use of waste heat boilers employed for* 
steam raising by means of waste heat in the fiue 
gases. The efficiency of production of bluO water 
gas was 53 per cent, and of the production of gas-from 
oil for carburetting 90 per cent. The percentage 
thermal efficiency of the waste heat boilers averaged 
only about 46 per cent. 

The problem foremost in the mind of the gas 
industry to-day is the production and distribution 
of the Therm at the cheapest price. The maximum 
conservation of coal within the industry will be 
achieved wdien that problem has been settled. While 
the Fuel Research Board could not, from the nature 
of the problem, specify any one grade of towns’ gas 
as being under all conditions most suitable for 
pnxiuction and distribution, its recommendations, 
embodied in the Gas Regulation Act, 1920, do, for 
the first time in the history of the industry, enable the 
relative efficiencies of gas production by various 
processes and in different parts of the kingdom to be 
compared on a scientific basis. The work of the 
Committee to which reference is here made is evidence 
of the quickened interest on the part of the gas 
industry in these matters and an earnest of higher 
efficiencies yet to be realised, and a cheaper Therm 
still to be distributed. J. S. G. T. 


Optical Works of Messrs. Adam Hilger, Ltd. 


''T'HE show-rooms of Messrs. Adam Hilger, Ltd., 75A 

Camden Road, London, N.W.i, contain a very 
interesting exhibition of optical instruments, to the 
inspection of which visitors are cordially invited. A 
short account of some of the devices and operations 
seen during a recent visit to the works may be of 
interest to readers of Nature. 

In a room devoted to the grinding and polishing of 
lenses and mirrors, a recently silvered mirror was being 
coated with a thin varnish to preserve the surface of 
the film which was not in contact with the glass, and 
was to be used to reflect light in an optical instrument 
in the same way that a silvered mirror is used in an 
astronomical telescope. The mirror was circular and 
about 4 inches in diameter, cathodically silvered. 
It was mounted by soft wax on a wooden mandril 
which revolved on a vertical shaft at some thousand 
revolutions per minute with its silvered surface upper- 
most. Dust was brushed from the surface by means 
of a fine camel’s hair brush, and then a weak solution 
of celluloid in amyl acetate was poured upon it and 
left to dry, while the mirror was rapidly revolving. 
This left a thin film of celluloid on the mirror, which 
preserves its brightness. Films which arc thick 
compared with a wave-length of light protect the 
silvered surface^ almost mdefinitely, but these do 
not allow of the highest definition. On the other 
hand, films which are thin compared with a wave- 
lengtli of light do not preserve the silver so well, 
but do not, however, in any way adversely affect the 
optical performance of the mirror. Films of inter- 
mediate thickness would tend to produce colours on 
the principle of Newton’s rings. 

Several prisms of rock salt were seen in process of 
manufacture ; these cannot be ground with water as 
in the case of glass, owing to its dissolvmg action on 
the substance, so paraffin is used instead, and the 
accuracy of the rough grinding is tested by steel sets 
of 60" angle. All finished optical surfaces are, of 
course, tested by interference methods, the source of 
light being the mercury vapour arc. A Lummer 
plate was being tested by this means. Newton’s 
rings were used, and they were plainly visible in spite 
of the thic^uess of the plate. 

NO. jr8o6* YOL 112] 


In another room the tliickness of a piece of plain 
parallel quart/ some i J in. x i J in. x in. was being 
measured on a Michelsoii interferometer. The half- 
coating of silver had been removed from one of the 
mirrors of the instrument, and the specimen was then 
" contacted on ’’ to this mirror so as to cover one 
half of it. The whole was then half silvered, and 
the distance between the two surfaces was measured 
in air. What appeared to be a slight scratch in the 
centre of the specimen was in reality a slit in the glass, 
of width only 16 wave-lengths of light (\5461). 
This slit was made in the manner illustrated in the 
accompanying diagram (Fig. i). It will be seen that 
the quartz plate was in reality built up of four pieces, 
all optically finished with extreme 
accuracy. Starting with i, 2 and 

3 were contacted on and heated 
sufficiently to make these three 
join up into one piece, but, of 
course, not too much, or the 
optical perfection of the surfaces 
would be spoilt. The protruding 
edges of 2 and 3 where they meet 

4 were then ground and polished 
so that they extended beyond i a 
distance equal only to 16 wave-lengths. This distance 
was measured with the Michelson interferometer, and 
then 4 was contacted on and the heating process 
repeated. 

In the workshops an accurate screw was being cut 
similar to that which is used in the I^abfy and Perot 
interferometer. This was done on an automatic 
electrically controlled lathe. Whenever the cutting 
tool reached the end of its stroke, electrical contacts 
were made, which moved the tool away and brought 
it back to the beginning of the next cut. The screw, 
when turned, is rotated from end to ond through a 
long .split nut, driven by an electric motor with an 
automatic reversing gear. The nut contains a 
thermometer, the temperature of which is read from 
time to time to avoid over-heating, and this is appar- 
ently sufficient for the purpose, though one might have 
thought that an oil-bath would have kept the 
temperature more constant. Great care has to be 
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taken with the end thrust bearing of this screw, so 
that no periodic error may occur when it is in the 
instrument. To ensure this, the end of the screw has 
a small flat surface optically ground and polished. 
This rests against a ruby plate to take the end thrust' 
of the screw. The plate is capable of adjustment, and 
there will be no periodic error when the system of 
interference fringes which can be observed between 
the niby plate and the end of the screw remain un- 
changed while the screw is revolved. The screw is 
said to be true to 1/100,000 mm. 

Among other things seen were the testing of a 
camera leits for non-axial rays by the interference 
method recently perfected by Mr. Twyman, and fully 


described by him in one of the catalogues and else< 
where/ and some extremely delicate thermo- junctions 
for spectro-bolometric work. 

Mr. Twyman states that the large majority of those 
who come to inspect Hilger’s showrooms, or apply to 
be shown over the works, are foreigners, and it is with 
the hope of bringing this exhibition to the knowledge 
of British men and women who are interested m 
optical design and spectrographic work in general, 
that the foregoing has been written. 

C. C. L. Gregory, 

* "An Interferometer for testing Camera Lenses.” Read before the 
Optical Sficiety, April 14, igai 


Biometry and Mathematical Statistics. 


T N the new double number of Biometrika (vol. 14, 
^ Parts 3 and 4, Cambridge University Press. 
Price 305. net) ample evidence is provided to show 
how groundless is the charge that the interest of 
modem statistical work is wholly mathematical. 
Of the ten memoirs published, only three require for 
their intelligent perusal more than a vety moderate 
knowledge of algebra. I'he three mainly mathe- 
matical papers are Mr. Egon Pearson’s evaluation 
of the probable error of a Class index correlation, 
Prof. Pearson and Miss Elderton’s paper on the 
Variate-difference method of determining correlation 
— a valuable contribution to the controversy which 
has arisen over the applicability of this method to 
various kinds of data— -and Mr. E. C. Rhodes’ 
paper on a particular type of Skew Correlation 
surface. 

The most important of the biometric papers is 
Mr. Morant’s careful study of the Tibetan skull. 
Mr. Morant concludes that there are in Tibet at 
least two distinct races— one closely allied to the 
Southern Chinese. Malayans, and Burmese, the other 
not showing any close affinity to any other oriental 
race, but resembling most the Burmese B and C 
types. He conjectures that he may here be dealing 
with widely scattered fragments of a fundamental 
primitive Human type, with a long-headed, broad- 
faced, rugous and massive cranium. 


Dr. Lucy Cripps, Dr. Major Greenwood, and Miss 
E. M. Newbold contribute a study of the inter-relations 
of "vital capacity,” stature, stem length, and weight, 
l»sed upon data furnished by the medical depart- 
ment of the Royal Air Force. They conclude that, 
so far as these data are concerned. Prof. Dreyer’s 
modifications of Hutchinson’s methods, in particular 
the substitution of stem length for height, are not 
marked improvements. Miss Elderton’s memoir on 
the present position with regard to the inheritance 
of intelligence concludes with the words : "To each 
of us a limit is set, a limit, as far as one can see at 
present, due to heredity rather than to opportunity, 
and to the intelligence of our parents and ancestors 
rather than to the educational system under which 
we were reared.” 

Dr. Percy Stocks describes — giving a pedigree — a 
facial spa.sm inherited through four generations. 
Two other papers — one a short addendum to a 
memoir on the sesamoids of the knee-joint, other 
on a digital anomaly — ar«^of medical intdlSirt/' Dr. 
G. D. Maynard discusseS'the fertility statistics of 
the New Zealand census. The miscellanea contain 
two notes on points of method and reviews of two 
recent contributions to mathematical statistics. 

There must be very few students of pure or applied 
statistics who will fail to find anything of interest 
to them in this issue of Biometrika. 


Glacial Deposits and Palaeolithic Cultures in East Anglia. 


AT a meeting of the Royal Anthropological 
Institute held on June iq, Mr. H. J. E. Peake 
in the chair, Prof. P. G. H. Boswell and Mr. J. Reid 
Moir presented a paper on " Flint Implements at 
Foxhall Road, Ipswich.” Prof. P. G. H. Boswell 
de^t with the geology of the deposits. The site 
lies in an oval hollow about 120 ft. above Ordnance 
datum, ij miles E.N.E, of Ipswich station. The 
surrounding plateau of glacial sand and gravel lies 
at about 130 to 140 ft. above Ordnance datum. 
The succession of general sequence of deposits from 
bottom to top down to a depth of 31 ft. 4 in. is as 
follows : Dark Chalky-Kimmeridgic Boulder Clay 
(bored to 2 ft. 6 in.), loamy sand and shingle (6 ft. 
9 in.), sandy boulder clay and loam (3 ft.), gravelly 
and sandy brick-earths passing up into laminated 
brick-earths (15 ft. 3 in.), gravel and subsoils, etc. 
(3 ft. 10 in.).'^ Mechanical analyses of the respective 
beds have been made, and as a result suggestions 
were offered regarding conditions of deposition. 
The minea:«logicaT characters have also been worked 
out, aasembla^ being of typically glacial 
character. Reasons for referring the lowerm(»t 
deposits to the Chaik^Kimmerld^c Boulder Clay 
were given,. and .the jsyidence.that the npi>ennost 


gravel indicated a recrudescence of cold or even 
glacial conditions after a period of amelioration 
were discussed. Finally, tentative correlations with 
the glacial sequence in Lincolnshire and Yorkshire 
were attempted. 

Mr. J. Reid Moir described the implements found 
in the excavations. The number of humanly-flaked 
flints totals 545 : the latest artefacts in Beds Nos. 2 
and 3 being referable to the Mousterian epoch ; 
the unrolled hand-axes of Beds Nos. 4 to 6 are of 
late Acheulean date ; while those recovered from 
Bed No. 7 appear to represent examples of early 
Acheulean worlonanship. Associated with the weU- 
finished implements in the beds mentioned were 
found a number of simply-made artefacts, such as 
scrapers, points, and borers. Burnt flints were also 
recovered from esLch implementiferous horizon J 
while quartzite hammer-stones occurred in 
No. 7. With the exception of one small and tin-'* 
identifiable piece of bone, no organic remains were 
found during the excavations. An examination of 
the attracts recovered shows that, Jiie specimens 
were flaked differently a-t the^ dl^^rent horinms . 

, mentioned apd a Ihrge of the ::feinta 
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the specimens have been subjected has not, so far 
as can be seen, resulted in the removal of flakes. 
Several rostro-carinates — ^representing partly finished 
hand-axes— were found in the Acheulean strata. 

In the discussion which "'followed the paper, Prof. 
W. J. SoUas said tliat we now have convincing 
evidence that the greater part of the Mousterian 
was glacial, and late glacial — ^Wiirm — at that. It is 
possible that the earlier Mousterian implements of 
the tt^e of La Micoque belong to the interglacial 
Riss- Wtirm. The Upper Acheulean implements found 
at the tem of the lower loess must therefore be referred 
to the Riss glaciation. There are difficulties, how- 
ever, and while it might be expected that something 
intervened between Acheulean and Mousterian, there 
is no evidence that anything did. Mr, Bury pointed 
out that while on this site there is a separation 
between Chelles and Acheulean types, such separation 
does not occur in the gravels south of the Thames. 
Curiously, the site also shows a gradual climatic 
change working up from Acheulean to Mousterian, 
while south of the Thames the implements occur 
at different levels — the Acheulean at too to 150 ft., 
and the Mousterian, if occurring in gravels at all, 
at lower levels. It was tliis apparently to which 
Prof. Sollas referred. 

Mr. Peake said that this investigation appears to 
clear up the difference between rnonoglaci^ists and 
polyglacialists. One point, however, has not been 
cleared up, and that is the relative position of the 
different industries. On the Continent it is generally 
held that the Mousterian equated with the Wiirm, 
but in America Prof. Osborne at least appears to 
have abandoned this position. The (picstion arises, 
which of the four glaciations recognised on the 
Continent equate with the three glaciations for which 
there is evidence here ? Prof. Boulc has maintained 
that he is unable to find marked evidence for the 
Ounz glaciation in Western P'rance. This suggests 
that the centre of glaciation was farther cast, and that 
similar conditions prevailed in this country. In 
this case our three glaciations would equate with 
the three later of the Continental glaciations. 


University and Educational Intelligence. 

Leeds. — One of the most important departments 
of the University is that which deals with agriculture, 
for, while the University is situated in a great industrial 
city, it is also the centre of the largest agricultural 
county in England. A new building for the depart- 
ment IS about to be commenced. This has been made 
possible by the generous help received by the Univer- 
sity from several sources. The late Mr. Walter 
Morrison gave a sum of 10,000/., a donation which, 
by his wish, remained anonymous during his lifetime ; 
a Treasury grant through the Ministry of Agriculture 
and Fisheries of 12,000/., promised in IQ14, has been 
increased to 15,000/. ; tlie Yorkshire Council for 
Agricultural Education has contributed approxi- 
mately 10,000/. ; and there have been numerous other 
donations. The University is providing the site 
and the balance of the money required. The build- 
ing will be located in University Road, west of 
the buildings of the Textile (Clothworkcrs) group, 
and will occupy a plot 190 feet long by 125 feet 
deep. 

London. — The following doctorates have been 
awarded, the subject of the thesis presented appear- 
ing after the name : ^ 

PA,Z). {Science) E. M. Barlow (University 
College) : An Inves^^ of the Fricto between 
Sliding Sttfifaces, with’ reierenpe tQ the 
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produced by Electric Currents passing across such 
Surfaces " ; Miss F. E. Barnett (Northern Polytechnic 
Institute) : " Some Problems of the Endodermis — 
The Distribution of the Endodermis in Angiosperms, 
with some Observations on the Function of the 
Endodermis ” ; W. A. P. Challenor (Imperial College, 
Royal College of Science) ; " Conditions underlying 
Carbon Ring Formation " ; B. W. Clack (Birkbeck 
College) : “A Research on Diffusion in Liquids ” ; 
P. W. Cunliffe (King’s College) : “ (a) Studies in 
Photo-Chemical Light Sources ; (b) Studies on the 
Photolysis of Aqueous Solutions of Hypochlorous 
Acid and of Clilorme " ; F. Dickens (Imperial College, 
Royal College of Science) : “ The Conditions of 

Formation of Four- and Five-membered Rings from 
Substituted and Unsubstituted Open Carbon Chains " ; 
Miss C. H. Griffiths (Birkbeck College) ; “ (i) Diffrac- 
tion Patterns in the presence of Spherical Aberration ; 
(2) Co-efficients of Diffusion of Potassium Chloride, 
Sodium Chloride, and Potassium Nitrate determined 
from the published , experimental data of Mr. B. W. 
Clack by a method due to Dr. Albert Griffiths ’’ ; 
A. A. S. El Kirdany (Imperial College, Royal College 
of Science) : “ The Calculation of the Motion of an 
Inviscid Fluid round an Aerofoil when Cyclicity is 
assumed to be present ” ; Miss 1 . E. Knaggs (Imperial 
College, Royal College of Science) : “ The Relation 
between the Crystal Structure and Constitution of 
Carbon Compounds, with special reference to simple 
Substitution Products of Methane " ; K. C. Panefya 
(Imperial College, Royal College of Science) ; " The 
Influence of Groups on Carbon Valency Direction ” ; 
H. A. Piggott (Imperial College, Royal College of 
Science) : “A Study of the Conditions which deter- 
mine the Mobility (or otherwise) of certain Potential 
Tautomeric Systems of the Glutaconic Acid Type in 
the Aromatic Series ” ; H. H. Potter (King’s College) : 
“ Some Experiments on the Proportionality of Mass 
and Weight ” ; L. Rcbekoff (King’s College) : “ (a) 
Studies in the Photolyses of Formic and Oxsuic 
Acids; (b) Studies in some Pliotochcmical Light 
Sources " ; D. O. Shicls (King's College) : " The 

Adsorption of Water Vapour and other Vapours by 
Charcoal ” ; B. Singh (Imperial College, Royal College 
of Science) : “ Formation and Stability of Cyclic 
Compounds derived from B Substituted Glutaric 
Acid ” ; 1 . W. Wark (University ('ollege) : " Some 
Copper Complexes with Hydroxy-Aculs ” ; A, F. A. 
Young (King’s College) : “ The I'hermionic and 
Photo-Electric lYoperties of the Electro-positive 
Metals ” ; F. Arnall (Chelsea Polytechnic) : " Studios 
in the Nitration of Phenol ” ; G. R. C^^lemo (Queen’s 
College, Oxford) ; " The Introduction of the B- 

chloro-ethyl Group into Phenols, Thio-phenols, 
Aromatic Amines, etc. ” ; J. W. Cook (Sir John Cass 
Technical Institute) ; “ Some Denvatives of Antlira- 
cene ” ; B. S. Evans : "An Investigation into the 
Chemistry of the ReinscU Test for Arsenic and 
Antimony, and its Extension to Bismuth ’’ ; P. T. 
Freeman : " On the Binaural Location of a Source 
of Sound of Low Frequency, and its Application " ; 
S. 1 . Levy: (i) “ Studies on Cyclic Ketones, Parts 
II . and 111 ,’’ ; (2) " An Attempt to resolve an 

Oxonium Salt ; (3) " The Action of Amino-Acid 
Esters on Ethyl Dicarboxyglutaconate ’* ; (4) " (4'- 
Mcthoxy-r-naphthyl)-2-chromoii ; A. H. Stuart : 
" The Problem of securing Rigidity in ftn Aeroplane 
Wing”: and C. L. Witliyconibe (Imperial College, 
Royal College of Science) : " Neuroptera, their Bio- 
logy and Anatomy.” 


APEUCATiONS^are invited for the Drapers’ Company's 
’ research ^olarskip in dyeing at the Technical 
! HtiddNSpaftwii.- The scholarship includes re- 
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mission of fees, 101^1161 with a maintenance grant of 
lOo/. per year. Further particulars and forms of 
application may be obtained from the Secretary of the 


A REPORT on “ Health for School Children " pre- 
pared by the National Child Health Council's advisory 
committee on health education has been published 
by the United States Bureau of Education as School 
Health Studies No. i. Its keynote is given in the 
following words : " It is essential that health shall 
not be regarded as an isolated siSbject. . . . Health 
motives and practices should permeate the whole 
school life and work. Methods of teaching health, of 
illustrating health, and of living health cannot be 
torn out or set apart from the child's life, but should 
be woven into its very fabric." It follows that all 
elementary-school teachers must be indoctrinated 
with proper health ideals and principles and inspired 
with an active appreciation of their importance ; 
and likewise that the active co-operation of parents 
must be sought. Normal schools must give all 
students a grounding in general science (chemistry, 
physiology, bacteriology, and biology), personal 
hygiene, community aiul socnal hygiene, and nutrition, 
including fundamental instruction regarding foods 
and normal growth ; but even more es.sential than 
instruction in these subjects is attention to the health 
of the students themselves, for " better far a young 
teacher thoroughly well and with some enthusiasm 
for health and no methods, than one who is even a 
little neurotic, a trifle hollow-chested, but method- 
perfect." In summer sessions normal schools should 
make health courses obligatory. The committee is 
considering the publication of a bibliograidiy. 


" Philanthropy in the history of American higher 
education " is the subject of a bulletin {i(j22, No. 26) 
of the United States Bureau of Education prepared 
by Prof. Sears, of Stanford University, California. 
The writer, summing up the results of his researches, 
observes that although the " dead hand ” may be 
said to rest in some degree upon most of the institutions 
of higher education, their vitality is not appreciably 
affected thereby. This is attributed partly to colleges 
and universities refusing gifts to which undesirable 
conditions are attached, and partly to the good sense 
generally evinced by benefactors. A description is 
given of a new type of foundation which is said to be 
coming rapidly into favour. It combines some of the 
characteristics of a joint-stock company with those 
of a public trustee. The Cleveland Foundation, the 
first of this type, has for its object " the mental, moral, 
and physical improvement of the inhabitants of the 
city. It receives gifts and bequests, how'ever small, 
and whether accompanied by any expression of 
wishes as to their disposition or not, but undertakes 
/to respect such wishes only in so far as shall seem to 
the board of directors wise and beneficial. The 
members of the administrative committee are ap- 
pointed partly by the mayor, the judge of the probate 
court, and the federal district judge, and partly by 
the trustee company ivhich manages the principal 
^ a single trust. Prof. Sears does not allude to the 
injurious effects on college administration of the 
habit of looking to philanthropists for gifts, yet it is 
notorious tk.at college presidents have sometimes 
been chosen mainly on the ground of their supposed 
efficiency as soliciting agents ; nor does he mention the 
all-important consequence of so-called benefactions — 
that they must, in the end, to use the ypSrds of another 
writer on this subject, " involve a ^(SSrsonal. responsi- 
bility and a personal scrutiny : somebody must sweat 
blood with gift money if its effect is not to do more 
harm than good," 


Societies and Academies. 

Paris. 

Academy of Sciences, July 16. — M. Albin Haller 
in the chair, — L. C. Jackson and H. Kamerlingh 
Onnes : The magnetic properties of gadolinum 

ethylsulphate at low temperatures. The determina- 
tion of the magnetic siisccjitibility of the powdered 
salt at temperatures ranging between 14° *56 K. (the 
lowest temperature obtainable with liquid hydrogen) 
and 291 “•5 K,, showed that gadolinum ethylsulphate 
obeys Curie’s law, the product of the molecular 
susceptibility and the absolute temperature was 
constant. A single large crystal, the salt, although 
crystallising in the hexagonal system, was found to 
be magnetically isotropic. — J. 13 . Senderens and J. 
Aboulenc : The catalytic preparation of the amino- 
cyclohcxanols Para- and ortho - nitrophenol are 
reduced by hydrogen under pressure (30 atmospheres) 
in the jircscncc of nickel as catalyst. The reduction 
lakes jilaces m stages ; at go'" C. ammophenol is 
produced, but if the teinj^craturc is raised to ISC'" C., 
additional hydrogen absorption occurs and ammo- 
cyclohexanol is obtained. — Charles Nicolle and E. 
Conseil . New facts eonceming measles. Preventive 
vacianation. ('onditions of contagion. The serum 
of txmvalescents confers a temporary immunity from 
inlection : .sero vaccination, an injection of scrum 
from a convalescent, lollowed 24 hours later by 
injection of blood from a jiatient with measles, 
conlers a longer immunity. Contrary/ to the accepted 
view, the autlior maintains that one attack ol measles 
does not confer permanent imniunity, but a recurrence 
of the disease may be so mild (ii rise of tcmjierature 
only without eruption) that the nature of the disease 
on the second attack may escape recognition — 
Pliilip Fox; Measurements of stellar jiarallax at the 
Dearborn Observatory. Data lor 31 stars are gi\'en; 
each figure is derived from measurements of from 
II to 21 photographs. — M Hoi week : A high-power 
lamp for wireless tclegrajihy with removable jiarts. 
Diagram and description of a tnode lamp of 10 kilo- 
watt type now m use for postal service at the Eiltel 
Tower station. The lamj) can be taken to jiicces, 
the joints being either rubber or grouml glass. For 
maintaining the vacuum, the lamp is permanently 
connected with the hchCoidal molecular jnimp, 
described in an earlier communication [Comptes 
ycndui>, 177, p. 43). — A. Dauvillier : An experimental 
verification of the theory of Rontgen ray spectra due 
to a multiple atomic ionisation. —Pierre Auger : The 
secondary / 3 -rays produced in a gas by the X-rays. 
By a modification of C'. T. R. Wilson's method, taking 
simultaneous photographs in two jierpendicular 
directions, information has been obtained about the 
trajectories of the electrons tom from the atoms of 
a gas by a bundle of X-rays. — M. Escher : The 
polonium carried down with bismuth hydrate in 
soda solution. When an acid solution containing 
bismuth and polonium is precipitated with soda, the 
polonium is distributed between the precipitate and 
the solution. The distribution of the polonium 
between the two phases is a function of the number 
of molecules of bismuth and of soda present in a 
given volume of the mixture. Two sets of experi- 
mental results arc given m graphical fonn. — N. 
Yannakis ; The vapour pressures of mixtures of 
hydrochloric acid and water. — P. Mondain Monval : 
I'lie allotro-mc transformation of ammonium nitrate 
at 32® C, From the law of solubility given by Le 
Chatelier, it follows that two varieties of tlie same 
salt having different latent heats ot solution should 
have different solubility curves, and at their point of 
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intersection, the two curves having ditferent direc- 
tions, should show an angular point. Determinations 
of the solubility of ammonium nitrate at eleven 
temperatures between 26-7° and 39-2® C. and calori- 
metric experiments on the same salt at 28° C. and 
36® C. give results confirming the views of Lc Cliatelicr. 
— P. Laffitte : The propagation of the explosive wave. 
A study by the photographic method ot the cxi)losion 
of mixtures of carbon bisulphide and oxygen in 
spherical glass vessels. — Mile. Chami6 : The ionisation 
produced by the hydration ot quinine sulphate. — 
Albert Colson : The range of the displacement ol 
equilibrium. — E. Decarri^re ; The catalytic oxidation 
of ammonia by air in contact with pure palladium. 
The yield of oxidised nitrogen is a function of the 
temperature of the catalyst, the ])crccntage of 
ammonia in the gas entering, and also of the physical 
state of the metal. The results of experiments on 
the effects of the last factor arc given. — Andr6 Job 
and Andre Samuel : Oxidation phenomena in the 
complex nickel cyanides : valence, co-ordination, 
coloration. - M. Marange ; The identification ol 
cocoa butter by miscibility curves. — M. Haehl : 
/j-(’hlorodii)henylsulphone. The chkirodiphenylsul- 
phonc prepared by Jieckurts and Otto 1ms been 
prepared by another method and is shown to be the 
para compound — L. Bert; The chloride ot cumyl- 
magnesnnn. — Mile. M. Wolff : The furfural- and 
difurfurnl-7-methylcyclohcxanoncs. — K. Fosse and A. 
Hieulle : Xanthyl-allantoin. The precijiitation of 
this compound from an acidic acid solution serves 
to identify allantoin, and to precipitate it from 
solution contammg very small proportions. — A. 
Mailhe : The pn^paration ot pelroleum .starting from 
vegetable oils. Dry distillation of rape oil witli zinc 
chloride gave moie than 50 ])er cent, ot hydrocarhons 
consisting of paraffins and uiisalurated ethylene 
derivatives.— Andre Helbronner and Gustave Bern- 
stein : I'hc action of the antioxygetis on rubber. 
Crude depolymensed rubber is preserved from oxida- 
tion by the jircscnce of small proportions of anti- 
oxygens, such as tannin or hydroqumone. Vulcanised 
rubber thus treated docs not show the u.sual eftects 
of ageing.— Paul Woog ; Direct observation of the 
hydration of hydrocarbons, — A. Loubidre : A new 
genus of Pyrenomycetes. - Emile E. Terroine, R. 
Bonnet, and P. H. Joessel ; The inlluence ol tempera- 
ture on the energy yield in germination.— A. Polack : 
Tlu' correct form ol the experiment on the chromatism 
of the eye by the partial closing of the pupil. — R. 
Faillie and J. P. Langlois : The vertical oscillation 
of the centre of gravity of the body while walking 
down an inclined plane.— Mme. Anna Drzewina and 
Georges Bohn : The influence of light on the activating 
power of the sjicrm of the sea urchin.— Ch. Dejean : 
K61e of the middle layer in the assemblage of the 
first beginnings ol the eye. — P. Lecene and H. Bierry ; 
The demonstration of the jircsence of sucrasc in the 
wall of the mneoid cysts of the ovary. 

Calcutta. 

Asiatic Society of Bengal, July 4. — J. Coggin Brown • 
On the occurrence of Osirea gryphoides Schlothcim in 
Calcutta. Specimens were found near the surface in 
excavations for a new building in Calcutta. They 
provide no new evidence on the <pieslion of a former 
extension of the sea over the present site of Calcutta. 
— H. C. Das-Gupta ; On the fossil Pcctinida; from 
Hatbab, Bhavanagar State (Kathiawar).—?. N. 
Missra : Lakshman Samval. Calculation of European 
equivalent dates for 16 Lakhsman Sam vat dates on 
various assumptions as to the beginning of the era. — 
H. C. Ray : Allusions to Visudeva K"*bna nAvaM. 

NO. 2806, VOL. 1 1 2] 


putra in Vedic literature. Vasudeva Krishna is 
mentioned not only in the Epic and the Purinas 
but also in at least two works of the Vedic literature. 


Cape Town. 

Royal Society of South Africa, May ib. — Dr. A. Ogg, 
president, in the chair. — P. A. van der Bijl : Notes 
on some South Afiican Xylarias. — A. Ogg : . The 
crystalhne structure of the alkaline sulphates. In '' 
conjunction with IVy-. Lloyd llopwood it was shown . 
that the crystal unit of alkaline suljfliates contains 
four molecules. With sulifliur atoms at the corners 
and the face centres, and with the nitrogen atonus at 
the centres of each of the eight rhombs into which 
the unit can he divided by planes through the centre 
of the unit at right angles to one another and parallel 
to the faces, wc can build up a structure which 
explains the structure of the ammonium sulphate 
crystal. The nitrogen atoms lie at the centre of 
a tetrahedron of hydrogen atoms, each hydrogen 
connecting up to an oxygen atom, winch in turn 
connects up to a sulphur atom. In the structure 
for potassium, ruhidium, and ca'sium sulphates, if 
the metals with sulphur lie along the diagonal of the 
100 face oi the unit, the length of the diagonal, 
assuming Bragg’s values for the atomic diameters, 
agrees with those found from X-ray measurements. 

Washington, D.C. 

National Academy of Science^ (Proc. Vol. 9, No. 6, 
June).- L. P. Eisenhart : AnotJier interpretation of 
the fundaTnental gauge-vector oK Wcyl’s theory of 
relativity. — G. Y. Rainich ; Tenso\ analysis without 
co-ordinates. A method of denvii^ the theory of 
surfaces without introducing notictixs having no 
intrinsic significance such as trans^o^mations, co- 
variants, and contra variant quantities, Vhc funda- 
mental tensor gi] etc.— A. B. Coble : Geometric 
aspects of the Aliclian modular functions of genus 
four (111.). — H. D. Curtis: On irregularities in the 
velocity curves of spectroscopic binaries. The spectro- 
grajihic velocity curves of some of the Cepheid variable 
stars seem to lit elliptical velocity curves, each with 
a single oscillation or hump which occurs near the 
lime of maximum velocity of atiproach. This is in 
agreement with Duncan’s theory of a large and 
tenuous star rotating about a darker companion in 
a slightly resisting medium. — W. J. Luyten ; On the 
form of tlic dlstnlmtion law of stellar velocities. 
The distribution and space velocities of the stars 
which have been observed within a sphere with the 
sun as centre and of radius 10 parsecs seem to fall * 
on a simple logarithic error curve. — C. G. Abbot and 
colleagues ; The solar prelude of an unusual winter. 
The mean monthly values of the solar constant^ 
determined at Mount Harqua Hala, Arizona, and 
Mount Montezuma, Chile, decreased throughout 1922 
and the early part of 1923. This seems to have been 
related to unusual weather conditions in the United 
States.— C. E. Mendenhall and M. Mason: The 7 
stratified subsidence of fine particles. Suspension* 
of rock particles were allowed to settle in rectangular 
tubes across which a teraiierature gradient was 
maintained. Stratification occurred ii^ the tubes 
where the amount of suspended material increases 
apprecmbly with depth, but too great a temperature 

S adient destroys any strata. The effect seems to 
! due to convection currents which circulate in 
definite layers. — M. Mason and C. E. Mendenhall : 
'Theory of the settling of fine particles. An expression 
Hvitiff the oosition of layer boundaries is derived. 
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Experiments on two groups of tubes 01 suspensions 
sliow that the rate of fall of the layer boundaries is 
independent of the temperature gradient within wide 
,Hinite, and the position of the layers is a function of 
Obncentration, time of settling, and thermal gradient. 
— E. H. Hall: The quasi-cquation P-TdV/dT. If 
two plates of dissimilar metals are connected through 
wires made of the same metals, the platc^s show 
opposite charges. If unit charge is made to pass 
from the positive to the negative plate, heat is 
absorbed ; this includes the Peltier effect at the 
junction. Assuming a mass-law of equilibrium 
between the ions and electrons of the metals, heat- 
energy is absorbed at the free surface of the metals 
in addition. This added to the Peltier effect gives 
nearer accordance with experimental results. — E. F. 
Nichols and J. 1 ). Tear : Joining the infra-red and 
electric wave spectra. A Hertzian doublet with 
minute platinum cylinders acted as the source of the 
waves. The receiver consisted of a Nichols radiometer 
in which the vanes were mica strips carrying thin 
deposits of bnglit platinum. A new form of reflecting 
echelon analyser was used for the wave-length 
measurements. By these means electric waves of 
lengths varying from 7 mm. to 0*220 mm. were 
produced and detected, thus overlapping previous 
measurements for infra-red radiation {e.g. Rubens and 
Von Baeyer, 0-320 mm.). 

(Proc. Vol. 9, No. 7, July). — A. E. Kennelly : 
On the constant ratio of moan - to - mid potential 
or current at successive equidistant points along 
a unifonn electric conducting line, real or arti- 
ficial, in the steady state. The theorem also 
applies to tables of hyperbolic sine or cosine 
functions where the angle increases in uniform 
arithmetical progression, and to tables of where 8 
increases m uniform arithmetical progression. — R. 
Brown ; Some recent mcasurcnicnts of transatlantic 
/radio transmission. A high -power vacuum tube 
transmitter with an output of 200-300 amperes of 
'57,000 cycle alternating current is used at Rocky 
Point, T.ong Island, producing continuous radiation 
of about 5250 metres wave-length. A receiver in 
Ixmdon evaluates the absiilute root mean square of 
the electric field produced. The field rises sharply 
to a maximum during the period when the route is in 
darkness, but docs not exceed the value calculated 
the Austin-Cqhcn radio-transmission formula. 
Good night transmission seems to be due to a diminu- 
tion of losses by absorption rather than to focussing 
.effects. — C. Ik Davenport : Body build and its 
inheritance. The ratio, chest girth to stature, or 
dfiternativ|ly weight to stature, was used as an index of 
tmil^ in iron. A solid figure generated by combining 
^ the variability curves with developmental curves shows 
two main ridges, indicating two main types, medium 
^Jiuild and fleshy ; the latter seems to refer to the 
* progeny of fleshy and slender strains, showing 
dominance of fleshiness. — G. C. Evans : A Bohr- 
Langmuir transformation. Mathematically, Lang- 
muir's completely static atom can apparently be 
shown to be equivalent to the Bohr atom with a 
■«ircular orbit. — G. A. Miller : Form of the number of 
the subgroups of a prime power number. — G, Breit : 
(i) The interference of light and tlie quantum theory. 
Assuming fihat radiation momenta are transferred m 
quanta, expressions are derived which represent the 
effect of {a) a diffraction grating of infinite widtli, {b) 
a finite number of narrow, parallel, co-planar and 
equal slits, and (c) a slit of finite width. (2) Note on 
tlie width of spectral lines due to collision and quan- 
tum theory, amounts of the broadening appear 
to be neany.<qual to those given on the ^ye tn^ry 


of light and can be accounted for similarly. — P. A. 
Ross : Change in wave-length by scattering. Experi- 
ments were made to detect the change in frequency 
of X-rays and 7-ray8 on scattering by paraffin, 
aluminium, and graphite suspected by Compton. 
Relevant equations indicate that the change of wave- 
length is independent of the primary wave-length. 
No such shift was observed by scattering tlie green 
mercury line at 180'’ from paraffin. Using photo- 
graphic methods and X-rays; tlie required displace- 
ment (about 0-025 ^■) was observed by scattering 
the o, and a- lines from calcite at go° from paraffin. 
Another unshifted line was recorded. — E. L. Nichols : 
Notes on germanium oxide. The powdered oxide was 
heated, side by side with a uranium oxide surface, in an 
oxyhydrogen flame. The radiation of uranium oidde 
being practically equivalent to black-body radiation, 
a comparison of the two ^ves approximately the 
radiation of germanium oxide in terms of black-body 
radiation. Preponderance of blue at lower tempera- 
tures and of red near fusing point are the character- 
istics. The reversal point is 1 2 25 “ C. and melting point 
1400'^ C. — C. Wissler : The correlation of respiratory 
and circulatory data for adult males. Pulse rates 
in men before and after exercise show a high cor- 
relation ( +0-73) ; pulse rate correlates with respira- 
tion rate (-fo-45) but not with blood pressure and 
chest mobility. Breathing rate and chest mobility 
appear to be complementary (correlation -0-46), i-e. 
a man with a mobile chest automatically breathes 
deeply. — ^ 1 '. W. Vaughan : Studies of the larger 
tertiary forammifera from tropical and subtropical 
America. There appears to be no evidence of de- 
posits of Lower Cretaceous age at relatively shallow 
depths in Florida. Deposits of middle and upper 
Oligoccne age occur m northeni Colombia. An 
evolutionary sequence from ancient Eocene forms 
of Lepidocyclma with mendional chambers, pointed 
inner ends, and curved outer walls, to species with 
hexagonal and rhomboid chambers, is suggested. — 
S. O. Mast : Mechanics of locomotion in Amoeba. 
Three regions arc differentiated in Amwha proteus: 
{a) a central elongated fluid portion (plasmasol) ; 
[h) a granular layer surrounding the fluid (plasmagol), 
and (c) a tliin clastic surface membrane (plasma- 
lemma) ; (6) and (c) are semipcrmcable and (a) is 
hypertonic. I.ocal swelling of tlie plasmagcl occurs 
at the tip of pseudopodia with liquefaction on the 
inner surface at the posterior end. Gelation of 
plasmasol occurs at the outer posterior border of the 
swelling. Thus a forward flow is produced which is 
translated into motion by the adhesion of the plasma- 
lemma to the substratum. 
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The Helicopter: is it worth a Prize? ^ , 

T ULES VERNE is responsible for the idea of .'d|l 
J helicopter, and as a writer of works of imagina- 
tion he invented devices with ease. The aeronautical 
engineer asked to produce a helicopter must recognise 
some limitations of his powers, and one is led to wonder 
whether the author of “ The Clipper of the Clouds ” 
could have solved tl\e problems associated with the 
materialisation of his ideas. Press comments on the 
official conditions for the test of a helicopter, and the 
wording of the rules by the Air Ministry, raise the 
principle involved in this idea in a form of consider- 
able interest to men of science. In the Times of May 1 1 
appeared the following paragrapli : 

“Still, the Air Ministry cannot afford to neglect 
the possibility that some practical helicopter may 
suddenly be evolved, and by their action they have 
made reasonably sure that any such development will 
come before their notice.” 

To guard against the possibility of ignorance in this 
particular direction, prizes to the total value of 50,000/. 
have been offered ; the cost of the aeronautical research 
at the National Physical Laboratory is about 23,000/. 
per annum. The construction of the Brennan heli- 
copter by the Air Ministry at Famborough is variously 
estimated to have cost from 60,000/. to 100,000/. ; lack 
of separate accounts for research and ad hoc experi- 
ments make it difficult to estimate the cost of scientific-^ 
research at Famborough, but it is probably of the 
same order as that at the National PJiysical Laboratory. 
It is believed to be inadequate for systematic progress 
on the full scale, with the result that Britain is far less 
active than America.^ 

Is the Air Ministry in danger of losing the substance 
for the shadow in giving prominence to a policy bas^H'^'' 
on accidental strokes of genius rather than on patient 
and certain inquiry ? Scientific workers at least will 
realise how foreign such a policy is to their owft^ 
work. 

Leaving this issue, which needs no elaboration in* 
the columns of Nature, it is interesting to examiiil 
the prize scheme on technical grounds. A passage‘s 
which crystallises the underlying idea says ; “ .... a 
successful helicopter — ^that is, a machine capable of 
rising vertically from the ground under its owi^ 
power, . . thereby indicating the property to 
which chief importance is attached as that which 
allows an aircraft to leave the ground ^and return 
to it without the high forward velocities of 50-60 miles 
per hour normal to the aeroplane. Such a property 
added to an aeroplane would be welcomed by all 

> Sm tlM WUbar Wtight memorial leoture befoie the Royal Aeronautical 
Society by Dr. Amec,Clniiman of theBuentive Committee of the Aneri^ 
KatlcM Adviaoty Committee lor AeroDautioi (tyaj). 
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interested in flying, but teclinical opinion, as voiced 
in public discussions, considers that in attaining this 
feature by the helicopter almost every other desirable 
quality of a flying machine is sacrificed. 

Criticism has turned largely on the lack of efficiency 
and safety in the helicopter. The airscrew is not a 
new device and the principles of its operation are well 
established ; efficiencies of 75 per cent, can be reached 
and utilised in the aeroplane because it is an aeroplane. 
This point is of some interest and merits further study ; 
all heavier-than-aircraft are supported during flight 
on the sacrificial principle, that is, something else is 
driven down to keep the aeroplane from falling under 
the influence of gravity. In the aeroplane the utilisa- 
tion of power in producing lift is indirect, for the air- 
screw is made to overcome the resistance of the aero- 
plane, whilst the wings produce the down current, 
and by reaction, the lift. This lift may be nine times 
as great as the thrust of the screw, and is rarely less 
than three times its amount. 

The arrangement is cfiicicnt because the wings are 
large organs; it is tlie momentum generated per 
second which produces lift, whilst the power required 
is roughly measured by the energy thrown away in 
the downwardly moving air. The loss of energy for 
a given lift det'reases progressively as the area of the 
downward stream is increased, and hence the efficiency 
of the aeroplane follow's, in ])art, from the use of large 
wings. If the helicopter is to compete wdth the 
aeroplane on the score of efticiency its lifting screws 
must be large. 

As the extreme case of large size, consider two 
aeroplanes flying in a cinde and connected by some 
framework at present undefinef, excejit that it sup- 
ports a car at its centre. A fir.sl problem is immedi- 
ately indicated — means nui.st be provided for keeping 
the car free from rotation. If the aeroplanes arc far 
enough apart their efficiency will remain as before, 
and as supporters of w'eight are fully effective. As 
a means of getting from place to place the combina- 
tion is, of course, useless ; modification of the problem 
Itill leaves us with the obvious conclusion that, w'hereas 
the wings of an aeroplane trasel directly from point 
to jxiint, those of the helicopter follow' sinuous and 
longer paths. The argument seems to lie fundamental 
and to exclude the helicopter from tlie degree of 
efficiency as a means of transport w'hich can be reached 
with a good aeroplane. 

Returning to our example, it wall be found that a 
new factor enters into the prolilem as the two aero- 
planes fly in smaller and smaller circles ; each passes 
through the down wash produced by the other and 
by itself on previous passages. If near enough, this 
interference becomes very important, and it constitutes 


the only real difference between the helicopter as 
hitherto projected and the airscrew as commonly used. 
In looping, pilots frequently feel a bump on closing 
the loop, although some fifteen seconds has' elapsed 
since the first passage and the distance travelled has 
been about 1000 ft. A further illustration explained 
on this principle arises from the observation that an 
increase of thrust arises from the sidew'ays moving of 
a stationary airscrew', and therefore may be expected 
in a helicopter when used for transport. 

All this is known, and the principles w'ere laid down 
many years ago by the late Lord Rayleigh and others. 
Combined with modern data, it is possible to use 
existing knowledge to predict the limits of efficiency 
of a helicopter and to rely on the results. The design 
of the structure which holds the wings together presents 
greater difficulties, and attempts to build helicopters 
now may react favourably on structural design, but 
probably at a cost far in excess of that required to 
produce the same results by research. 

Most of the attempts at helicopter design have led 
to screws some 40 to 60 ft. in diameter moving on 
the periphery at speeds of 70 to 100 m.p.h. lie vices 
produced in more than one country' have lifted them- 
selves into the air, but little has been attempted in 
free flight. The Air Ministry has announced the 
development of the Brennan helicopter to tlie stage 
of lifting itself, and only ten per cent, of the prize 
money is allocated to the extension of this performance 
from a few feet to vertical flight up to 2000 ft. in a 
light breeze. 

The rest of the competition relates to transport and 
control. One particularly hazardous requirement is 
that the helicopter “ . . . must descend vertically from 
a height of not less than 500 ft. without engine. , . 

It is a crucial test which, I believe, would involve 
certain death to the pilot w'ho attempted it in the 
helicopters so far devised. In the case of engine 
failure, the helicopter at best is less effective than 
a parachute having an area equal to its blade sur- 
face, and is quite unable to provide an adequately 
small rate of descent. At its worst it is far inferior 
to this. In all circum.stances the aircraft will require 
control, and the solutions hitherto proposed do not 
inspire confidence. It is evident that even the essential 
principles of a happy solution depend on that stroke 
of genius for which the Air Ministry is appealing and 
which it appears to think only needs a monetary 
stimulus to become operative. 

Unlike the helicopter, the aeroplane docs not lose 
its lift when the engine fails. It must perforce descend, 
but all its controls remain intact and danger comes 
only if the available alighting ground is unsuitable. 
Safety in aeroplanes is a subject for insistent inquiry, 
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but marked improvement appears to, be near real- 
isation. Safety in a helicopter presents unsolved 
difficulties. 

What, then, is the purpose of the helicopter ? Pre- 
sumably the use is to be military and secret. Outside 
opinion has not made any satisfying; {;uess, and in these 
circumstances men of science, as well as aeronautical 
engineers, are disturbed by the evidence which this 
prize scheme gives as to the direction of Air Ministry 
policy. It is not expei'ted that any appreciable part 
of the fund will be called on, and the whole sum would 
not be grudged to the producers of a new and useful 
type of aircraft. The fear is that, in following a “ will 
of the wisp,” insuir^nt attention will be given to 
systematic research on which, in the past, British 
constructors have been able to maintain a high quality 
for their productions. L. Bairstow. 

Life of a Naturalist and Teacher. 

The Days of a Man : bemg Memories of a Naturalist, 
Teacher, and Minor Prophet of Democracy. By 
David Starr Jordan. Vol. i : 1851-1899. Pp. 
xxix + 710 + 56 plates. Vol. 2: 1900-1921. Pp. 
xxif9o6-f56 plates. (Yonkers-on-ITudson, N.Y. : 
World Book ('o. ; London : G. G. Harrap and Co., 
Ltd., 1922.) 15 dollars. 

“ Days of a Man ” is the title cho.sen by Dr. 

X David Starr Jordan for his autobiography. 
Dr. Jordan, who was born in 1851, has been for many 
years the leading ichthyologist in America, and is the 
author of a large number of memoirs on fishes, generally 
written in collaboration with his pupils. Of these the 
best known is the monumental “ Fishes of North 
America ” (1896-1900) by Jordan and Evermann, but 
perhaps his wofk on the Fishes of Japan marks the 
greatest advance, for these had been comparatively 
little studied until his collecting expedition in 1900. 

Dr. Jordan's early tastes were for botany, in which 
he was so well-versed that even as a student at Cornell 
he was teaching this subject. He was first led to study 
fishes by attending a vacation course for science 
teasers organised by Louis Agassiz, and for many 
years afterwards he generally spent his vac.ations in 
collecting and reporting on the fishes of some region, at 
first on his own account and afterwards for the American 
Government, which ultimately sent him so far afield 
as the Sandwich Islands. It is perhaps worth men- 
tion tliat he invented the name “ Rainbow Trout ” 
in 1878. 

Notwithstanding his distinction as an ichthyologist, 
we are inclined to think that Dr. Jordan’s best work 
has been educational ; and this applies even to 
ichthyology, since nearly all American ichthyologists 
NO, 2807, VOL. 112] 
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were taught by him. In 1879, 2^1 

he became professor of natural history in the University 
of Indiana, and did so well that in 1885 he was elected 
president. He had now an opportunity to show his 
genius for organisation and to put his educational ideas 
into practice. There were many difficulties, but he 
overcame them. In his own words : 

“ In 1886 I made some sweeping changes, doing 
away with the fixed curriculum and adjusting the work 
so that practically all the subjects hitherto taught in 
the University, being elementary in their nature, were 
relepted to the first two years. Further than this, we 
instituted a ‘ major subject ’ system, by which each 
junior or third-year student was required to choose a 
speciality or ‘ major,’ and to work under the immediate 
advice of his ‘ major professor,’ whose counsel in 
details he was obliged to secure. An individual course 
of study was thus framed for each one. This system, 
which has now stood the test of more than thirty years 
in Indiana, Stanford, and elsewhere, was originally 
developed by a committee 'Consisting of Dr. Hans 
C. G. von jagemann. Dr. William Lowe Bryan, and 
myself. Its purpose was to enable every one to make 
the most of his four college years, by seeking the best 
teachers and the subjects best suited to his tastes 
and capacity.” 

Whilst carrying out these and other reforms Dr. 
Jordan undertook propaganda work, giving lectures 
that made the aims and purposes of the university 
understood in the State of Indiana. At the same time 
he showed wise judgment in making new appointments, 
Campbell, the botanist, and Branner, the geologist, 
being two of his early choices. 

Jordan’s success at Indiana was so great that in 
1891 he was the obvious man to select as president of 
the newly established Stanford University. Here he 
had a congenial task, to plan out from the beginning 
the lines on which a university should be run and to 
select what men he liked to help him in the work. 
At first all went well, but in 1893 Stanford’s death led 
to unexpected legal difficulties with regard to his 
estate, which seriously hampered the university, and^ 
after this matter had been satisfactorily disposed of 
came the earthquake of 1906, which wrecked a great 
part of the university buildings. On the morning 
the earthquake Dr. Jordan received an invitation to 
become secretary of the Smithsonian Institution ; in 
other circumstances he would probably have accepte^^ 
but he felt that it was his duty to stay at Stanford, 
and he did so, becoming Chancellor of the University 
in 1913, and finally retiring in 1916, at the age of sixty- 
five. He has good reason to be proud of the flourishing 
condition and the high reputation of Stanford, and of 
the success of its graduates. 

Dr. Jordan is a man with high ideals and strong 
convictions, and he is a keen observer who has travelled 
in many lands. His views on men and matters are 
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full of interest and demand attention. He is strongly 
opposed to the use of alcohol and tobacco, and he 
regards war as an out-of-date and anti-democratic 
method of settling disputes. At one period he gave 
much attention to the reform of the American civil 
service, and in recent years he fias devoted a great 
deal of his time to lectures in America, Europe, and 
Japan in the cause of international peace, a subject 
on which he has written several books. When a man’s 
life has been so strenuous and so varied the writing 
of an autobiography is a task of some magnitude. 
But it was well worth doing, and it has been well done. 
We congratulate Dr, Jordan and we thank him. 

C. T. R. 


The Structure of the Atom. 

(1) The Structure of Atoms. By Prof. Dr. Alfred Stock. 
Translated from the Second German edition by S. 
Sugden. Revised and enlarged. Pp. viii-H88. 
(London : Methuen and Co., Ltd., 1923.) 65. net. 

(2) La TfUorie des quanta et Vatome de Bohr. Par 
L6on Brillouin. (Recueil des Conferenres-Rapports 
de Documentation sur la Physique, Vol. 2, 1" 
Sdrie, Conferences 4, 5, 6. Indite par la Societe 
Journal de Physique.) Pp. 18 1. (Paris : Les 
Presses universitaires de France, 1922.) 15 francs. 

(3) Instiiut International de Physique Solvay. Atomes 
et Electrons. Rapports et discussions du Conseil de 
Physique tenu k Bruxelles du i" au 6 avril 1921 
sous les auspices de I’Institut International de 
Physique Solvay. Pp. vii + 272, (Paris: Gauthier- 
Villars et Cie, 1923.) 20 francs. 

T he problem of the structure of the atom is one 
which for many years has exercised a fascina- 
tion for the scientific mind. Its solution demands the 
correlation of phenomena from many branches of 
physics and chemistry, and the repercussion of the 
>ircurrent ideas on the subject makes itself felt over a 
correspondingly wide field. It is a subject on which 
no worker in physics or chemistry dare allow his 
knowledge to become out-of-date, and in which other 
scientific workers take an interest which is by no means 
entirely extraneous. Owing partly perhaps to the 
distinction and lucidity of some of its famous exponents, 
it has also aroused the interest of a wider non-scientific 
circle and has won for itself a distinctly “ good press.” 
In the circumstances it is not surprising that books on the 
subject, addressed to one or other of these numerous 
classes of potential readers, should appear at frequent 
intervals. 

(i) Prof. Stock’s little volume is addressed to the 
chemist, and contains a resume of a series of lectures 
delivered by him to the works chemists of a well-known 
NO. 2807* VOL. t lal 


German manufactory. He attempts to remove what 
he describes as the “ thorns of theoretical physics and 
mathematics” which beset the tender feet of the 
chemist who would wander in the “ Wonder-garden ” 
of atomic structure. He has, in fact, pruned so 
remorselessly that the book resembles *rather a sketch 
plan than a garden, showing little more than the direc- 
tion of the main paths and the openings into some 
of the principal alleys. To abandon the metaphor 
which Prof. Stock himself suggests in his preface, the 
book contains a fajjgy complete, but very brief, sum- 
mary of the various phenomena which have a bearing 
on the problems of atomic structure ; and a still 
briefer exposition of some of the current theories. A 
very interesting volume could be written around the 
synopsis thus provided. The fact that positive rays 
and the quantum theory occupy little more than half 
a page each, while the theory of relativity is consigned 
to a footnote, indicates the extreme condensation 
which has necessarily been employed to compress so 
vast a subject into so narrow a space. The reader will, 
however, learn from its pages how much there is to be 
learnt, and a brief bibliography points o ui j| |< t^principal 
sources from which the English read^^in obtain 
further information. 

(2) M. L6on Brillouin’s book “ La Th6orie des 
quanta et I’atome de Bohr ” is addressed to the serious 
student of the subject. It forms the second volume of 
the series of reports which the Society Journal de 
Physique is publishing on various aspects of modem 
physics, and maintains the high standard which was set 
by M. de Broglie in his initial volume, “ Les Rayons X.” 
Probably no student of physics is entirely ignorant of 
Planck’s quantum theory, and its application to 
thermal radiations, or of Bohr’s daring and brilliant 
extension of the quantum principle to the nuclear atom 
of Sir Ernest Rutherford which resulted in the calcula- 
tion of the hydrogen spectrum, and the evaluation of 
Rydberg’s constant; certainly one of the greatest 
achievements of theoretical physics in modem times. 

The later developments of the theory are far less 
known, nor has it been, up to the present, at all an easy 
matter to become acquainted with them. The original 
memoirs of Bohr and other distinguished workers on 
the same problem are scattered through the pages of 
many periodicals in many languages. Moreover, as 
was inevitable in a problem so complex as that of the 
motion not of three only but of many attracting and 
repelling particles, there have been numerous false 
starts and incorrect conclusions, and it has not infre- 
quently happened that, after mastering with some 
diflSculty one of these essays, the student has 
found to his chagrin that it has been superseded by 
ia,terworlc. ltmust!9e<2bhfeBsed,tpo,thatt^^ 
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of the theory, in their preoccupation with the extension 
of the subject, have not had too much pity on their 
weaker brethren, and it has not always been easy to 
discover either the exact nature or the physical basis 
of some of the principles to which they appeal. M. 
Brillouin’s lucid and authoritative survey of the 
whole subject is, therefore, particularly welcome and 
valuable. 

It was a happy inspiration on the })art of M. Brillouin 
to preface his main thesis witlitwo preliminary chapters 
on the quantum theory’ of radiation. It is a subject on 
which the author has himself done much valuable work, 
and his excellent, though brief, account provides a 
firm basis for the developments which follow. The 
succeeding chapters on the theory of Bohr, on its 
applications to atomic structure, and in particular the 
account of the principles of selection and correspond- 
ence, are equally illuminating. 

It is not to be expected, from the very nature of the 
subject, that the \ olumc should be easy reading. The 
author has not shirked the very considerable mathe- 
matical difficulties which arc involved in the theory, 
lie lias, however, minimised them as far as is consistent 
with a proper understanding of the argument. Though 
it cannot be promised that the average student of 
physics will find his progress through tlie volume an 
easy one, lie may be assured that his labours will be 
rewarded by a completer knowledge and a deeper 
appreciation of this important subject. 

(3) It is in no way derogatory to M. Brillouin’s 
excellent treatise to say that it is surpassed in interest 
by the report of the proceedings of the council of dis- 
tinguished physicists who assembled in Brussels in 1921 
under the presidency of Prof. Lorentz and Under the 
auspices of the vSolvay Institute. The number and 
distinction of the participants, each a master in his 
own particular branch, and the variety and importance 
of the subjects considered would in themselves suffice 
to raise high expectations. It may be said at once 
that, in the' main, these expectations are fully realised 
by the volume which is now to hand. 

Each of the twelve closely related subjects chosen for 
discussion was introduced at the Conference by a report 
on the actual position of the subject, and these reports 
make up the main part of the text. Thus Sir Ernest 
Rutherford reports on the structure of the atom, 
M. de Broglie on the quantum relation in the photo- 
electric effect. Prof. Kamerlingh Onnes contributes an 
account of his work on paramagnetism at low tempera- 
tures and on the super-conductivity of certain metals 
it low temperatures. Prof. Bohr gives an account of 
the application of the theory of quanta to atomic 
problems, which is supplemented by a report from 
Prof. Ehrenfest on the prindpte of correspoiidenc^ 
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' It is natural that the different authors should develop 
their subjects in slightly different ways, and .should 
assume slightly different degrees of previous knowledge 
amongst their distinguished colleagues, or perhapws we 
should rather say among the wider circle of readers for 
whom the reports were ultimately destined. In most 
cases, howev’cr, the reports are so well conceiv’cd and so 
lucidly expressed that the reader with only an element- 
ary knowledge of the subject w'ill liave little difficulty 
in following a very considerable part of them. It is, 
in fact, an open que.stion whether guch a reader, at 
the expense of a little judicious “ skipping " of the 
more recondite portions, would not attain a better 
appreciation of the pre.sent position of atomic physics 
from this volume than from many of the works osten- 
sibly written for his special benefit. This, of course, 
does not apply to the one or two reports of a mathe- 
matical character, .such as the profound suggestions of 
the president, Prof. Lorentz, in his notes on the theory 
of electrons which opens the volume. 

In addition to their expositor)” value, these reports 
have the great merit of opening up new avenues 
for discussion and experiment. In dwelling on the 
very considerable achievements which have been 
brought alx)ut, partly by the application of quantum 
theories to atomic problems, i f is apt to be overlooked 
that these theories present formidable difficulties in 
addition to the fundamental one of explaining them- 
selves. These difficulties are clearly raised in the 
disifcussions which follow the reports, and perhaps in 
none of them more clearly than in Prof. Barkla’s dis- 
cussion of M. de Broglie’s report on the photoelectric 
effect. The discussions, which arc excellently reported, 
are full not only of scientific but also of human interest. 
To the fihysicist, whetlier mathematical or ex- 
perimental, in need of a .subject for research they 
offer an ample choice of problems of fundamental 
importance. 

It is to be regretted that so long an interval has been 
allowed to elapse between the meetings of the council 
and the publication of its report. It was not to be 
expected that the members of the council would allow 
two years to elapse before attempting the solution of 
some of the problems raised, and still less to be expected 
that their attempts should be entirely without success. 
In some particulars, therefore, the subject has advanced 
beyond the stage indicated in the reports. In the 
main, however, thi.s applies only to minor problems. 

If it is true that intellectual .satisfaction results from 
the discovery rather than from the knowledge of truth, 
a perusal of this volume will convince the reader that in 
this portion of physics he may confidently expect to 
find intellectual satisfaction for many years to come. 

J. A. C. 
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The Ascent of Sap. 

Tht Physiology of the Ascent of Sap. By Sir Jagadis 
Chunder Bose. (Cossimbazar Endowment Publica- 
tion.) Pp. xv + 277. (London: Longmans, Green 
and Co., 1923.) i6^. net, 

T he author supplies in this book further ingenious 
experimental devices in which use is made of 
automatic recording methods and of various methods 
of magnifying small movements. The rate of ascent 
of sap is measured by a mechanical method recording 
the re-erection of a drooping tissue as sap enters it, 
and by an electrical method in which a quadrant 
electrometer is used to determine change of electro- 
motive force between two points, one of which 
changes in turgor. By placing one electrode, carefully 
insulated save at the point, upon a graduated micro- 
meter screw movement, the instrument becomes an 
electric probe by which the most vigorous changes in tur- 
gor are traced in the Dicotyledon stem to the living tissues 
in the region between inner cortex and vascular tissue. 

The usual simple potometcr experiment is modified 
into a recording potograph, whilst an ingenious bubbling 
method is introduced to measure the absorption of 
water by a cut shoot, and thus indirectly its tran- 
spiration, under varying conditions. 

Many interesting observations are recorded m this 
account of work in the Indian climate, notably the 
report upon the exudation of sugar solution from 
cut surfaces in the stem apex or the inflorescence of 
the palm. This exudation is shown to be quite inde- 
pendent of any direct supply of sap from the absorbing 
system of the root. 

The author's attempt to reinterpret the phenomena 
of the ascent of sap in the light of his new experiments 
is not convincing. As the result of a discussion of 
earlier work, mainly based apparently upon the English 
translations of the text-books of Haberlandt, Jost and 
Pfeffer, it is concluded that transpiration from tfie 
leaf and exudation from the root do not provide an 
adequate mechanism for the ascent of sap, whilst the 
r 61 e of osmosis is dismissed in two paragraphs. As 
opposed to this inadequate mechanism is advanced 
“ a theory of cellular pulsation according to which the 
liquid % injected by the living cells into the wood- 
vascular tissue.” 

Later, the role of the xylem vessel seems practically 
to disappear— “ The uni-directional propulsion of sap 
depends ufton a sequence of pulsation from cell to cell. 
The sap expelled during the contraction of any one 
cell is absorbed by a cell higher up during its phase of 
expansion. There is then a propagation of a wave of 
contraction, preceded by one of expansion, in conse- 
qu^de of which tte is, as it squeezed forward. 
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A succession of such waves maintain the continuous 
ascent of sap.” Though this may be clear to the 
author, the reviewer feeb himself no nearer an under- 
standing of the actual movement of sap in the plant, 
The demonstration of this mechanism rests upon 
experimental evidence that temperature, poisons, and 
various other external factors affect similarly sap 
movement and the pulsating mechanism, and upon a 
demonstration of electro-motive forces in tissues which 
are assumed to be manifestations of changes in cell turgor. 

The experimental evidence is, however, not employed 
critically j thus it is argued that transpiration is not 
essential to the ascent of sap because the author’s 
mechanical method shows a rapid rise of sap in a 
partially willed chrysanthemum shoot when the cut 
end is placed in water, although the surface, both stem 
and leaf, had previously been coated with vaseline. 


A Metric Campaign. 

World Metric Standardisation : An Urgent Issue. A 
Volume of Testimony urging World-wide Adoption oj 
the Metric Units of Weights and Measures — Meter- 
Liter-Gram. Compiled by Aubrey Drury. Pp. 524. 
(San Francisco : World Metric Standardisation 
Council, 1922.) 5 dollars. 

F or several years an intensive propaganda has 
been carried on by the “ World Metric Standard- 
isation Council ” on both sides of the Atlantic in 
furtherance of the objects indicated in the title of 
this book. Apparently self-appointed, its executive 
includes a number of men prominent in politicSj 
commerce, and engineering, mainly resident in the 
United States, but representing also Canada and 
Great Britain, and the council has members and 
correspondents in almost all countries. It is under 
the direction of this body that the volume before us 
has been compiled, bringing together a vast amount 
of information and data regarding the “ master 
standards ” of the world, and aiming, of course, to 
promote their adoption in the United States and the 
British Empire for all commercial transactions. It 
b pointed out in the introduction that far less 
opposition has been raised to the adoption of the 
litre and gram tlian to the metre, which is very much 
more closely related to indu.strial processes than the 
units of mass and volume ; but on the other hand, 
it is not proposed to impose the use of metric measuiea 
upon production— only upon distribution. 

A large proportion of the work consbts of quotations 
from the reports of committees which have investigated 
the subject at various times, the writings and speeches 
of individuab, and Bilb which have intrbduoed 
hitd pongress an^ Bai^iani^ as i^ktions 
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recorded by public bodies in favour of the metric 
movement ; there are also lengthy lists of municipal 
authorities^ commercial associations, and manufactur- 
ing companies which have dehnitely adhered to the 
proposed reform. The rest of tlie work is devoted 
mainly to the history of metric legislation in the 
United States and the British Empire, selected articles 
on the metric system, and a comprehensive bibliography. 

From what has been said, it will be seen that the 
contents of the book are somewhat heterogeneous, 
and in parts reminiscent of a collection of press cuttings ; 
it necessarily presents only one aspect of the question, 
being propagandist in the extreme. We cannot 
conceive of any reader faithfully perusing its pages 
from cover to cover, any more than he would an 
encyclopaedia, but as a storehouse of opinion, anecdote, 
and similar material for the apostle of metric weights 
and measures to draw upon it will exercise considerable 
influence upon the rate of progress towards “ world 
metric standardisation.” A good index facilitates 
reference to the principal topics and authorities dealt 
with in the book, which is dedicated to James Watt 
as the originator of the decimal method of measure- 
ment, and contains many portraits of its advocates. 

In Great Britain there is at present little evidence 
of a popular demand for the compulsory adoption 
of the metric system, though Chambers of Commerce 
and the Trade Union Congress annually pass resolutions 
advocating the reform ; the Decimal Association, 
whilst continuing its metric propaganda, is devoting 
attention mainly to the decimalisation of the coinage, 
with the adoption of the “ high-value penny ” (one- 
tenth of a shilling, the latter retaining its present 
value) as the principal item in its programme. In 
the United States, where the benefits of decimal 
coinage are already enjoyed, strong efforts are being 
put forth to add thereto the advantages of decimalised 
weights and measures, and a Bill is now before Congress 
for that purpose. The energy devoted to the campaign 
in that country, of which the volume under review 
affords striking evidence, commands our admiration ; 
but it must be admitted that the opposition to the 
movement in certain quarters is both bitter and 
powerful. A. H. A. 

Our Bookshelf. 

Catalogue of Scientific Papers. Compiled by the Royal 

Society of London. Fourth Series (1884-1900). 

Vol. 18: Q-S. Pp. iv + 1067. (Cambridge; At 

the University Press, 1923.) 9/. net. 

Fkom the outset this monumental work has occupied 
a. very high position as a trustworthy work of bibUo^ 
gi»pihi(»l;,*teferen,oe:--due to the.judiaous eattension of I 


critical ex^ination to which its author headings have 
^en subjected . It is intemati onal in scope and appeal, 
but of purely British manufacture, and is now nearing 
the completion of the first century of its labours, for the 
final volume of the present series is promised next year. 
At first sight it might appear a tolerably simple matter 
to assign to their proper author headings a collection 
of carefully prepared transcripts of the titles of papers ; 
but this view would not be confirmed by any cataloguer 
or indexer of experience. Initials of the forenames of 
writers have to be expanded, entries under writers of 
the same name and forenames to be distinguished, 
pseudonyms to be unmasked, and changes of name 
accounted for. With the spread of Western science to 
the East, the difficulties of accurate editing hfive 
multiplied. Nevertheless the standard of sound 
workmanship set by the editors of the earlier volumes 
has been maintained. 

No great loss, we think, has resulted from the partial 
elimination in the present series of references to serials 
containing reprints, abstracts or translations of original 
papers. The retention of these references in the case of 
papers written in the less familiar languages serves most 
practical purposes of research. We trust that in the 
concluding volume Dr. Forster Morley will furnish us 
with complete statistics of the number of papers and 
their authors for the period 1800-1900, together with a 
chronological table or graph showing the rate of growth 
of scientific periodical literature for the same period. 

Handbook for Electrical Engineers : a Reference Book for 
Practising Engineers and Students of Engineering. 
("ompiled by a Staff of Specialists. Edited by H. 
Pender and W. A. Del Mar. Pp. xxiii + 2363. 
(New York : J. Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1922.) 305. net. . 

Thk many engineering researches botli theoretical and 
experimental which have been carried out in recent 
years have created a demand for handbooks which will 
give the practical results obtained in a way that can 
be readily understood. The principal articles in this 
work under notice are written by well-known engineers 
and professors. The arrangement is excellent and there 
is practically no overlapping. It contains more theory 
than is usually found in similar works. The mathe- 
matical symbols are very clearly printed, the diagrams 
are excellent, and the index is very complete and well 
arranged. Although there are many references to 
radio communication, “ wireless ” is not mentioned. 
We are pleased to see that both “ ground ” and “ earth” 
are given. The word “ hydrology ” is used to denote 
the “ science of water.” In water power engineering, 
for example, hydrological data such as' the rainfall, 
natural drainage, and the velocity of the stream are 
required. 

The Evolution of the Conscious Faculties. By Dr. J. 
Varendonck, Pp. 259. (London : G.* Allen and 
Unwin, Ltd. ; New York : The Macmillan Co., 
1923.) 12s. 6 d. net. 

This book contains much valuable matter in the 
shape of introspective analysis, experimental investiga- 
tion, and critical examination of theories, of the 
mental faculties. Dr. Varendonck leaves the im- 
enttaMo and competent student of 
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conscious processes. He lakes Bergson and Freud 
as liis directors. He follows Bergson in distinguish- 
ing two kinds of memory^ but he names them re- 
dupli(.ativc (Bergson’s pure memory, the integral record 
of the past) and syntlictic (Bergson’s habit-memory). 
He also follows Bergson in the view that memory is an 
essential fador of pen eption. Jlis method, on tlie 
other hand, closely follow.s the kind of analysis with 
which Freud has familiarised us in the “ Traiim- 
deutung,” but unlike i^'rcud he lays no emphasis on 
the sex moti\e, nor is he in any way obsessed with 
the idea of symliolism. It is a sane and u.seful discu.s.sion 
of the nature and origin of intelligence. 

The Principles of Geography, Physical and Unman. 
By Dr. K. ( 1 . Skeut (Mrs. Woods). Pp. 432. (Ox- 
ford : Clarendon Press ; London : Oxford Uni- 
versity Press, 1923.) f»i. (id. net. 

Dr. Skf-AT has produced an attractive book, fresh in 
outlook, inspiring and thoroughly readable. We mis.s 
with gratitude the w'earisome reiterations of the 
ordinary run of text -books and find the author continu- 
ally turning to original sources and taking new points 
of view, lioth matter and style commend the book 
and give it a plate by itself. The greater part treats 
of the physiographieal side of geography, but the 
concluding section gives an excellent introduction to 
human geography. There are many well-selected 
diagrams, sketch-maps, and illustrations, and a copious 
bibliography. The book is too advanced for most 
school work, but should prove valuable to teachers of 
geography. Its tarelul use could not fail to improve 
the teaching of the subject. 

The Contact between Minds: a Metaphysical Hypo- 
thesis. By C. Deli.slc Burns. Pp. x + 138. (Lon- 
don : Macmillan and (o., Ltd., 1923.) ^s. (id. net. 
Mr. Burns has produced a very clear argument. It 
avoids the epistemological problem of intercourse, and 
the psychological problem of the genesis of knowledge, 
and narrows itself to the discussion of the nature of 
our knowledge of other minds. The traditional view 
that the existence of other minds is an inference is 
rejected, and it is held that the knowledge of them is 
“ enjoyment ” in the technical philosophical meaning 
of the term. Mr. Burns conceives knowledge realistic- 
ally as the contemplation of objects compresent with 
the mind which knows itself in the contemplating. 
Other minds are known, he thinks, not as objects 
contemplated, but as our ow'n mind contemplat- 
ing. It is a thoughtful essay on a problem of deep 
interest, 

Readable School Chemistry : a Book for Beginners. By 
J. A. Cochrane. (Bell’s Natural Science Scries.) 
Pp. X -f 84 4- 8 plates. (London : G. Bell and Sons, 
Ltd., 1923.) 2s. 

Mr. Cochr'Xnk’s book deals historically, and to a 
certain extent popularly, with the ground usually 
covered in a first year’s course of chemistry. It 
contains interesting biographical details of the great 
founders of the science, and deals with their important 
re.searches. These are supplemented by brief notes 
on modem cliemistry, and the book is well illustrated 


with portraits. Mr. Cochrane's book should be very 
useful and interesting to beginners in chemistry, and 
its very moderate price brings it within the reach of 
ail students. On p. 30 the name should be “ Brand,” 
and on p. 64 “ Warltire.” 

An Introduction to Theoretical and Applied Colloid 
Chemistry : “ The World of Neglected Dimensions J* 
By Prof. Wo. Ostwald. Authorised Translation from 
the Eighth German edition by Prof. M. H. Fischer, 
Second and enlarged American edition, Pp. xiii + 
266. (New York : J , Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1922.) 12^. (id. net. 

The new American edition of Wo. Ostwald's book on 
colloid chemistry is a translation from the eighth 
German edition. The author’s lecturing tour in 
America appears to have taught him how to present the 
difficult subject of colloids in its simplest and most 
dramatic form. The great success of the book is a 
tribute to the completeness of the education tlius 
received. 

A Text-book of Inorganic Chemistry. By G. S. Newth, 
New and enlarged edition. Pp. xiii-l-772. (Lon- 
don : Longmans, Green and Co., 1923.) 85. 

Newth’s text-book has been found useful for so long 
that it needs no description. The new edition has 
been revised and brought up-to-dale, and will be found 
as clear and accurate as former editions. The sections 
on modem advances are very readable, and this side 
of the subject has not been overdone. In one or two 
instances the revision has perhaps not been so complete 
as it might have been : the long descriptions of the 
Leblanc process and the chamlier process seem out of 
proportion in comparison with the very short sections 
on the ammonia-soda and contact processes. 

Electrical Horology. By II. R. Langmand and A. Ball. 
(Lockwood’s Technical Manuals.) Pp. xi-t 164. 
(London : Crosby Lockwood and Son, 1923.) ^s. 6d. 
net. 

There are scarcely any books which give an accurate 
account of the progress that has been made in recent 
years in applying electric currents to horology. The 
explanations given in this work are confined mainly 
to the essential parts of the mechanism and the electrical 
and mechanical principles which they illustrate. 
Inventors of electric clocks who, as a rule, have only a 
hazy knowledge of what has been done previously, 
will find this book helpful. 

The Phase Rule and the Study of Heterogeneous Equi- 
libria: an Introductory Study. By Prof. A. C. D. 
Rivett. Pp. 204. (Oxford: Clarendon Press; 
London : Oxford University Press, 1923.) lof. 6d. 
net. 

Prof. Rivett’s little book on the Phase Rule deals 
mainly with theor)^, the various types of equilibrium 
being set out under the headings of one, two, three and 
four-component systems. It is a useful type of book 
for a worker wffio wishes to make use of the Iffiase Rule 
in his own work, although less attractive 'to a general 
reader than a book ^ing mainly with exaniipp. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications?^ 

Breeding Experiments on the Inheritance of 
Acquired Characters. 

[At the reejuest of the Editor of Nature, and of 
Dr. Kamnierer, 1 have translated this letter from the 
original German into English. Dr. Kamnierer has 
also sent me the typewritten scrijit of a reply to Mr. 
Cunningham, but in an accompanying letter he tells 
me that he considers it superfluous to publish this 
now, as he is quite satisfied with the reply which 1 
made to Mr. (hmningham in my letter to Nature 
published on June 23. E. W. MacBride.] 

To begin with, may 1 remark that 1 have not seen 
Mr. Bateson’s first criticisms of my work (Nature, 
July 3. 1019, p. 344) which he cites in the course of 
his recent letter. Whilst 1 was in England, my 
colleagues informed me of the contents of Mr. 
Bateson’s letter of 191 but 1 had unfortunately no 
opportunity of referring to this letter myself. 1 
regret this all the more, since if what I had been 
informed of its contents was actually m the letter, it 
would not ha\c been possible for me to enter into any 
discussion of the subject with Mr. Bateson himself. 1 
must therefore for the present confine myself to his 
most recent letter (Nature, June >. p. 738) and the 
remarks which he made on the discussion which 
followed my lecture to the Linncan Society, ‘ m which 
he expressly apologised to me in case 1 had considered 
his previous attacks too rude. 

It IS indeed remarkahle that Mr Bateson on that 
ocuision (May 10) did not produce a single one of the 
many objections which are contained in his printed 
letter of June 2. The general imx>ression which 1 
gained at the meeting was that he could not think 
of any further objection to raise The “ vague 
<hagrains ” which he complained ot appear not to 
be derived from mv original paper (1909, Arrhiv 
fur Ent \fcLh , vol. 28, Plate lO, Figs. 25 and 26), 
but — if 1 am not mistaken — from Plate (“ Selektions- 
priiuip,” 4th edition, p. 4(19. Fig. 95) which my 
simjile figures have been rather strongly altered and 
exaggerated 

Mr. Bateson must, therefore, have discovered by 
subsetjuent reflection all that during my demonstra- 
tion and lecture he did not see. Otherwise it might 
have been possible for me to make him to see what 
he did not wish to see ; T would certainly, for his 
benefit, have removed the Alytes specimen from the 
jar and he would have been able to view it—without 
obscuration by glass or background — from all sides 
under the lens : I treated it in this way during my 
stay in England for many colleagues (as, for example, 
for Mr. E. C. Boulcnger and Sir Sidney Harmer). 

On the occasion of the meeting of the Cambridge 
Natural History Society, I had at my disposal a 
;jeiss binocular microscope. Every unprejudiced 
observer could convince himself by its aid that the 
skin-area under discussion was of the nature of a 
nuptial pad — an area which according to Mr. Bateson 
was merely " a piece of thickened blacldsh- brown skin.” 

Numerous are the reasons which Mr. Bateson has 
given in order to be ' ' absolved from basing broad con- 
clusions on his testimony ” ; in a word, in order to deny 

» Natuxk, May la, 1933, p. 6391 column a, lin« 10, should read 
*' nwcroscopic obiwrvatlon," not “ nuowcopic,” 
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the existence of the nuptial pads. First he questioned 
the existence of the pad ; then he suggested it was 
merely a black patch of pigment; tlien, that it 
was present in oidy one specimen — consequently an 
accidental monstrosity ; then he asserted that it was 
a shadow which appeared in the photograph ; then, 
even that it had been produced by artificial retouching 
“ in the wrong place, that is to .say, on the outermost 
smallest finger, where in my untouched photograph 
(1919) some dirt had accidentally remained adhering. 
The microtome-sections of the pad-tissue, Mr. Bateson 
suggested, had been taken from another type of 
Anuran ; then, since it appeared that homologous 
ti.ssiics of other species of Anura were of a different 
character, that these sections did not show genuine 
pad-tissue. 

The most recent communication in which Mr. 
Bateson gives the impression which he received from 
the specimen which 1 demonstrated at the Linnean 
Society is capable of only two explanations, namely, 
either that Mr. Bateson is not an acute observer or 
tliat his theoretical views have affected his vision. In 
neither case can he escape the criticism that in describ- 
ing ” Dr. Kammcrcr’s Alytes ” he proceeded with a 
rashness unusual m a scientific man, especially when 
he makes slightly veiled accusations of ” correcting 
Nature ” against” conscientious observers. We may 
now enumerate the points on which Mr. Bateson's 
” doubtful memory ” has led him astray, namely : 

(1) It is incorrect to say that my preparation of 
Alytes prevented a view of the dorsal aspect of the 
hand and only showed the palmar aspect — to make 
such a preparation it would have been necessary to 
fasten each finger flat against the substratum. 

(2) it is incorrect to say that the black colour is 
restricted to the palmar aspect. (Why should Mr. 
Bateson assert this when he had not seen the dorsal 
aspect t) Actually the pads extend to the dorsal 
asjicct and are tluTefore not ” in the wrong place.” 
It is curious to liml Mr. Bateson jirescribing to Nature 
the “ right” place-- Nature which has produced much 
more ” astounding ” and ” curious creatures ” (cf. 
Tnchobatiachus) than mv modest cultures of Alytes. 

(3) It IS incorrect to say “The right hand showed 
nothing special.” On the inner side of the wrist- 
jomt, on the insertion of the ball of the "thumb,” 
there has been regenerated® a distinct dark pad — 
of course, not .so large as that on the left hand. * 

(4) It IS incorrect to say that the jiad presents only 
“ a dark uniform surface but no papillary or thorny 
structures.” 1 send herewith an enlarged photo- 
graph m which " rugosities ” can be seen on the edge 
of the pad with the naked eve. [1 have verified this, 
but doubt very much whether the rugosities would 
appear in a print reproduced m Nature. — E. W. M.] 
Unfortunately this photograph is taken from the 
palmar aspect ; it was not foreseen that Mr. Bateson 
would criticise this, the most advantageous, position, 
in order to deny the presence of the pad on the dorsal 
surface, and to call in ([uestion the pad-nature of the 
whole structure. It is probable that the majority 
of my Eiigli.sh colleagues have no idea how difficult 
it is to obtain a satisfactory photograph in our 
impoverished Austria. Of course, at the very first 
opportunity I shall have the upper side photographed ; 
perhaps Mr. Bateson in his desire for truth will pro- 
vide the necessary camera and photographic materials. 

Dozens of scientific men have seen the pads and 
are now convinced ; only Mr. Bateson has seen 
nothing. Unfamiliar as he is with this special depart- 
ment, he expects to see the same as can be seen in 

* Dr Kammercr stated at the mcctins; of the Liniiean Society that the 
original pad on the right band had been removed for the purpose of making 
microtome sections.— E. W. M. 
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Rana agilis. His assertion that the pads of Alytes 
obstetricans are not pads because they have a different 
appearance from those of Rana agilis is as unreason- 
able as it would be to maintain that Alytes obstetricans 
is not a Batrachian because it does not look like 
Rana agilis. 

Lastly, a few words on the question of adaptation. 
In my lecture I avoided speaking of adaptation 
because this term involves a hypothetical and teleo- 
logical element ; 1 feared that to use it might lead 
to endless unfruitful discussion. Unfortunately, I 
was unable to prevent this ; Mr. Cunningham dis- 
cussed his own theory of adaptation in a way that 
had little to do with the facts which 1 had cited. I 
definitely declined to enter into this subject in my 
reply, simply becau.se it is not usual for the discussion 
to wander so far from the subject of the lecture. So 
far as the nuptial pads are concerned, may I refresh 
Mr. Bateson’s memory so far as to remind him that 
not only my Alytes but also other Batrachians, and 
especially the Discoglossida* (to which Alytes belongs), 
have pads on places which never come into contact 
with the female ? Jiomlnnator pachypus, for example, 
develops pads on two or three toes of the hind foot 
(cf. Schreiber, “ llerpctologiaEuropa'a,” 1912, p. ^ 75 )- 
Are these “ in the wrong place ” or “ retouched ” by 
Nature ? 

I willingly admit that the traditional explanation 
of the pads, namely, that they are produced by 
friction with the skin of the female, may possibly be a 
fable : for that reason I have referred to this view 
with reserve and sce])ticism in my paper (1919, pp. 
331. 339. 353)- true that the spread of the 

thickening to regions of the skin which in the copu- 
latory act do not undergo friction, is no valid ground 
for rejecting the theory. Mr. Bateson has doubtless 
himself observed that pressure thickenings and blisters 
orten extend beyond the original zone of irritation. 
But it is by no means impossible, although of course 
not proved (Kammercr, 19191 P- 34°)* 
water produces the pads ; if this were so we should 
have a case of direct passive production but not of 
active adaptation. I'iie correctness of my observa- 
tions and their relevance to the theory of heredity, 
is not affected whichever of the explanations is 
adopted. Paul Kammerer. 

Dr. B.\teson, in a letter to Nature of June 2. 
raises the very interesting point as to whether the 
appearances alleged to be “ nuptial pads ” m Alytes 
obstetricans are really such. Whatever their nature, 
they are undoubtedly organised structures ; and if 
they shoukl prove not to be “ nuptial pads,” they 
will have to be regarded as a new and arbitrary 
feature which has appeared after subjection to an 
experimentally altered environment for two or three 
generations, and which persists for at least a few 
generations after a return to normal conditions. In 
other words, it would seem that Dr Kammerer has 
had success in an experiment which is almost 
analogous to those ancient researches in which w'as 
attempted the reproduction by hereditary means of 
a surgically impressed modification. 

However, Dr. Kammerer has clearly stated that in 
his opinion the only feature of the ex^riment which 
in any way justifies such a view is that the excres- 
cences in question are not dependent for their develop- 
ment on the presence of a testis, and in this differ from 
the nuptial pads of the better known Amphibia Aniira. 

Dr. Bateson points to two details which make 
“ the appearance quite unlike that of any natural 
Brunftschwielen ” : first, that in Alytes there is a 
” daw: uniform surface . . . without the dotting 
or stippling so obvious in true Brunftschwielen'* ; 
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secondly, that their position does not correspond to 
that of the nuptial pads in Rana agilis. 

Lataste’s excellent drawings {Ann. Sci, Nat. (6), 
tom. 3, pi. II, 1876) show that a uniform blackness 
of the outer layer of the pad is a characteristic 
feature of the Discoglossidae (to which Alytes belongs) 
and distinguishes them from other Anura. The 
fully developed pads of Bufo vulgaris are also uni- 
formly black, and I have recently found that when 
such full hypertrophy of the outer epithelium is 
inhibited, as occasionally happens from obscure 
causes, it may be induced by making the male 
maintain a sexual embrace for a week or two. The 
same effect may be produced in the summer condition 
of the pad, and I have found that the hypertrophy 
takes place even when the male maintains his tonic 
emlirace on thin air.^ 

The pad of the Alytes ” water-breed ” also resembles 
that of the Discoglossid Bombinator in having a 
complete layer of black pigment in the cutis vera 
which would further contribute to the uniform dark 
appearance which Alytes so well and characteristically 
shows. Photographs show another interesting point. 
Very distinct connective-tissue papillae are developed 
from the cutis vera in association with the epidermal 
spines. Such papillae are but very slightly developed 
in the Discoglossidae, though Lataste’s picture of Disco- 
glossus shows traces, wliilst they are a characteristic 
feature of the pads of many other Batrachians. 

The epidermal spines are very obvious in the intact 
specimen, as I have repeatedly seen both with lens 
and binocular microscope, and as many others have 
witnessed in my presence. Of course, they are 
practically impossible to photograph on account of 
the glistening of a wet specimen, l)ut a photograph 
at least makes clear what areas of skin are affected. 
These include nearly the whole of the palm, the radial 
surface of the inner metacarpal and part of the first 
phalangeal joint of the thumb, and more or less of 
the ventral and radial surfaces of the forearm, passing 
over the dorso-radial margin of the inner carpal 
tubercle. The Discoglossida* are remarkable for the 
very various positions in which the hi.stological 
features of Brunftschwielen may manifest themselves, 
on the chin, belly, thighs, toes of the feet even ; in 
other words, they are not necessarily dependent on 
contact with the female for their develMment. Dr. 
H. Gadow has shown me his sketch ot the nuptial 
pad in Alytes cisternasii, Bosca., where it is developed 
on the tip of the thumb, extending on the palmar 
surface. Even in the common toad 1 have frequently 
observed the nuptial rugosity extending on to the 
palmar surface of the inner carpal tubercle. 

yuestionable as it is to draw conclusions on 
anatomical points by analogy from other animals, it 
is even more unsafe to do so as regards their habits 
and postures ; Alytes does not belong even to the 
same suborder as Rana agilis. De I’Isle {Ann. Sci. 
Nat. (6). tom. 3, p. 18), in his account of the cervical 
clasp of Alytes, says with regard to “les paumes,” 
" les applique centre le con de la femelle.’’ More- 
over, although he gives no definite description of the 
attitude of the hands during the inguinal clasp, he 
describes how, with the fingers interlaced, the two 
backwardly directed internal digits participate in the 
well-known chafing of the cloaca, which seems to me 
anatomically impossible if the hands are so much 
everted that the palms do not come in contact with 
the pubic region, the groins, or at least the thighs of 
the female. Michael Perkins. 

Trinity College, Cambridge, 

June 16. 

1 The MUgieia detefis ia U>k exoerifl^' ace ho honmlitaaoe ia the 


August jS, 1923] 


NATURE 


239 


l#lgfat-Oiuuitft and Interference. ^ 

In a very important and stimulating paper on the 
scattering of X-rays by light elements {Phys. Review, 
May 1923), Prof. A. H. Compton suggests that a study 
of the problem of scattering by atoms with tightly 
bound electrons and by groups of atoms may shed 
some light upon the difficult question of the relation 
between interference and the quantum theory. 

In an investigation of this kind it may be useful to 
keep in mind an important difference between an 
electron and a light-quantum, which depends on the 
fact that generally most of the electron’s energy is 
unavailable, while the whole energy hv of a light- 
quantum seems to be available. This indicates, of 
course, that a light-quantum is a simpler form of 
matter than an electron or proton. 

Roughly speaking, a light-quantum possesses a 
large amount of available energy and a small momen- 
tum, while a moving electron generally possesse.s a 
small amount of available energy and a comparatively 
large momentum. As a rule, then, we cannot expect 
a free or lightly bound electron to absorb the whole 
energy of a light-quantum. It is indeed possible, 
according to the theory of Compton and Debye, for 
an electron which encounters a light-quantum Ai' to 
move away with a kinetic energy equal to hr if the 
electron has an initial kinetic energy nearly equal to 
hv, but tliis case is not of much physical interest. 
When, however, an electron is tightly bound to an 
atom, so that some of the energy of an impinging 
quantum may be transformed into potential energy, 
ftiere is a possibility that the whole energy of the 
quantum may be absorbed in a single impact. 

If we admit that the energy of a quantum can be 
absorbed bit by bit, it does not follow that the type 
of absorption considered by Compton is the only one 
which can occur. Let us suppose that a quantum hv 
after encountering an atom is transformed into a 
quantum h{v - dv) travelling in the same direction as the 
original quantum. Assuming that the atom (of mass 
m) accjuires the energy hdv and momentum hdvic lost 
by the quantum, the centre of mass of the atom may 
be supposed to move forward with velocity hdvlmc 
and a kinetic energy h^{dv)*l2mc*, which is generally 
negligibly small in comparison with hdv. Ihe 
acciuired energy hdv may therefore be energy of 
small oscillations about a state of steady motion. To 
ascertain the nature of these oscillations we repre- 
sent the incident quantum by a field of type 

E, = H,=o. = 

where /( 0 ~ I cos (pt-i-a)dp. 

Jo 

(See Nature, April 28, p. 567.) 

The emergent quantum may be represented by a 
field of the same type with v - dv instead of v, while the 
field which is really effective in producing the oscilla- 
tions is the difference of these two, and is of the same 
type with 

/(O - r”* (P ^ + 

Jan{if—dv) 

When dv is very small, this represents approxi- 
mately a homogeneous train of waves of frequency v. 
The small osciUations set up in the atom are thus 
specified approximately by a trigonometrical function 
of type 2ird>' cos (2in»/-i-o) and are practically un- 
damped and of nrequency Tho phenomenon 
intmeprence may, then, oe quite jcompatible with 
quantum theory, to it;m«r 


ference of small oscillations produced in the atoms 
by the quanta. If a number of quanta in phase 
strike the same atom, the small oscillation ma-y be- 
come large and eventually result in a quantom jump, 
but the growth of an oscillation may depend, of 
course, on the phenomenon of resonance. 

Since we have endowed a quantum with a field, a 
single quantum may produce small osdll^ons in a 
large number of atoms in accordance with Compton 8 
idea, and so a second difficulty in the theory of 
ference may not be so great as it seems at first sight. 

H. Bateman. 

Institute of Technology, 

Pasadena, California. 


A Mountain Mirage. 

As part of a magnificent view from Ben More of 
Mull on July 13. my sister and I saw- a striking mirage 
on the Coolins of Skye. To begin with, Skye and 
all the Highlands to the eastward of it were covered 
by a level sheet of white cloud, with the h^hest 
peaks just showing clear and sharp above it. Then, 
starting from the sea, this cloud gradually melted 
away, and revealed a magnificent prospect exte^mg 
far past the Coolins into the mountains of Ross. 
But as the cloud first melted it left tho Coolms 
strangely transformed, each of their jagged crests 
drawn up into a fantastic spire. In the course of a 
very few minutes this effect died away and the 
Coolins took on their natural outline. 

This was about 6.30 p.m., summer time. Pre- 
sumably the mirage had some connexion with the 
cloud sheet ; at one stage of its absoiqition the sheet 
must have been represented by a refracting 
which would be very nearly at our eye-level. The 
air was remarkably clear, not only to the north but 
also to seaward. For some time a long line of the 
Outer Hebrides, from about South Uist to Barra 
Head, was visible, pale but perfectly clear-cut. 

E. Leonard Gill. 

Royal Scottish Museum, Edinburgh, 

July 18. 

Probable Aeolian Origin of Greywether Sandstone. 

On reading Mr. C. Carus-Wilson’s note (Nature, 
March 3, p. 292) referring to the long tubular 
holes seen m sarsen stones, which he says suggest 
" the work of marine annelids, anterior to the con- 
solidation of the rock,” it struck me that some 
important light may be thrown on this subject by 
observations made on this side of the globe. 
of all one might suggest that if these were annelid 
burrows they would have an average diameter, and 
there seems to be no evidence that the grejrwether 
sandstone, with its once .softer siliceous matrix, was 
of marine origin. In Australia we have a great 
extent of country along the coast and inland, covered 
with dune formation, and these deposits enclose 
enormous quantities of vegetation. Plants that are 
growing on or near these dune areas, sometimes 
under swampy conditions, are covered over with 
sand, which is being blown about the stems of such 
grasses, reeds, and shrubs so as to completely enclose 
them. When the dune rock, some of which dates 
back to the early Pleistocene, has consolidated, a 
fracture reveals tubular holes which might suggest 
worms, but from their positions, at all angles, as 
well as vertical, and from their varied dmmeter and 
outline, are easily traced back to plant origin. 

From many years’ observations upon our Australian 
dunes, I cannot help thinking that here we |iave a 
•similar process going on, which obtained dunng the 
arid ititeriudes^gf the Eocene in the south of England. 
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Evidence of cross-bedding, which is inseparable from 
this type of rock, would be easily lost, since the 
grcywetliers are secondarily silicined or " conare- 
tionary.” From conversation with the late Prof. 
Rupert Jones, than whom 1 knew no keener observer, 
I gathered that he firmly believed in the rootlet 
an(i stem structure of these perforations (see Geol. 
Mag., U)Oi, pp, 54-59 and 115-125). Another re- 
cordetl instance of enclosed rootlets is given by 
Wm. Carruthers {Gcol. Mag., 1885, p. 3O1), who found 
in a weathered sarsen stone from Abury a root with 
rootlets, which he doubtfully ascribes to a palm, and 
in the position of growth. 

It would be interesting to discover any positive 
evidence of cross - bedding in these white Tertiary 
sandstone.s. The Bagshot sands, by the way, both 
in Surrey and Kent, arc often strikingly and steeply 
cross-bedded, and this, from a study of our dune 
rock in Victoria, points to aeolian formation rather 
than to marine current action. Fredk. Chapman. 

National Museum, Melbourne, 

June 15. 


Barometric Pressure in High Latitudes. 

1 AM much obliged to Mr, T., ('. W. T^onacina 
(Nature, July 21, p. 100) for pointing out a clerical 
error in my statement concerning the winter and 
summer Arctic pressures. The correction gives 
greater emphasis to my contentions. 

My point is that in the Arctic regions, even during 
the winter when the .sun’s light does not reach the 
area to any extent, the pressure is low, indicating 
a sufficiently waim stratosphere able* more than to 
counterbalance the effect of the cold lower tropo- 
sphere. 

The lower troposphere over the polar areas is 
undoubtedly very cold, and this cold air often Hows 
outwards from tlie })oles for some distance. I am 
not aware that my views on this point are in conflict 
in any way with thosi' of Dr. G. C. Simp.son. Prof. 
Mobil, or Prof. Bjerknes, except on very minor 
points. What 1 have attemptetl to explain is not 
why these northerl>' .\rctic winds exist, but rather 
why they do not blow^ from the poles to the equator. 
The real difficulty, to my mind, is to account for the 
westerly poleward winds of middle latitudes. 

Mr. Bonacina says “ there must, on the average, 
be a relatively high surface pressure about the poles.” 
But all the charts show a relatively low pressure. 
However, an outflow of cold air from the poles will 
occur if the density of the lower troposphere decreases 
with sufficient rapidity as we move towards lower 
latitudes ; and this is what actually often occurs, for the 
temperature rises as wc move from the poles, 

R. M. Deeley. 

Tintagil, Kew Gardens Road, 

Kew, Surrey, 

July 20 


Phototroplc Compounds of Mercury. 

In Natitre of June q, p. 775, Messrs. Venkatara- 
maiah and Jiao describe ” A New Pliototropic Com- 

/HS 

pound of Mercury ” of the composition Hg 

‘ ^CNS 

which they regard as ‘ ‘ the most phototropic com- 
pound as yet known ” ; or that this compound 
shows appreciable change in colour on exposure to 
light in less time than that required by any other 
known phototropic compound. In 1917, while work- 
ing in the College of Science, Calcutta, in an attempt 
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to prepare (SHgl)jj, described by Ray (Trans. Chem. 
Soc., HI, 109), without using any organic compound, 
I obtained 2HgS . Hgl,, which showed phototropy to 
a remarkable degree. The orange yellow powder 
turned black very quickly on exposure to sunlight, 
but only gradually in diffused daylight. On keeping 
the black powder in the dark, the reverse change took 
place. At room temperature, it took several hours 
to recover, but at higher temperatures the change of 
colour was quicker ; at about 85° C., for example, 
only a few seconds. Both varieties had the same 
chemical composition. This substance was exhibited 
before the Indian Science Convention of that year, 
and a preliminary note was published in the Report of 
the Indian Association for the Cultivation of Science, 
1917. Since then I have found that phototropy is 
exhibited more or less by all the complex sulpirides 
of mercury of the general formula HgS.HgXjj or 
2HgS , HgXj- where X is a halogen or a monovaJent 
acid radicle, including CNS, of which 2llgS.Hgl2 is 
the most sensitive. 

The sensitiveness to light depends to some extent, 
as might be expected, on the nature and area of the 
surface exposed. 1 have found that paper coated 
with an emulsion of 2HgS . HgTg in gelatin is much 
more sensitive to light than the powder In fact, it 
turns black more quickly on exposure to light than 
the ordinary gclatino-chloridc paper usetl in photo- 
graphy. But it is very curious that in this case the 
reverse change of colour docs not take jilace on 
keeping in the dark or heating. Evidently tlie gela- 
tin somehow prevents the reversal. A detailed 
report 011 these inorganic phototropie compounds will 
be published m due course. M T.. Dey. 

Central Chenncnl Laboratory 
Kirkee, India, July 5. 

Melanism in the Lepidoptera and its 
Possible Induction. 

Belh-ving that light can be. thrown on some of the 
problems of evolution by an e.\permi(‘nt«d mve.stiga- 
tion of the development of melanism m lepidoptera, 
we have been stutlying the influence of the food 
plants growing 111 critical areas, and also of inorganic 
substances likely to occur m or on the plants of such 
regions, on races of moths imported from non- 
melanic districts. Our cultures have been reared at 
two centres; some at Birtley (Durham), an area 
producing a very large number of inelanic species, 
and others at He.xham (Northumberland), where 
melanism is much less prevalent, although not absent. 
The work is not finished, but certain facts seem 
w'orth publishing at once, particularly in view of the 
recent controversy as to the value of Kamnierer’s 
experiments. 

We began with Kentish races of Tephroiia crepus- 
cularia Hb., and Kent and Hampshire strains of 
T. histortata Goeze, rearing them on hawthorn 
gathered by the roadside at Birtley, and in the third 
generation of T. crepusculana, a species in which we 
have proved melanism to be a Mendelian dominant, 
obtained one black female in a brood of 23 insects. 
T. histortata, on the other hand, showed no change 
in the fourth generation, at which stage the eggs 
from one pairing were sent to Hexham and others 
reared at Birtley, where in the next (fifth) generation 
one black female was obtained from about go pupae. 
The eggs at Hexham, cousins to those at Birtley, 
were divided into four batches, the larvae in one 
case being fed on local hawthorn and in the others 
on hawthorn impregnated with a metallic salt. In 
each culture one or two black moths appeared, the 
broods averaging two dozen in number. 
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Im iCm aad'bcoi^ remttiag from these zwed 
«it Bst&itiy 6n hawthorn ^om the roadside. In tlM 
IbOowing year the flgptliig brood, the second lot fed 
at BhrQey, gave a batch of moths containing a large 
number of typical insects, several melanochroic forms 
together wi^ two insects uniformly leaden black. A 
black female was paired with an unrelated typical 
male, and Fi and generations secured ; the results 
suggested that the melanism was recessive, as in the 
aUiM moth Ennomos quercinaria Hufn. Another batch 
of ova was obtained from a typical wild Abbot's Wood 
, (Sussex) female in July 1921 , and after two generations 
had been reared at Birtley, eggs were sent to Hexham. 
Some of the larvae were fed on prepared hawthorn, 
the salts used being lead nitrate and manganese 
sulphate. The moths emerging in the spring of 1923 
showed no particular variation, but were paired, and 
the treatment continued. The summer brood proved 
extremely interesting. The controls began to show 
the effects of inbreeding, only 12 moths resulting 
from 60 eggs, and 3 of these were dwarfs; but 
there was no melanism. From one batch of larvae 
fed on hawthorn containing lead nitrate 12 males and 
15 females were bred ; all were of normal size, but 
1 male was practically black. Another such batch 
gave 20 males and 11 females, 1 male again being 
melanic. A fourth section, reared on hawthorn 
charged with a manganese salt, yielded ii males 
and 9 females ; these displayed both melanism and 
melanochroism, 6 males and 2 females being of the 
black type, whilst insects absolutely typical were 
practically absent. All of tlieso melanic forms are 
fairly uniform in colour, showing no markings except 
an almost white line such as is so common a feature 
of melanic lepidoptera. 

In partnership with Mrs. Garrett, one of us recently 
directed attention in these columns to the effect of 
lead on Smerinthus ocellatus, and the same workers 
have now tried it with Amorpha populi, the eggs 
originating with a wild Hexham female. The larvae 
again fed up more rapidly, but whereas the 5 . ocellatus 
pupae were heavier, those of A. populi were about 
15 per cent, lighter than those of the controls. They 
were perfectly healthy, however, and moths were 
obtained from every pupa save one. Though there 
was no definite melanism, there was a tendency 
towards it, the colours being more intense and the 
markings more clearly defined ; the difference was 
sufl&ciently great to enable one of us, who had not 
seen the moths before, to sort them correctly without 
any clue as to their history. 

As the investigation is being continued, and the 
study of the inheritance of the induced melanism well 
in hand, we content ourselves with a mere statement 
of the facts ; next summer we hope to be able to 
publish fuller details. F. C. Garrett. 

J. W. Heslop Harrison. 

Armstrong College, Newcastle-upon-Tyne, 

July 27. 

The Reported Meteorite at Quetta. 

' ‘ The issue of Nature of May 26, p. 704, contains 
' a short communication from my Department cor- 
recting a report concerning the fall of a meteorite at 
Quetta. Further inquiries make it desirable that the 
opinion in that letter should be modified. Though no 
traces of a meteorite can be identified in the material 
collected, it does not necessarily follow that a meteorite 
did not fall. 

During a storm at Quetta on the afternoon of 
Januai;y 35 last, a large ball of fire is reported to have 
xallea and stru(dc^« sta^ of baled hfutosu (chopped 
suim)- to, tto 


Stackr etnaposed of bales. wb» for the piost 
part oooisiiitaed by frre, and amon^ thfi aaboi were 
found some tons ^ a hard da» stone. - Bortions 
of tlfia stone' were forwarded to the laboratory of the 
Geological Survey and found to consist of slag, parta 
of which showM a ropy structure and ^htly 
scoriaceous texture. As we Y^ere informed that 
one had actually seen the fireball strike the stack, it 
was at first thought that the latter was igidted by a 
simple flash of lightning. Later information, how- 
ever, makes it possible that a meteorite did actually 
fall into the bhoosa stack. Not only was the ** baU 
of fire " witnessed by several people, but the men 
who were set to work on top of the stack extinguishing 
the fire immediately after its outbreak reported a 
hole in the stack 18 inches wide, and their observation 
was confirmed by Conductor TrewheUa, who noticed 
that the hole led towards the centre of the stack. 

The possible sequence of events may be recon- 
structed as follows: The bhoosa was struck and 
ignited either by a meteorite which burned its way to 
the base of the stack, or by a simple flash of lightning. 
The intense heat fused the iron bands binding the 
bales of bhoosa, and this iron combined with the silica 
in the bhoosa itself or with any mud roofing which 
may have been present. Mr. A. J. Gibson, of the 
Punjab Forest Service, has reminded me that the 
tissues of the Graminese contain an unusually large 
percentage of silica, and 12,000 bales would probably 
supply sufficient to form most of the three tons of 
slag, consisting of silicate of iron, free iron, and 
impurities. 

The meteorite, if there were one, was itself probably 
of iron, and would have mixed with and become part 
of the fused slag. Unmelted fragments of the iron 
bands of the bhoosa bales were found in the cooler 
portions of the melt. In such circumstances it is of 
course impossible to identify any remains of a 
meteorite in the slag. E. H. PascoE 

Geological Survey of India, , (Director), 

Simla, July 9. 

Scientific Names of Greek Derivation. 

In Nature for July 7, p. 10, Prof, Cole criticises 
" American authors " for using the term dinosaur, 
instead of clinging as he does to " deinosaur.” In a 
previous number of Nature Qnly 1, 1922, p, 21) 1^ 
reviewer of an article on the Deinodontidae takes the 
authors to task for not using " what is now con- 
sidered the more correct rendering of the Greek, as 
Dinodontidae." What can a poor American auidior 
do to be saved ? 

In fact, the usual custom among American and 
Canadian palaeontologists has been to follow the rules 
of the International Code for names of genera and 
families, and otherwise adhere to the original spelling 
of scientific names, although some of us have had 
sufficient classical training to dislike having to use 
badly composed or wrongly transliterated names. 
Dinosauria was Owen’s spelling of the word and 
Deinodontidae is formed according to the rule from 
the radical of Leidy's genus as originally proposed. 

While the rules and recommendations of the Code 
are a sufficient guide for future coining of names, its 
retroactive applications are not altogether clear, and 
it does not provide any definite guide for the speUing 
of the larger group names or other scientific terniino- 
logy. Is there any scientific dictionary to which 
one could refer as internationally aumoritative ? 
Or could the matter be taken up by the next inter- 
national congresses of zoology and geology ? 

W. D. Matthew. 

American Museum of Natural History, 

New York. July 1.7. 
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Hardness Testa. 


E very one has a general idea of what is meant by 
hardness — that the diamond is harder than steel, 
and steel harder than copper. The workman judges 
of hardness as the resistance of a material to the action 
of his cutting-tools or files. But there is as yet no 
rational definition of liardness. A property connected 
with hardness is resistance to abrasion or wear. As 
Sir Robert Hadfield has said, rails are demanded 
which will not wear out quickly and tyres which will 
not need renewing every few months. It was entirely 
for these reasons that modern qualities of steel were 
produced. To some extent hardness is opposed to 
ductility or toughness. Very hard materials are 
generally brittle. The engineer requires a material in 
which hardness is obtained without too great a sacrifice 
of toughness. 

The earliest scale of hardness is that proposed by 
Moh. He selected ten minerals arranged in order such 
that each would scratch the one next below it in order 
and be scratched by the one above it in order. On 
this scale talc has a hardness i and diamond a hardness 
10 ; iron has a hardness of 4-5 . But the scale is qualita- 
tive only and arbitrary. Prof. Turner has used a 
balanced lever turning on a knife-edge. Tlie free end 
carries a diamond. The surface to be tested is 
polished. The liardness is taken to be the weight in 
grams on the diamond necessary to produce a definite 
scratch. The method is useful, but there are practical 
difficulties in applying it. Recently Mr. Hankins, at 
the National Physical Laboratory, has modified this 
test. He uses a diamond shaped so as to produce an 
indentation furrow rather than a scratch. 

The diamond is loaded with weights and drawn over 
the surface to be tested. The widths of the scratches 
with different weights is measured, and it is found that 
the square of the widths plotted against the weights 
fall on a straight line passing nearly through the 
origin. Hence Mr. Hankins takes as the hardness 
number the quantity 



where P is the load on the diamond, w the width of 
scratch, and p and q small constants not depending on 
the material tested. 

Various investigators have used an indentation 
method for determining hardness. Such a test is very 
suitable for ductile metals, but how far it is applicable 
to brittle materials is uncertain, though this is not of 
practical importance. The indenting tool has been a 
knife-edge, ball, cone, or pyramid. 

In 1895 and 1900 Lieutenant-Colonel Martel com- 
municated two very interesting papers to the Paris 
Congress on Testing Materials. He used chiefly a 
falling monkey with various forms of indenting points 
and various# heights of fall. He concluded that (i) 
for a given material the work of indentation is pro- 
portaonal to the volume of the indentation and in- 
dependent (within limits) of the form of indenting tool; 
^a) that the pressure causing indentation is at each 
instant proportional to the area of the indentation 
normal to the pressui^-; If V is the volume of the 
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indentation, P the weight of the monkey, and h the 
height of fall, then Martel's hardness number is 



in kilogram-millimetre units. 

About 1900 Brinell introduced the indentation test, 
which has been most widely used. A very hard steel 
ball 10 mm. in diameter indents the materia] by a 
gradually applied load of 3000 kilograms, which rests 
on the ball for some seconds until the indentation is 
complete. The radius of the indentation is measured 
by a microscope. If P is the load, a is the radius of 
the indentation, and r the radius of the ball, then 
Brineli’s hardness number is 

H = I 

2irr{r~'\/r^-a^) 

The quantity in the denominator is the spherical sur- 
face of the indentation ; and the units are kilograms 
and millimetres. In practice it is necessai7 to use a 
smaller load for soft materials and sometimes to use 
a smaller ball. Then the hardness number obtained is 
not the same unless the load 1\ and the ball radius 
satisfy the condition 

P_Pi 

This is Meyer’s law confirmed by Mr. Batson, of the 
National Physical Laboratory. If the law is complied 
with the indentations are geometrically similar. 

Prof. Ludwik uses a right-angled cone instead of 
a ball, so that the radius and depth of the indentation 
are equal and the indentations for different loads are 
similar. He also takes the hardness number to be 
the load^ divided by the conical area of the indenta- 

Prof. Fbppl placed two cylinders of the ^gjaterial to 
be tested at right angles and press^ jl cm^gether in 
a testing machine. The pressure f^punit of flattened 
surface is taken as the hardness number. Prof. 
Henderson, of Greenwich, has introduced a similar test, 
the material being in the form of square prisms. 

For ordinary materials of construction, Brinell’s test 
has proved most useful. It rather fails for very hard 
materials from the smallness of the indentation and 
the distortion of the ball, and efforts have been made 
to find another test or to revive the scratch test for 
such cases. 

A new instrument which appears to be very sensitive 
has been introduced recently by Messrs. E. G. Herbert, 
Ltd., of Manchester (see Nature, April 28, p. 583). 
This consists of an arched pendulum weighmg 2 or 4 
kilograms. At its centre is a ball i mm. diameter of 
ruby or steel. By adjusting screws the cen^e of ^vity 
of the instrument can be made to coincide with the 
centre of the ball, A weight over the ball can be 
adjusted to lower the centre of gravity of the instrument 
to 0*1 mm. below the centre of the ball when the time 
of swing on a very hard surface is 10 sec. A 
level tube over the ball is graduated irom zero at one 
end to roo nt the Two ?c^<!s of hardness w 
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proTOsed: (1) Indioed to £ero and left^the rtading^of 
the lev^ bb!>ble at the ^nd of the first swing is talce^ as> 
the hardness number. The softer the material, when 
the indentation due to the weight of the instrument is 
deep, the shorter is the swing. (2) The time period of 
an oscillation is another measure of hardness. The 
^ime in making ten swings is taken as the hardness 
^umber. Thus the time of ten swings on glass is 
3 sec., on hardened steel 50 to 85 sec., on soft 
]b\ 20 to 40 sec., on lead 3 sec. The pendulum 




; 

Is in os^^ihation. small ait by touch 

of a feather. The sensitiveness of the instxumant is 
very great, aiid it gives definite indications ydth the 
hardest materials. 

Dr. Stanton has designed an ingenious instrument 
in which the deformation of a \'ery hard ball used in 
the indentation test is substituted for the deformation of 
the material. This gives a much opener scale for hard 
materials. But the instrument is one for laboratory 
rather than workshop use. W. C. U. , 


Structural Colours in Feathers.' 


By Prof. Wilder D. Bancrofi'. 


TN pigment colour we have absorption of light due 
■I- to the molecular structure of the substance under 
observation. We speak of structural colours when 
the observed colour is due to, or is modified strongly 
by, the physical structure. Typical cases of structural 
colour are observed with prisms, diffraction gratings, 
thin films, and turbid media. In the case of feathers 
we find that the blacks, red.s, oranges, yellows, and 
browns are pigment colours, but that the ordinary 
blues and greens are not IjIuc and green by trans- 
mitted light, and that the so-called metallic or irides- 
cent colours, such as those of the peacock, are structural 
colours. 

Biologists have often talked of prismatic or diffrac- 
tion colours, apparently because those were the only 
structural colours that they knew about; but they 
have never tried to show tliat any arrangement of 
prisms or gratings would give the actual colours 
observed. Since prisms and gratings give no colour 
in a uniform diffused light, it is only necessary to look 
at a feather on the north side of a house, prefer- 
ably on a grey day, and all prismatic or grating 
colours will di.sappear. Nothing of the sort happens, 
except to an almost negligible extent, with some 
moths. 

If wc have a turbid medium with fine particles, the 
scattered light is predominantly blue— Tyndall blue— 
and the transmitted light is reddish. Familiar 
examples of this are skimmed milk and cigarette 
smoke. The blue of the sky is also a TyndaU blue, 
the scattering being due in large part, however, to 
the molecules of nitrogen and oxygen, as was shown 
by the late Lord Rayleigh. In feathers of the non- 
iridescent type, Haecker showed that we have myriads 
of tiny bubbles in the horn which scatter the light, 
and a black backing which cuts off all transmitted 
light. On filling the bul^bles with a liquid having 
approximately the same index of refraction as the horn, 
the scattering ceases and the blue colour with it. 
On putting in carbon bisulphide, which has a much 
higher index of refraction than the horn, the blue 
reappears because we again have a turbid medium. 
The blue of the feathers can be reproduced wonder- 
fully by heating a hard glass tube until it begins to 
devitrify. The myriads of small crystals which are 
formed scatter the light, and a beautiful blue is obtained 
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if the inside of the tube i.s coated with a black varnish 
to eliminate transmitted light. 

In almost all cases of non-iridescent green feathers, 
there is no green pigment and the effect is due to the 
superposing of a yellow pigment on a structural blue. 
This can be shown in a number of ways. If we take 
a green feather and boil it long enough in alcohol, 
the yellow pigment dissolves and tlie feather turns 
blue. If we expose the green feather long enough 
to an intense light, the yellow pigment bleaches and 
the feather becomes blue. If we scrape the surface 
of the feather with a sharp knife, we can peel off 
a layer of yellow horn and the feather again turns 
blue. 

The metallic or iridescent colours, such as those of 
the peacock, were considered by Rayleigh to be the 
interference colours of thin films like those observed 
with oil films on the streets, while Michelson believed 
that they were so-called surface colours from solid 
pigments. Fuchsine gives a yellow-green surface 
colour quite different from the magenta colour by 
transmitted light. Our experiments have satisfied 
us that Rayleigh was right and Michelson wrong. 
There are no bright-coloured pigments in peacocks’ 
feathers or in any feathers of tliat type. In the case 
of the peacocks there are triple films, but this is nOt 
so in the neck feathers of the pigeon. 

Nobody has ever extracted any bright-coloured 
pigment from any iridescent feather, and we have 
confirmed this, using a large number of organic solvents. 
The change of colour with the angle of incidence is 
what it should be for thin films, while magenta shows 
practically no change of colour with changing angle 
of incidence if one docs not use polarised light. If 
one swells the feather by exposing it to phenol vapour, 
the change of colour is what one would predict from a 
thickening of the film. If one destroys the dark 
pigment, the colour disappears almost completely, 
though it can still be seen at certain angles. It can 
be brought back by staining the fcatlier with a dark 
pigment. In the white pigeon, the iridescence of the 
neck feathers is very difficult to see, but it can be 
brought out vividly by staining the feather. Unfor- 
tunately the physical structure of the tail feathers of 
the white peacock is quite different from that of the 
ordinary peacock, and consequently staining does not 
develop brilliant colours. 

The average, thickness of the films in the iridescent 
leathers is about 0*5 fi or 1/50,000 inch. 
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T>ROF. CHARLES NIVEN was bom in September 
A 1845, one of four brothers who achieved 

the distinction of being wranglers. He entered the 
University of Aberdeen as a .student in 1859, gradu- 
ated there with first class honours in mathematics and 
natural philosophy. In 1863 he proceeded to Trinity 
College, Cambridge, and in 1867 was senior wrangler. In 
the same year he was elected a fellow of Trinity College 
and was appointed professor of mathematics at Cork. 

It was during the tenure of the professorship at Cork 
that the greater part of Prof. Niven's contributions 
to mathematical and physical science was published. - 
Between 1868 and 1880 he produced thirteen papers on 
various subjects. His first paper, on the application 
of Lagrange's equations to the solution of que.stions of 
impact, was published in the Messenger of Mathe- 
maiics in 1868, and, although the method is implicitly 
involved in Lagrange’s general dynamical scheme, its 
effectiveness in dealing with problems of impulsive 
motions had previously not been adequately appreci- 
ated. This paper was followed by three papers on 
the wave surface, a paper on rotatory polarisation in 
isotropic media published in the Quarterly Journal of 
Mathematics^ papers on the mathematical theory of 
elasticity in the Transactions of the Royal Society 
of Edinburgh, the Quarterly Journal of Mathe- 
matics, and the Philosophical Magazine, and a 
paper on a method of finding the parallax of double 
stars, and on the displacement of the lines in the 
spectmm of a planet, published in the Monthly Notices 
of the Royal Astronomical Society. In 1879 he com- 
municated a paper on the conduction of heat in ellips- 
oids of revolution to the Royal Society, and in 1880 
a paper on tlic induction of electric currents in infinite 
plates and spherical shells ; both papers were pub- 
lished in the Philosophical Transactions. These two 
papers are the most outstanding of Prof. Niven’s 
writings ; the analytical skill exhibited in them is very 
great, and the results obtained are of importance. 

In 1880 Prof. Niven was appointed to the chair of 
natural philosophy in the University of Aberdeen. 
The demands made on his time by the duties of his 
professorship and the development of the department 
appear to have prevented him from pursuing his 
researches farther. In 1917, however, he sent to the 
Admiralty a paper on the theory of the location of 
sound in water, which was of service in connexion with 


the campaign against submarines, but the paper was 
never published. His tenure of the chair at Aberdeen 
M^ded from 1880 to 1922, and during that time the 
cwPIrtment of natural philosophy increased greatly; 
in 1880 it was housed at King’s College with very 
inadequate laboratory acconmiodation, but later it was 
removed to Marischal College, where new and extended 
accommodation was provided. The provision of the 
new laboratories and other rooms for the natural 
philosophy aepartment at Marischal College was very 
largely due to Prof. Niven’s initiative and energy, and 
their successful completion added greatly to the effici- 
ency of the department. When natural philosophy 
was taught at King’s College, only a small number of 
the students obtained any. training in experimental 
work; with the exten^ it.hpca^ 


posrible to ^ve €3^)erimental traming to a larger 
number of students and to a greater extent. A^i- 
tional lecture courses for students proceeding ah 
honours degree were also instituted. 

In March 1922, Prof. Niven developed a serious 
illness from which he never fully recovered. He retired 
from the professorship at the end of September 1922, 
and his many friends hoped that he might enjoy a 
period of wefl-eamed leisure, but after a few months 
free from work he died on May 11. 


Mr. E. J. Banfield 

The Melbourne Argus announces the death, in May 
or June last, of Mr. E. J. Banfield, at the age of 
seventy-one. Mr. Banfield was bom in Liverpool on 
September 4, 1852, and was the son of Mr. J. W. Ban- 
field, of Ararat, Victoria. After having been occupied 
for some years as a journalist, he retired in 1897, with 
his wife, to Dunk Island, in lat. 17® 55' S., between the 
Great Barrier Reef and the Queensland coast. Here 
he lived the life of a recluse, occupied in cultivating 
tropical produce, and in observing Nature, but he found 
time to describe his experiences in three books, “ Con- 
fessions of a Beachcomber” (1908), “My Tropic 
Isle ” (1911), and “ Tropic Days ” (1918). 

The “ Confessions of a Beachcomber ” gives an 
attractive picture of Mr. Banfield’s life on Dunk 
Island. It describes something of liis success in adapt- 
ing himself to his novel surroundings, alone with his 
wife except for a few natives, and it reveals him as a 
man of lovable nature, with a pleasant sense of humour, 
and as an acute observer of Nature. The book is full 
of the sunshine and luxuriance of the tropics. In 
vivid word-pictures it describes the birds which visit 
some gorgeous tree to feed on its honey or its fruit, 
the productiveness of the banawi-'Or the papaw, the 
habits of stick-insects or leaf-rolmig ants, of dugongs, 
turtles, and sucking-fish, and many more of the charms 
of the tropics. Wherever Mr. Banfield records his 
observations he has something instmetive to say ; and 
in many cases his narrative is as entertaining as tmthful. 
He tells us that his retirement was prompted by his 
wish to put into practical operation his regard for the 
welfare of bird and plant life. “ Man destroys birds 
for sport, or in mere wantonness, and the increasing 
myriads of insect hosts lay such toll upon his crops and 
the fruit of the earth which by the exercise of high 
intelligence and noble perseverance he has improved 
and made plentiful, that the national loss is to be 
counted by hundreds of thousands.” 

Under Mr. Banfield’s rule Dunk Island became a 
SMictuary for birds, many of which became bold and 
familiar: He did not hesitate to incur financial losses 
in order to remain true to his principles. A promising 
attempt at bee-keeping was relinquished because of 
the depredations of two species of bee-eating birds^ 
which he would not interfere with in order to save his 
bees. His death, which took place on the island, was 
reported by a passing steamer, to which his wife had 
signalled for assistance. His writings^, are well worth 
the attentian pf tootegijrts, botajljste, ^ cthnolo^i^ 
who wm find them tp ooixtain m^ich tbatis ilhiminatioff 

a.‘ 
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Current Topics and Events. 


The text of the twelfth Huxley Memorial lecture, 
delivered recently by Sir Arthur Keith, is published 
supplemcntarily to this issue. Its title, “ The 
Adaptational Machinery concerned in the Evolution 
of Man’s Body,” admirably defines the greatest of 
present biological problems, ” mlinite in extent and 
complexity,” and still affording scope for “ many 
centuries of labour,” Such phrases measure the 
magnitude of Darwin’s influence, exerted steadily for 
over sixty years. The Huxley lecturer, .speaking 
from a vast knowledge of evolutionary biology, says 
that we know of no means by which the machinery 
of mechanical adaptation can be altered from without. 
With Huxley, he lielieves that the government which 
rules within the body of the embryo proceed.s along 
its way altogether uninfluenced by occurrences or 
experiences which affect the body or brum of the 
parent. The maclnnerv of adaptation has its ” pre- 
determined line ” of action. We may car]) at the 
word ; but Huxhy’s meaning .seems clear enough : 
he descnbofl a setiuence m a natural order, not a 
conseqiu'Tue of a supernatural order. Ilow' far we 
have ad\'anccd along the thorny path which the great 
Darwinians mapped out for us may be judged fairly 
from tlu' address itself The t[uestion of u.se-iiiherit- 
ance is crucial , and while every failure to demon- 
strate its occurrence t'cr\es only to establish the 
Darwnmau theory more firnilv, there are those who 
slill h()])e to lind m the intricacies of the problem a 
door of cscayx' from the jiosition assumed bv Darwiii 
and llu.xley and, we bidieve, the best and mo.st 
}.hiloso])ln(.al workcis m biology to-day Man, even 
s( umtihc man, docs not seem altogether willing to 
assume his rightful ])Iace in the Universe ; albeit the 
place wludi Darwinism assigns to him is funda- 
mentally .securer and philosophically grander than 
any other wduch individual or collective wit has 
designed Wc arc still far from plumbing the depth 
of wonder of the Universe of which w'c are a part, 
m wdiich we ” live, move, and have our being,” and 
the '■ many centuries ” of Sir Arthur Keith that 
separate us from that aim is a phrase that is good 
only because it does not bring imagination to a halt. 
This aspect of the Darwinian theory is still not w'ldely 
apprehended ; none of the natural sciences comes so 
near to intriguing the personal prejudices of its 
votaries as biology ; but as potent to confuse present 
w'ork and thought is that sterilising influence of great 
ideas which, wdiile they liberali.se for a time, do so 
spasmodically. Many workers, all unconsciously, 
turn from Darwinism because it does for them not 
too little but loo much. Forty, thirty, and even 
twenty years ago, comparative anatomy and embry- 
ology pressed forward irresistibly with Darwinian 
enthusiasm. During the ” many centuries ” ahead 
the present reaction will probably have less signifi- 
c-ance than appears now' ; but, for the clarification of 
present work, Sir Arthur Keith’s advocacy is timely. 

In a lecture entitled ” Cliarlw Darwin, 1809-1882 " 
delivered to the teachers of the London County 
Council on March 2%, and now published ^London i 


Cambridge University Press, 2s. 6d. net), Prof. Karl 
Pearson has brought out wdth great clearness the 
imjxirtance of the successive revolutions in thought 
caused by modern discoveries in astronomy, geology, 
and anthropology, unified as the twx) latter are by tlie 
crowning achievement of Darwin. Prof. Pearson Is 
no doubt justifie<l in attributing the comparatively 
slow"^ progress of scientific investigation before Darwin 
to the fact that even among scientific men the date 
of 4004 H.c. w^a.s commonly accepted for the creation 
of the universe. Many excuses may be offered for 
tliis obsession, but it is fair to remember that the date 
represents only the computation by an Irish Arch- 
bishop of the figures given in the existing text of 
Cenesis, and can scarcely be spoken of as having 
been “ fixed by the Church.” Perhaps Prof. Pearson 
IS a little too much apt to revive the memory of ” old 
forgotten far-off things, and battles long ago,” How- 
ever, there can be no doubt of flu* magnitude of the 
revolution etfocted by Darwin, a revolution which 
has made itself felt m every department of human 
thought in view of rei’ent occurrences in America, 
it can scarcely be considered umieccssaty to insist 
once more on the mdisputablo fact that the doctrine 
of evolution, thanks to Darwin, is now' as thoroughly 
establishcil as any of the great generalisations of 
science. Prof, Pearson docs well also to emphasise 
the admirable personal (jiialitics of Darwin. 

Ahout twenty years ago (see Naiore, October 20, 
1004, p. 0o», and December 15, igo.], p. 156) the 
porformaiiees in Jierlin of an intelligent horse — 
‘‘Clever Hans w'ere tested bv a committee of 
psychulogu al exqierts. The conclusion arrived at was 
that the performaiK cs of the animal, like those of 
the horse ” Mahomet,” exhibited ir, London several 
years previously, and of jierfottmng animals generally, 
de]>ended chiefly upon observations of movements 
of the trainer. An experiment carried out by the 
Marconi Company m connexion wuth the Zoological 
Society, at Rc;gent’s Park on August 9, supports this 
ctmclusion as to the pere,(‘})tual character of animal 
thought. The trainer of an Indian elephant at the 
Society’s Gardens spoke to the animal from the 
British Broadcasting Company's studio, anil liis voice 
was distinctly heard m a loud-speaker arranged 
against the clephaiit-house. hour orders were given 
by the trainer, and, though they are always obeyed 
immediately when he is near, the elephant took no 
notice of them clearly uttered by the trumpet attached 
to the wireless receiver. It is possible, of course, that 
though the words could be beard easily by the people 
present at the experiment and listening for them, the 
absence of the trainer deprived the elephant of the 
associative relation between sound and action. This 
might be tested by connecting an electfbphone with 
a gramophone record of the trainer’s orders, the 
trainer himself being present but not actually speak- 
ing. We should then learn whether an elephant can 
recognise “ His Master’s Voice,” like the Scotch 
terrier of the well-known advertisement of gramo- 
phones. 
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For the protection of inventions, justification of 
the patent system is based upon the demands of 
natural justice and upon economic grounds of pure 
expediency, a justification which has been recognised 
in all countries. Similarly for the protection of 
scientific ideas which are not inventions, justice 
demands a measure of protection even if expediency 
speaks with a voice less certain. From time to time, 
therefore, the cry is raised for protection to be 
accorded to such important discoveries as do not 
come within the category of inventions for which 
patents are obtainable ; and now the matter is raised 
again, this time by the League of Nations. Thus 
the Times for July 30 informs us that the Intellectual 
Q>-operation Commission of the League has decided 
to submit to the Council and to the Assembly a draft 
convention for the probretion of scientific discoveries. 
In submitting the draft, the Commission is asking 
the Governments to establish for scientific discoveries 
“ a copyright similar to that granted for literary and 
artistic work.” What exactly is contemplated by 
the proposal is far from clear, neither the general 
idea nor the details having come to hand. If, how- 
ever, the proposal deals only with the literary expres- 
sion of a discovery, as might be inferred from the 
Press notice, it is difficult to see in what way the 
author of the scientific discovery would in any 
manner receive benefit. A discovery once published 
may be expressed in many different ways, such that 
np one of them need infringe copyright in the others. 
If the proposal is nothing more, the addition then to 
the legal systems of nations that it will make will be 
virtually nil. If, however, it submits a scheme 
whereby the discoverer of a natural principle or law 
of world-wide utility may receive a reward comracn- 
surafe with the imjiortance of the discovery, it is to 
be welcomed on nil hands. F.ven if the proposal 
should be found to concern itself only with the 
literary expression of a discovery, it may yet serve 
a useful purpose, since it may result m directing 
public attention once again to the callous neglect of 
the interests of those to whom the world in the past 
has been so vastly indebted. 

A w'EEK of great interest has just ended at Oxford — 
one of real importance and significance. T'he seventh 
International Congress of Psychology has just con- 
cluded its meeting there, the last one having been 
held in Geneva in 1909. For the first time since the 
War, psychologists from all parts of the world 
assembled to discuss current problems of psychology. 

is mainly due to its president, Dr. C. S, Myers, 
director of the National Institute of Industrial 
Psychology, that this result was achieved, and tliat 
the entire week passed off so amicably and instruc- 
tively. The congress was limited to about two 
hundred members, and included representatives from 
Great Britaifi and Ireland, America, Austria, Belgium, 
Czechoslovakia, France, Germany, Holland, Hungary, 
Japan, Norway, Poland, Roumania, Spain, Sweden, 
and Switzerland. They were housed in New College 
and in Balliol and Manchester Colleges. There were 
numerous papers and discussions upon scientific and 
practical 'aspects of pss!iGlkxlbgy;.i>ut no useful purpose 
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would be served merely by recounting their titles. 
The proceedings opened,^ on Thursday, July 26, with 
a meeting at which tiie president made a happy 
inaugural speech, and a letter was read from Lord 
Curzon, Chancellor of the University, welcoming the 
congress to Oxford. A reception was held the same 
evening in the gardens of New College. On the 
following afternoon Dr. and Mrs. William Brown 
entertained the members of the congress at a garden 
party in the gardens of Worcester College. On 
Sunday, July 29, the congress listened to a sermon 
given by Rev. Canon Barnes in the Cathedral, in 
which he alluded to the way in which science and 
religion could aid each other. In the afternoon a 
delightful excursion was made by river to Nuneham, 
where, thanks to the kindness of Lady Harcourt, 
the members of the congress were conducted by her 
and her daughters over the house and grounds. The 
congress ended in the evening of August 2 with a 
dinner at Christ Church. Psychologists may feel 
justly proud at having achieved so much, not only 
in advancing their own science, but also in promoting 
peace and goodwill amongst nations generally. 
About seventy members of tlie congress paiil a visit 
to Cambridge on Thursday, visiting the Colleges and 
the Psychological Laboratory, vrhich owes its exist- 
ence to Dr. C. S. Myers, President of the Congress. 

Mr, H. Spencer Jones, Chief Assistant at the 
Royal Observatory, Greenwich, has been appointed 
His Majesty's Astronomer at the Cape, in succession 
to the late Mr. S. S. Hough. 

Applications are invited from persons possessing 
an honours degree in electrical engineering or physics, 
and having experience of electrical research, prefer- 
ably in the technique of alternating current measure- 
ments at high frequencies, for the post ol a technical 
assistant at the Royal Aircraft Establishment, 
Farnborough. The applications should be addressed 
to the Superintendent. 

The following awards for the year 1023-24 have 
been made by the Salters' Institute ol Industrial 
Chemistry, and approved by the Court of the Com- 
pany. Fellowships are awarded to Mr, T. li. Philip, 
Imperial College of Science and Technology ; Mr. 
W. G. Sedgwick, Armstrong College, Newcastle-on- 
Tyne ; and Mr. D. T. A. Townend, Imperial College 
of Science and Technology. Fellowships are renewed 
to Mr. C. G. Harris, Jesus College, Oxford ; and to 
Mr. J. H. Oliver, Imperial College of Science and 
Technology. Mr. W. Randerson, a fellow for 1922-' 
1923, having been elected to an Albert Kahn travelling 
fellowsliip for the year 1923-24, is made an honorary 
fellow for the year. 

The Civil Service Commissioners announce that an 
open competitive examination for not fewer than 
12 situations as probationary’^ assistant engineer in 
the Engineer-in-Chief's Department of the General 
Post Office will be held in London, commencing on 
November 6 next. Limits of age : 20 and 25, with 
certain extensions. Regulations and form of, applica- 
tion will be sent in response to r^uestS by letter 
address^> the OvC Semce Commisa^, 
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Ths Britu^h Photograpbic Research Assodation, 
which was the hrst Research Association to be formed 
under the Department 61 Scientific and Industrial 
Research, completed its term of five years in May 
last. A thorough and searching investigation of the 
work accomplished has been made by the Depart- 
ment, which has also taken into consideration the 
researches which are either in progress or are con- 
templated, with the result that a further grant in 
aid for a period of years has been promised. Although 
the financial position of the photographic industry, 
which is comparatively a small one, is at present at 
a very low ebb, it is very satisfactory to note that 
the leaders of the industry are so convinced of the 
valuable work done by the Research Association, 
and of the good results which are likely to accrue, 
that it has been decided to carry on its operations. 


The A3socin.tion hks had to contend with cohaiderable 
difficulties during its first five years, but, nnder the 
directorship of Dr. Slater Price, it has now a well- 
established reputation not only in this country, but 
also in Europe and America. A number of papers 
dealing with fundamental principles have b^n 
authorised for publication in the various scientific 
journals. 

This Maidstone Museum has set a good example to 
other proviticial institutions of this class by issutog 
a set of post-cards, published at each, illustrating 
its prehistoric collections. These include a clay bowl 
attributed to the Bronze Age : palaioliths of the 
Chellean period ; a group of eoliths ; some neolithic 
flint implements — all found in the vicinity. The 
series also includes a set of good examples of Roman 
glass. 


Our Astronomical Column. 


D’Arrest’s Comet. — MM. Dubiago and Lexin con- 
tinue the search ephemeris of this comet (for Green- 
wich Noon) : they u.se practically the same elements 
as those deduced by Mr. F. R. Cripps. There is still 
a prospect of finding the comet, as the greatest surface 
brightness is not attained until September 12 ; but 
the object is in considerable south decimation in 
September and October. 

RA. S. Dec]. R.A. S. Decl. 

Aug. 24. 17 6-6 if 8' Sept. 8. 17 43-1 16® 58' 

29. 17 17-5 II 49 1,3. 17 19 22 

Sept. 3. 17 297 14 26 18. 18 13-8 21 34 

The Shower of August Meteors. — ^Mr. W. F. 
Denning writes “ The fine warm weather and 
absence of strong moonlight enabled these meteors to 
be well observed during the period from August 3-1 1 . 

' The display, however, up to the tune of writing 
(August 12) has not been an abundant one, though a 
fair number of Perseids appeared each night, and the 
radiant showed its usual displacement to the east- 
north-east. 

“Mr. J. P. M. Prentice, at Stowmarket, recorded 
the flights of 250 meteors up to August 9, and had 
recognised a number of the usual minor showers, 
including a Capneornids, 5 and 7 Aquarids, 3 Cassio- 
peids, 7 and Cygnids, Sagittids, t Taurids, a-~^ 
Persends, ^ Piscids, and Lacertids. Mr. Prentice saw 
a splendid Perseid fireball on August 9, i2h. 32m. 
G.M.T., with an estimated magnitude greater tlian 
that of the full moon. The streak lasted 23 seconds, 
and its* colour was bright blue surrounded by bright 
red. 

“ Mr. A. King watched the shower from Tincoln- 
shire on and after August 3, and saw a fair number of 
Perseids. At Bristol some observations were ma.de 
on August 4-11, during which period the Perseids 
were only moderately active. The brightest meteor 
seen at Bristol was a Cygnid on August ii, 9.40 
G.M.T. It was brighter than Jupiter, and traversed 
a short path from 289® +66“ to 289“ +72“ ; it left a 
white streak for a second, across 3 Draconis." 

Prof. R. Schorr's “ Eigenbewegungs-Lexicon.” 
— Prof. Schorr, director of Bergedorf Observatory, 
Hamburg, has just brought out a very useful work 
of referenc^in the form of a comprehensive catalogue 
of practically all the known proper-motions of stars. 
It IS arranged in zones of declinaxion, 1“ wide, the 
desigHation of the stars being taken froirijthe Durch- 
mnatertiDgs of Boim, Cordobii, and the CJape. It ii 
numbered it 

are |oo 

woi ‘■i'bu " i'i ?J v 


Only one determination is given of each motion, 
presumably the best available ; the authorities ate 
given in each case. The centennial rnotion is given 
to two decimals of a second of time in right asceninon, 
and one decimal of a second of arc in declination , 
a few stars are given to one figure less than tins. 

To diminish cost the work was typewritten, and 
then multiplied bv a mechanical process, the result 
being perfectly clear and legible. The price is fixed 
at thirty Swiss francs. 

Already a first supplement has appeared, con- 
taining 1739 stars ; some of these, rnarked “ !, ' are 
improved values for stars already in the Lexicon, 
but the majority are additional stars. , . ^ 

This is the second very useful work that Prof. 
Schorr has issued in a few months, his new reduction 
of Rumker’s Hamburg Catalogue having lately 
appeared (Nature, April 28, p. 5O4). 

The Free Pendulum. —Mr. F. Hope- Jones de- 
livered a lecture on this subject to the British 
Horological Institute on April 19, and it has lately 
been issued as a pamphlet. He lays stress on giving 
the pendulum that we rely on as primary time-keeper 
as little work to do as possible ; his three desider^-ta 
are ; (i) the maintaining impulse must be given at 
the zero (lowest) position ; (2) it must only be given 
occasionally ; and (3) there must be no other inter- 
ference with the pendulum. 

Mr. Hope- Jones states that this probleni has been 
solved, quite independently, by five men in the last 
twenty-five years: Mr. Rudd in 1898, Sir David 
GUI in 1904, Mr. Bartrum in 1913. Father O Leary, 
S.J., during the War, and Mr. W. H. Shortt, who 
has been at work since 1911 on the matter, his clock 
being installed at Edinburgh Observatory early in 
1922. The details of each of the five methods are 
briefly given, but the last is considered much the 
best. The fundamental pendulum, constructed 01 
invar, is in an air-tight case, pressure 3*5 cm., kept 
at constant temperature. It receives its impulse 
every half - minute, at the lowest position ; "th® 
remontoire is worked by the slave-cl<xk, whi^ is 
synchronised by a " hit or miss “ action to within 
0 01 second. Two diagrams of the changes of weekly 
rate in periods of three months are given ; the 
of weekly rate is 0-02 second per week, 
Sampson notes that the clock is superior to the Riefler 
instrument, though that is a. very fine clock. 

A clock wito uniform rate is of great importance 
in fundailleatal astronomy for the removal of the small 
aystomatic ttxorf liscension ; th^ have 

' be^ iprea^ iieifaicfid; but not ^wholly remoyed. 
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Research Items. 


TiiL Swiss National Park and its Mollusca — 
First mooted in nioO, a National Park for Switzerland 
was iiiially established in January 1919. It is situate 
in the Lower ICngadinc, almost on the extreme 
eastern border of Swnt/erland, and abutting on the 
Italian frontier. It comprises an area of about 
1515 sq km , and has been put m the charge of a 
Comim.ssion, which has wLsely decided on a complete 
investigation of its fauna, flora, etc., a task which 
the Schw'cizen.schc Naturforschende Gesellschafi has 
undertaken to carry out. For the purposes of this 
survey, however, it has been resolved to include the 
territory to the north of tlic Park down to the banks 
of the Inn, as well as some to the east, so as to furnish 
a more satisfac.tory physical area to deal wnth as a 
whole. The first portion of this undertaking, the 
“ Molluscan Fauna," by I'-rnst Butikof(‘r, has just 
been jmblished by the SiJuvei/ensche Naturlorschcnde 
ticsellschaft 111 J 5 d. Iv. of tlu-ir Deiikschriften. If 
this bo a fair sample the conqilete work will be well 
wortliy of its authors h'ollowing a general account 
of the characters ol the eleven districts into which, 
for ]nirposes of di'scnption, the drstnet has been 
divided, come the molluscan fauna of each, a syste- 
matic descnjition of the various species and varieties, 
with tables of their hori/ontal and vertical distribu- 
tion, and an excellent bibliography, Closi* on eighty 
forms, if w'e include those in the appendix, are dealt 
with, and the photograjilis ol shells are mo.stly parti- 
cularly good. 

PROTO/OA AM) J’oiAio IMosAic — As n'ceiitly 
repoited in NaiurI' (jnlv .ii, p i ij), Kay Nelson has 
ri'iioiTed in Aincru.a tliat a proto/oal organism is 
associated with the phloem of potato plants ail ected 
by the disease known .is mosaic, which i.s usually 
grou])ed among the " s u ns " diseases m which the 
causal organism is assumed to be ultra-microscopic. 
The July issue of l^hvlofyatholngy, the journal is.sued 
by the .\merican Phylojiathological Society, contains 
no less than foui brief jiapers, with which the names 
of seven investigators are associated, all pointing out 
that the strnctuies described by Nelson are also 
present in the phloem ol Solanaceous plants which 
are not affeett'd by mosaic but, so far as can be 
determined, are perfectly healthy. There seems to 
be little doubt that Nelson has redesenbed and 
photographed ])ecuhar piotoplasmic nu lusions, pre- 
sent ill the phloem of some, Angiosperms but not in 
all, and which, as Irving \V Jiailey and other writers 
point out in J'liytopntlio/of^y, are jirobably identical 
with the " slime bodii's " described by Strasburger 
(in 1891) m the phloem of Jiobima Pseiulacatia. 
These " shine bodies " do not seem to be identical 
with nuclei, though they often arc seen in contact 
with them. JCrnst \V. Schmidt, m his recent mono- 
graph upon the Angiosperm sieve-tubes (Jena, 1917), 
concluded that the micleiis was typically present m 
the Angiosperm sieve-tube. Possibly this recent 
American rediscovery of these other cytoplasmic 
inclusions will lead to a re-exploration of the cytology 
of the sieve-tube, a subject w hu h w'ould seem to be 
by no means exhausted. 

PouLARs.t-Forestry Commission Bulletin No. 5, 
just issued by H.M. Stationery Oflicc, price is. 6d., is 
a remarkably full account of the different poplars 
which are suitable for the production of timber on a 
commercial scale in Great Britain. The first chapter, 
due to Prof. A. Henry, is concerned with their 
botanical description, and Is illustrated with two 
plates, showing clearly the distinctive characters of 


the twigs and leaves of the twelve important species 
and hybrids. The second chapter, by Mr. W. H. 
Guillebaud, who specially investigated the growth of 
poplars in the north of I’Tance, is devoted to silvi- 
culture, and discusses fully propagation, planting, 
thinning, pruning, rate of growth and yield. In the 
third chapter, Dr. j. W. Munro deals with injurious 
insects and Mr, W. E. Hiley with fungi and bacterial 
diseases. The last chapter, by Mr, W. H, Dallimore 
of Kew, is au admirable account of the character and 
uses of poplar wood, and should prove of great 
interest to both landowners and manufacturers, as 
the use of home-grown poplar timber is capable of 
groat extension. For example, the wood of aspen is 
indispensable for the match industry, and has 
hitherto been mainly imported from Northern Kussia. 
The recent plantation on a large scale of this tree in 
Argyllshire by Messrs. Bryant and May indicates 
that supplies of aspen tiinber from abroad at a 
reasonable price cannot m the future be depended 
upon. 

Upper-Air OhsI' rvations in Norih Russia —A 
I’rofessional Note, vol 3, No. 32, earned out by 
Mr W. H. Jhek, has been published on llu* above by 
the Meteorological Glhce, Air Ministry. 'J'he observa- 
tions arc based ujion pilot balloon ascents between 
Februar}” 23 and September 13, loio, at thri'e stations 
m north-west Kussia. Tlic stations are Murmansk, 
at the head of the Kola Creek, in latitude aliout (>o N., 
Archangel on the south-westem loast of the White 
Sea, 111 latitude 04" 33' N., ami Lumbnslii on the 
Murman Kailway, in latitude .about 08 N. The 
ascents were all caiiicd out with one theodolite only, 
the balloon being given a \ ertieid lift of, theoictu'ally, 
500 ft per imnule 1 he high laLftutlc in which the 
observations wer<‘ obtained renders them of value. 
There were at Muimansk 57 oic.isions on whu'h the 
surface wind was m the north-east qiiadr.ant, aiul on 10 
of these— that is, 17*5 per cent, of the total — the wand 
backed continuously up to 2000 teet. On the other 
haml, tliere were 1O4 occasions on which the surface 
wind was not m the north-i'ast quadrant, and in only 
5 of these — that is, 3*0 per cent of the wholc-^ did 
the wind back continuously upward. At Murmansk 
three ascents reached to a height of 40,000 feet, wdiere 
two of the wimls were N W. and one S.W. Two 
ascents reached to 60,000 ft. , where both w mds were 
S.W. Seven ascents reached 20,000 ft., at that 
height four of the winds were S W. and two N.W. 
Of the ascents earned out at Archangel only one 
reached 20,000 ft., where the wind was southerly. 
Of the ascents at Lumbushi, six attained a height of 
20,000 ft., giving two north-westerly winds, three 
north-ca.sterlv, and one southerly. 

The Climate of Khartoum. — Physical Depart- 
ment paper No. y, prepared by Mr. L. J. Sutton, has 
recently been issued by the Ministry of Public Works, 
Egypt. The discussion deals with the meteorology 
of Khartoum, w'hich jilace was installed as a second- 
order station in 1900, and is approximately 390 metres 
above sea-level. Maps of isobars are given for the 
several months which show the normal distribution 
of pressure over the surrounding region, which is of 

S reat help in following the changes of weather con- 
ations which occur at Khartoum in the different 
seasons. It is during the period from the middle of 
June to September that the weather conditions are 
most disturbed. Thunder-storms and ha boobs, or 
storms of ^ wind, are frequent, and the short rainy 
season is experienced. In October to May there is 
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an entire absence of rain. The observations are 
discussed for the period • of twenty-two years, from 
1900 to 1921. Atmospheric pressure varies very 
regularly throughout the vear ; a minimum is reached 
about the beginning of May, and a second minimum 
occurs about the beginning of October. The diurnal 
range of the barometer is very regular and does not 
vary much in the course of the year. The coldest 
month is January, with a mean temperature of 
22“’5 C. : the warmest month is June, with a mean 
temperature of 34"-! C. The short rainy season 
causes a second minimum, 31°- 2 C. in August. The 
second maximum temperature oc curs about the end 
of September, approximately, the same time as the 
second mimmum of pressure. I^iurnal range of 
temperature is greatest, 14‘''5 (' , in April, and least, 
io"-i C., in September. Statistical values arc also 
given of humidity, vapour pressure, cloud, sunshine, 
wind, and the upper winds. The amount of rainfall 
is small, a\eraging only 148 mm., or rather less than 
6 in. for the year , nearly 90 per cent of this falls 
in July, August, and September. The discussion 
will serve as a specimen for other stations. 

Goldfillds of Western Austrat.t,^. — The 
Department of Mines of Western Australia has 
issued an important description of the gold deposits 
of Western Australia, written by Mr. A. Gibb Mait- 
land. The author cla.ssilies the gold-bearing deposits 
under the following five heads : i. Simple or fissure 
veins, carrying auriferous quartz wuth or without 
accessory minerals. 2. Composite veins or lodes, 
which are made up of a number of more or less 
parallel lenticular veins 3. Sheeted zones, consist- 
ing of a series of closcdy spaced and parallel veins, 
generally of small dimensions. 4. Stockworks, which 
are irrc'gular networks of small auriferous quartz 
veins. 5. Shear zones or bands of schistose rocks, 
impregnated with various sulphides, iron pyrites 
ijften predominating, and containing little or no 
quartz. In addition to the above classification, the 
autlior, when discussing the individual goldfields, also 
mentions the so-called " lode formations,” which he 
defines as ‘‘ impregnations of zones of previously 
existing rocks and confined largely to shear zones, 
characterised by much crushing and fracturing as 
well as the deposition of quartz along such 
fractures ” Tt would ajipear that such lode forma- 
tions arc especially important in the Boulder and 
Kalgoorlie districts of the liast Coolgardic gold-field, 
which is itself by far the most important of the 
Western Australian gold-fields, having produced over 
17 million ounces of gold out of a total of 31 million 
ounces produced by Western Australia, whilst no 
other .individual goldfield lias produced above 3 
million ounces. The gold production of Western 
Australia reached a maximum in the year 1903, 
when the output was just alxive 2 million ounces ; 
since that time it has been gradually declining, until 
in 1918 it was only 876,^11 ounces, but the account 
here published shows that there is good reason to 
hope that the present output may be reasonably 
expected to be maintained for a considerable time 
to come. 

The Earth’s Magnetic Field. — In the issue of 
Terrestrial Magnetism and Atmospheric Electricity for 
March- June, Dr. L. A. Bauer gives the chief results of 
a preliminary analysis of the earth's magnetic field 
for 1922 based on the British Admiralty magnetic 
charts for 1922 and those of the United States 
Hydrographic Office for 1920 corrected to 1922. He 
finds that the field at any instant is compounded of 
an internal field having a potential and representing 
about 94 per cent. 0! we total, an external field also 
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having a potential and a non-potential field of aliout 
etjual strengths. The time change of the field is 
equally complex. On the whole, during the past 
80 years the north end of the axis of the internal 
field lias moved slowdy towards the west and south, 
and the intensity of magnetisation has decreased at 
the rate of 1/1500 of itself per annum. The intensity 
over land areas is greater than over ocean areas in 
the same latitude, and the decrease during the past 
37 years greater over ocean parallels than over land 
parallels ot latitude. 

Production of Smokf.i.ess Fum.. — A pamphlet 
entitled ” The Story of the Scott-Monenetf Retort 
for producing Smokeless Fuel,” printed by Moultons 
(Printers) i.td., Brighton, contains material of some 
historical interest in connection with the efforts which 
have been and are being made to solve the problem 
of the low-temperature carbonisation of bituminous 
coal for the production of sniokcle.ss fuel. It deals 
with the recent and pioneering efiorts (dating back 
to 1870) of Mr W. D. Scott-Aloncriefi. Since 1921 
he has been engaged in experiments made at the 
Newhaven Gas Works in order to perfect a retort 
for winch ” final success ” is claimed. In an enclosed 
analytical report are given tables of results of 
carbonisation trials which seem typical of those to 
be expected from the carbonisation of Durham and 
Yorkshire coals at temperatures about Poo’ C. The 
fuel produced is stated to bo ” siuokefijss and suitable 
for transit,” and the '' results exceed all expectations.” 
Insufficient evidence is adduced to enable the reader 
to judge the validity of these claims. One can only 
await with interest the appearance of further details, 
with the hope that, if a solution has been found of a 
problem which has proved so balfiing, both on the 
technical and the economic sides, credit will fall to 
one of the pioneering workers. 

Oxidation of Carbon. — The well-known method 
of oxidation of organic substances by a mixture of 
chromic and sulphuric acids has been recently re- 
examined by J. L. Simon, and the results, some of 
which were unexpected, have been communicated in 
a series of notes to the Camples rendtis of the Paris 
Academy of Sciences. With the usual mixture of 
potassium bichromate and sulphuric acid some com- 
pounds are completely, others only partially, oxidised. 
The substitution of silver bichromate for potassium 
bichromate in the mixture was found to give complete 
combustion in some cases where the classical mixture 
gave only partial oxidation. Interesting and un- 
expected results were obtained on applying these two 
mixtures to the oxidation of the various forms of 
carbon. Pure graphite, using the silver oxidising 
mixture, was completely oxidised to carbon dioxide 
(with a trace of carbon monoxide) in half an hour at 
100° C. ; in the absence of silver the combustion was 
partial, from 66 per cent, to 72 per cent, being Wnt. 
In a later communication (July 23) it is shown that 
the deficit in the absence of silver is related to the 
constitution of the compound, and the aromatic 
compounds can be clearly distinguished from otiiers 
by the different figures given by the two reagents. As 
regards the different forms of carbon : in the presence 
of silver, graphite is completely burnt, diamond is 
not oxidised at all, while for variou.s forms of charcoal, 
coke, and coal, only from i per cent, to 6 per cent, 
is burnt. The fact that it is possible to oxidise 
graphite by thirds is in agreement with the view of 
a hexagonal distribution of the carbon atoms, and 
there is a marked experimental difference between 
graphite and certain varieties of black carbon which 
it is natural to attribute to a difference in consti- 
tution. 
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Fossil Human Bones, possibly of 

A T a meeting of the Royal Anthropological In- 
stitute, hdd on July 17, Prof. C. G. Seligman, 
president, in the chair, Dr. D. E. Derry described the 
fossilised human bones recently discovered in Egypt, 
which on the ground of their condition, he is inchned 
to regard as of Ideistocene age. The discovery is 
one of very considerable iiu^rtance, as this is the 
first occasion on which fossilised human bones have 
been obtained from Egypt. Early m January of 
the present year Mr, Guy Bninton, while excavating 
for the British School of Archaeology in Upper Egypt, 
found at Gau-el-Kebir, on the ea’st bank of the Nile, 
about thirty miles south of Assiut. a remarkable 
collection of bones, mostly animal, but with pieces 
of human bones mixed with them in the heap. 
Some of the bones, including the human fragments, 
were heavily mineralised, while others were only 
partially so, and some not at all. The whole collec- 
tion was contained in an Early Dynastic grave, and 
had obviously been placed there for some purpose 
Among the bones were carved bone and ivory 
objects of the XlXth Dyna.sty. The presence ol 
the latter is explained on the assumption that this 
was the site of a workshop for the manufacture of 
articles in bone and ivory, and that the great heap 
dumped into the pit of an early grave represented 
the workman's material. The presence of fresh- 
water oyster shells attached to some of the bones 
proves that they came from the river, or. what is more 
hkely, from a swamp fed by the river, which m all 
probability was much nearer the site of the discovery 
than it is now. 1'he bones exhibit evidence of 
having been exposed for a long time to the mineralis- 
ing influence, as they are very heavy, black, and 
highly imlished. probably from the friction of water- 
borne sand. , ^ 

The first evidence of human fossil bones m the 
heap was found by Mr. Brunton. This consisted of 
the right half of a frontal bone. Afterwards the 
whole neap, probably about two tons of bones, was 
gone through and several other fragments both of 
skulls and limb bones were recovered. Pieces of 
tliree skulls were found, as well as part of a mandible. 
Fragments of hip bones, upper and lower limb bones, 
and an axis vertebra were also obtained. Two 
skulls are represented only by the frontal bone of 
each. These are remarkable for their small size 
and shallowness, with consecpient small brain capacity. 
The third skull consists of the whole right parietal 
bone with a large part of the left parietal, welded 
into one piece. As it stands this appears to have 
boen a well -shaped head with a maximum cranial 


Recent Fisheries 

COME very interesting reports, in continuation of 
^ Series II. (Sea lusliery Investigations), have 
recently been published by the Ministry^ of Agnculture 
and Fisheries. No 6 of vol. 4 is written by Mr. J. O. 
Borley. and describes the samples of bottom deposits 
collected in the southern North Sea by the vessels 
oi the Marine Biological Association. The report is 
iUttstrated by charts and many very beautiful photo- 
graphs. The^deposits are graded in various ways, 
partly by mefiianical sieving and partly by a method 
OT levigation, and the results show a correspondence 
between the average sizes of tlie particles and the 
transporting power of the current systems. In general 
the particles are coarsest where the tidal streams are 
most rapid, and viu versa. It is not improbable that 
there is 'attrition of particles on the sea bottom, but 


Pleistocene Age, found in Egypit. 

breadth of 143 mm. This fragment is, however, 
much more heavily mineralised than the two frontal 
bones, which would appear to have belonged to a 
more primitive race. Some very unusual anatomical 
features are exhibited by the mandibular fragment 
and also by the piece of a right ilium. 

The position in which the bones were found pre- 
cludes the possibility of assigning them to any 
geological period ; but an examination of the animal 
remains by Prof. Watson has revealed the presence 
of at least two extinct animals, a crocodile and a 
buffalo, both of Pleistocene date, while the mineralisa- 
tion of the human fragments is as extensive as that 
of any of the animal remains. 

In the discussion which followed the reading of 
the paper, Sir W. M. Flinders Petrie pointed out that 
in regard to the dating of the bones it must be re- 
membered that owing to the constant and consistent 
deposit of mud by the Nile, amounting to about 
3j ft. ill a thousand years, the bed of the river was 
rising continually. Any object deposited while the 
Nile was thus rising would be lost irretrievably 
beneath the mud. These bones must therefore have 
been deposited while the Nile was falling from six 
hundred feet above to one hundred feet below its 
present level. The date of deposition must therefore 
be at least 15,000 years ago, plus the time occupied 
by the fall of the river to the level of the .swamp 
which had been postulated as the place of deposit 

Sir Arthur Keith said the discovery was extra- 
ordinarily interesting and puzzling. These fossilised 
bones, the fir.st to be found in Egypt, presented no 
outstanding features marking them off from modern 
man, and no diagnosis of race was possible, but this 
did not preclude their high antiquity, and they might 
well be Pleistocene. Fragments of hippopotamus 
bone from the Nde mud, now at South Kensington, 
exhibited staining and a liigh polish exactly .similar 
to that of some of Dr. Derry’s specimens. Sir 
Arthur laid stress on the importance of the fringes 
of the great desert belt as the possible site of the 
evolution of our race ; Dr. Derry^s discovery, though 
we could not place it exactly, was of the first import- 
ance. Probably men of our type existed in Egypt 
more than 18,000 years ago, and populated Europe, 
possibly more than once. Prof. Seligman said the 
cubic capacity of 1040 c.c. of the small skull sugge.sted 
a comparison with the smaller skulls from the Thebaid 
described by Dr. Randall -Mac I ver, and, in conjunction 
with the steatopygous prcdynastic figures discovered 
by Sir W. M. Flinders Petrie, pointed to the necessity 
of a further comparison with Bushmen skulls. 


Investigations. 

this cannot be very great. At 20 fathoms (that is, 
not far from the average depth of the North Sea) the 
currents are competent to grade bottom mataials : 
at this depth wave action on the surface has a notable 
effect at the bottom. 

No. I of vol. 5 is a summary of very extensive 
market statistics, collected in regard to the cod, 
during the years 1013-14. No. 2 of vol. 5 is highly 
important. It is written by Mr. H. J. Buchanan- 
Wollaston, and deals with the spawning of the plaice 
in the southern North Sea (the Flemish Bight) during 
the years 1913-1^. The method is an extension of 
the Hensen quantitative plankton one, but novel and 
beautifully manageable mathematical: method of 
dealing with the results have beeiPt developed : aonie 
of tiuie aie high^ haiye» 
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application to problems other than those for which 
they have been devised. The results are interesting 
almost to the degree of being “sensational." In 
January of 1913-14 the rate of production of plaice 
eggs over the whole area sampled was 180,000 millions 
per 3 days, and in February the rate dropped to 
157,000 millions per 3 days. That works out at 
about two million million eggs per month and about 
five million million per year. To produce these eggs 
some twenty millions of female plaice at least must 
have been required. The rate of mortality is very 
high, and only about 10 to 30 per cent, of the eggs 
hatch out. The production was far higher in 1914 
than in 1911. 

. No. 3 of vol. 5, written by Mr. J. O. Borley and liis 
collaborators, deals with the plaice fisheries during the 
war years, and discusses the results of the special 
investigations made in various parts of the British 
sea-fishery area. The report and recommendations 
of the plaice committee of the International Fishery 
Council are appended. 

No. 4 of vol. 5 breaks entirely new ground so far as 
the British sea fisheries are concerned. It is an 
account of the various kinds of gear now used in sea 
fishing in England and Wales, and has been written 
by F. M. Davis. The descriptions £irc clear ; the 
drawings are very well done, and the Report represents 
a vast amount of very careful local investigation. 

The Floor of the Valley of Ten Thousand 
Smokes. 

''PHE amazing display of fumarole action over an 
f area of some fifty square miles, which arose in 
association with the volcanic outbreak of Mt. Katmai 
in Alaska in 1912, was described and illustrated by 
its discoverer, R. F. Griggs, in Nature, vol. loi, 
p. 497 (1918). In 1920 (vol. 104, p. 595), J. W. 
Shipley, of Winnipeg, chemist to the first Katmai 
expedition, gave an illustrated account of the " great 
mud-flow" through which the vapours fume, and 
he attributed the material to an eruption of Mt. 
Novarupta, preceding that of Katmai. He concluded 
that the spreading of the volcanic dust and scorim 
down the valley towards the Bering Sea was assisted 
by rains, and that heat from below had hardened the 
surface and produced the cracks that traverse it. 

The National Geographic Society, which organised 
the expedition led by Dr. Gnggs, has now begun the 
publication of a series of scientific memoirs on special 
features of the district, following on the general 
description that was noticed in Nature, vol. in, 
p. 269' {1923). No. I of the " Katmai Series '* of 
contributed papers is on " The Origin and Mode of 
Emplacement of the CTeat Tuff Deposit of the Valley 
of Ten Thousand Smokes," by the well-known 
petrologist Clarence N. Fenner, of the Geophysical 
Laboratory of the Carnegie Institution of Washington. 

The author finds, from a thorough study of the 
valley-floor, tliat the tuff was erupted from a large 
number of vents that opened along fissures mainly 
occurring in the lowland, and that these fissures 
determine the present lines of fumaroles. The 
fragmental material flowed while hot enough to 
char all vegetation in its path ; no doubt it was stUl 
liberating gases, and the phenomena of Mount 
Pel^ of Martinique were related. Katmai explod^ 
somewhat later, since its ashes rest upon the volcanic 
detritus connected with the fumaroles. 

Moat of this detritus consists of highly siliceous 
glass/ which has canght up basic matter from old^ 
%nficnis irocha ; : pos8il% come from 


the moraines around Novarupta, the cone of which 
is formed of a soda-rhyolitb that has penetrated 
and mingled with a dark medium andesite (p. ^6 of 
memoir). But the author regards it as more Ukely 
that similar rock underlies the valley generally. 
Jurassic sandstones and shales have been blown to 
fragments by the explosions in the valley-floor; 
but the source of the andesitic admixture has not been 
traced here or at Novarupta. 

Dr. Fenner’s conclusion is that a sill of igneous 
rock penetrated the sedimentary series beneath the 
valley, burst into explo.sive activity along the cracks 
that opened, and deluged the country with fragmental 
matter that continued to give off gases and to spread 
as a quasi-lifiuid towards the coast. The numerous 
beautuul photographs accompanying his contribution, 
including several of Novarupta, complete its value 
as a petrological study carried out mainly in the 
field. We may now regard the Valley of Ten 
Thousand Smokes as one of the finest examples of 
the uprise and emanation of magmatic waters, and 
as a further reminder that igneous rocks as they 
reach us in hard specimens are something very 
different, both chemically and physically, from their 
representatives in the cauldrons of the crust. 

Grenville A. J. Cole. 


Cultivation of Metal Crystals by Separation 
from the Gaseous State. 

T 7 KOREF describes experiments on the depoai- 
^ • tion of crystalline tungsten on a wire con- 
sisting of a single tungsten crystal, which is heated 
electrically in a mixture of hydrogen and tungsten 
hexachlonde vapour in an electric oven.^ When the 
oven is fairly cool (about 110° C.) and the pressure 
is kept down to 12 mm. of mercury, the wire being 
raised to 1000° C., the metal deposits in crystalline 
form, growing from the unit crystal, so that the 
dividing line between the two is scarcely visible in a 
magnified section, which, when etched, shows the 
characteri.stic structure of a tungsten crystal. The 
external form shows more or less distinct ciystalline 
surfaces and edges, though the surfaces are not 
perfectly plane, being sometimes concave cylindrical, 
while the edges are not always sharp. It is con- 
cluded, however, that the whole mass forms one 
crystal, wliich has grown from the original crystal 
wire. The number of bounding surfaces seems to 
depend on the direction of the crystal axis in the 
original wire, the prism being four-, six-, or eight-sided. 
The diameter can be increased from 0*05 to 0*15 mm., 
the temperature being kept constant during the 
deposition by regulating the heating current. 

Although the original wire is flexible the crystal 
grown from .it is brittle ; but it becomes flexible 
after being heated for a few minutes to 2500“ C. ; 
no difference in the structure can be observed after 
this annealing, either microscopically or by X-ray 
examination. Burger has made a similar observation 
on tin crystals, obtained from molten tin. Appw- 
ently the atoms do not alter their positions during 
the heat treatment ; but in some way, possibly by 
rotations about their centres, come into new rela- 
tive relations to one another, and link- together 
more perfectly to form a stronger andmaore flexible 
whole. 

If the attempt is made to cultivate the crystal 
beyond the dimensions given above, the surfaces 
become deformed by the growth on them of numerous 
small pyramids, the molecules (atoms) no longer 

» ZtU,metroehm., «$, pp. iU‘ 5 % 7 , Pecwtfber i, 190. 
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taking their places in regular fashion on the surfaces 
of the original crystal ; but aggregating themselves 
about certain minute elementary crystals formed 
on the surface, which act as “ buds ” about which 
further growth takes place. When the pressure and 
temperature of the oven are high, this takes place 
from tlu‘ com men cement, and there is no regular 
ciy'stal growtli ; but a deposit is formed in scaly 
layers round tlie original wire, which i.s either spongy 
or dendritic in cliaracter. 

At the correct temperature and pressure the wire 
will continue to grow as a single crystal in spite of 
preliminary deformations, such as twisting, winding 
into a hciix, or even drawing through a die. An 
attempt was made to draw down the annealed 
cultivated crystal into a tine wire, in the hope that 
further cultivation would be possible upon it ; but 
this failed owing to the lact that the whole pressure 
coming on the edges overloaded the structure. The 
resulting wire no longer formed a single cry^stal : and 
when additional tungsten vapour was deposited on 
it, each of the small crystals of which it was composed 
grew independently ; the resulting wire was brittle, 
and could not be made flexible by heating. A similar 
result was obtained with an ordinary tungsten wire, 
which did not consist of a single crystal ; in this case 
it was found that heating to 2500° C, for fifteen 
minutes caused a great many of the small cry.stals 
formed at first to unite, so as to give a much coarser 
structure. This welding of small into larger crystals, 
without inechanual pressure, has not, apparently, 
been previously observed. 


State Afforestation in 1921-22.^ 

''I'' HE forestry Commissioners, who have just issued 

^ their third annual report, were appointed in 
November 1019, to carry out a definite programme 
of afforestation, involving the planting of 150,000 
acres of new land in the ensuing ten years, the cost 
to be defrayed from the Forestry Fund, a sum of 
3,500,000/. voted by Parliament for the whole period. 
Acquirement of land, planting operations, and other 
activities, including education and research, were 
proceeded with according to plan during the first 
two years ; but the unfavourable financial position 
of the (tovemment necessitated a rerhiced programme 
in the third year, so far as expenses were met with 
out of the iMircstry h'und. Fortunately the Com- 
missioners obtained a large grant out of the Un- 
employment Fuiul, and their operations have 
practically not been restricted. During tlie year 
ended September 30, 1922, the Commissioners 

expended 2^^|,4I4/. out of the Forestry Fund, and 
154,017/. out of the Unemployment Fund, m all 
398,431/., a sum in excess of the" normal programme. 

The new land acquired for State afforestation 
during 1921-22 amounted to 23,937 acres. The 
Commissioners now possess 92,426 acres of plantable 
land. The area planted by the Commissioners in 
the year was 10,693 acres ; and in addition to this, 
10,192 acres were planted by private owners and 
corporations by means of grants, which were given 
on condition that unemployed labour should be 
used. These figures are very satisfactory. The 
usefulness of forestry for relief work is abundantly 
shown in th^ report, which is replete with statistics 
of the areas and species in the various plantations 
and nurseries. 

Grants in aid of higher forestry education, in all 
2206/,, were given to the University schools at Oxford, 

1 Third Annual Report of the Fore^tiy Counnuwioners. Year ending 
September 39, ijaa. (H.M. Stationary Office, 19*3.) Price w. net. 


Cambridge, Bangor, Armstrong College, and the two 
Agricultural Colleges at Ab^deen and Glasgow. 
The Commissioners have now three schools for 
training woodmen, at Parkend (Forest of Dean), 
Chopwell (Co. Durham), and lieauly (Inverness-shire), 
at an annual cost of 10,160/. On research and 
experiment, the expenditure was 6126/. Experi- 
mental plots of various species of trees arc now 
120 in number. Investigations are being carried 
out m regard to Chernies, Phomnpsis Dougla.ni, tree 
growth on peat, larch hybridisation, etc. ; and a 
census of woodlands is in progress. 


The British Medical Association. 

''PHE meeting of the British Medical Association 
^ at Portsmouth began on July 20, and the 
address of the president, Mr. C. P. Chilcle, was given 
on the evening of July 24 to a large audience, among 
whom’ were a number of distinguished visitors largely 
from the Oversea Dominions. The president in his 
address made a strong plea for better housing con- 
ditions in the industrial centres, and insisted that an 
enormous amount of the time and money which is 
at present being spent on the treatment ol diseases 
like ncke't.s and tuberculosis could be saved if adequate 
care were given to the housing problem, for in Ins 
opinion the absence of fresh air and sunlight in many 
of the crowded industrial centres was in itself largely 
responsible for the widespread occurrence of these 
diseases 

The detailed work in the si.xteen different Sections 
went on from July 25 to July 27, during which a 
very wide field of subject was under discussion. 

In the Section of l^athology and Hacteriologv there 
were discussions upon diseases of the stomach and 
their methods of investigation, by Dr. (' Jtolton ; 
the value of serological tests 111 diagnosis, by Prof. 
H. K. Dean; and one on the part played by fungi 
in disea.se, by Dr. Castellani. Dcmon.strations were 
given, m the afternoons, of specimens whicli had 
been collected, forming a museum of very great 
interest. ^ 

In the Section of Radiology a discu-ssion was 
opened by Dr. R. W. Salmond on the X-ray examina- 
tion of the urinary tract. During the discussion it 
was evident that different wciglit was given by 
radiologists to the value of screen examinations of 
the region of the kidney. 

The second subject for discu.ssion in this Section 
was that of medical diathermy, opened by Dr. E. P. 
Cumberbatch, and followed by Dr. C. A. Robinson, 
w'ho gave a detailed account of the treatment of 
gonorrhiea by means of diathermic currents ; the 
temperature w'hich can be tolerated by the tissues 
is sufficiently high to cause the death of the causative 
micro-organism, and beneficial results ensue. 

In the Section of Tuberculosis a discussion was 
opened by Prof. Reyn, of Copenhagen, on the subject 
of the artificial light treatment of lupus and other 
forms of tuberculosis. From the clinical investiga- 
tions which have been continued during a large 
number of years at Copenhagen, the conclusion has 
been reached that the results obtained in the treat- 
ment of lupus by means of ultra-violet light, initiated 
there by Finsen, are much improved if the local 
intensive treatment is supplemented by a general 
irradiation of the whole body. Dr. Sequeira reported 
a similar result from his experiences at the London 
Hospital ; Prof. Russ thought that it was now 
possible to assign to certain parts of the spectrum 
their particular function in this form of therapy, and 
if this were the case selecjipn of the best form 
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of radiation source became an important considera- 
tion. 

The social aspects of tuberculosis were discussed 
in this Section as well as in that of Public Health. 

A large exhibition was organised representing 
practically every aspect of medical work. This was 
supplemented by additional exliibits of interest to 
special Sections, such as radiology, pathology, 
parasitology, anatomy, etc., but considerations of 
space do not allow of more detailed notice here. 

The meeting was very largely attended. The work 
of the local committees resulted in a very wide choice 
of excursion to the visitors, which was highly appreci- 
ated by them. 


• Einstein and the Philosophies of Kant 
and Mach. 


'^HE Bulletin de la Soci6t^ Fran9aisc de Philosophie 
A for July 1922, which has just been published 
(Armand Colin, Paris), contains the report of the recep- 
tion of Prof. Einstein in Paris on April 6, 1922. It is 
of exceptional interest, for Einstein did not make an 
original communication, but assisted at a discussion 
of the theory of relativity. 

Prof. Langevin introduced the discussion, and 
Messrs. Hadamard, Cartan, Painlev^, Perrin, Becquerel, 
Brunschvieg, Le Roy, Bergson, Meyerson, and Pi^ron 
took part. It eheited from Einstein two pronounce- 
ments of special significance in regard to the 
relation of his theory first to Kant and secondly 
to Mach. We quote them in full. The first was 
in reply to M. Brunschvieg, who had said that 
the Kantian philosophy in separating a container, 
space and time, from a content, matter and force, 
had ended in antinomies, while Einstein's con- 
ception, which is characterised by the fact that 
Container and content are inseparable, had delivered us 
from them. To this Einstein replied : “ I do not 
think my theory accords with the thought of Kant, 
that is, with what that thought appears to me to be. 
What appears to me the most important thing in 
Kant’s philosophy is that it speaks of a priori con- 
cepts for the construction of science. Now there are 
two opposite points of view : Kant’s apriorism, 
according to which certain concepts pre-exist in our 
consciousness, and Poincare’s conventionalism. Both 
agree on this point, that to construct science we need 
arbitrary concepts ; but as to whether these concepts 
are given a priori or are arbitrary conventions, I am 
unable to say.” 

The second pronouncement was in reply to 
M. Meyerson, who had challenged him to declare 
how far he was in agreement with the theory of 
Mach. Einstein, replied : " There does not appear 
to be a great relation from the logical point of view 
between the theory of relativity and Mach’s theory. 
For Mach, there are two points to distinguish : on 
one hand there are the immediate data of experi- 
ence, things we cannot touch ; on the other there are 
concepts which we can modify. Mach’s system 
studies the existing relations between data of experi- 
ence ; for Mach, science is the totality of tn^e 
relations. That point of view is wrong, and, in fact, 
what Mach has done is to make a catalogue, not a 
system. To the extent that Mach was a good 
niechanician he was a deplorable philosopher. His 
view of science, that it deals with immediate data, 
led him to reject the existence of atoms. Probably 
were he still with us he would change his opinion. I 
•would like to say, however, that on the other point, 
namely, that concepts can change, X am in complete 
agreem«it with Mach.^^. , . , 


The Life-Cycle of the Protozoa. 

pROF. C. A. KOFOID delivered, on December 27 
^ last in Boston, an address as vice-president of 
Section F (Zoology) of the American Association for 
the Advancement of Science and as president of the 
American Society of Zoologists, on the life-cycle of 
the Protozoa {Science, vol. Ivii. pp, 397-408, April 6, 
1923). He remarked that the striking similarities 
of the most ancient fossil Protozoa to recent afford 
some ground for the inference that the Protozoa living 
to-day differ but little from tliose when life was young. 
A consideration of the accounts of the orimn ae novo 
of nuclei from chroniidia leads to the conclusion that 
adequate evidence of such origin is lacking. Prof. 
Kofoid holds that, as sound cytological investigation 
of the Protozoa progresses, it becomes increasingly 
evident that the descent of the nuclei and the in- 
dividuality of the chromosomes, found in the Metazoa, 
holds also for the Protozoa, and it may be inferred 
that the Protozoa are equipped with the essential 
structural basis — chromosomes and mitosis — for the 
mechanism of heredity. 

The searcher for the origins of biological phenomena 
finds in the Protozoa a fertile but perplexing field. 
Here have arisen all the fundamental types of 
symmetry — spiral, leiotropic, dexiotropic, radial, 
bilateral, and modifications of these. Here also are 
several distinct types of mitosis, different locations 
of the centrosome, and extraordinary derivatives of 
this organ ranging from the nematocysts of Dino- 
flagellates to the complicated neuromotor system 
of the trichonymplud flagellates. Sex and sexual 
dimorpliism have also had their origin in the Protozoa, 
r^of. Kofoid also refers to the universal occurrence 
of asexual reproduction in the Protozoa, and to the 
development after fertilisation of a multicellular 
stage, which he terms a somatella, in which there is 
generally no progress to the point of division of labour 
and differentiation of tissues, although the differentia- 
tion of sexual and somatic cells occurs in some cases, 
e.g, Volvox. The sequence of events within the cyst 
of Entamoeba — involving elaboration of glycogen 
and the formation of the chromatoidal substance 
with its relation to the growth processes — is regarded 
as suggestive of the sequence in the egg and of the 
relationship of specific yolk substances to cleavage 
and differentiation in the metazoan egg. The obser- 
vations of Jameson on maturation in the Sporozoa 
show that the haploid condition persists throughout 
the period of growth and asexual reproductions, while 
the diploid lasts but one cell-generation. Such 
conditions give occasion to wonder whether or not 
sexual reproduction may not have been elaborated 
gradually and independently within widely different 
groups in the Protista, and afterwards in them 
and in higher fonns of life the diploid state has 
extended its domain more and more throughout the 
life-cycle. 

Prof. Kofoid considers that the life-cycle of the 
malaria parasite — the zygote, the multicellular stage 
which follows and leads to the formation of sporo- 
zoites, which on introduction to man undergo growth 
and asexual reproduction to form merozoites, and 
the eventual production of gametocytes-*-may be 
compared with the fundamental processes of fertilisa- 
tion, cleavage, asexual reproduction, end gameto- 
genesis in the Metazoa, except that histogenesis and 
organ differentiation do not appear. He believes it 
may perhaps be helpful and serve to facilitate progress 
if we emphasise the similarities of organisms and seek 
to find toe common processes underlying them all, 
rather than to emphasise their differences and thus 
obscure our vision of fundamental problems of life. 
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Science in Poland.^ 

TN i88i the Mianowski Institution was founded at 
^ Warsaw with the object of promoting the interests 
of science in Poland. During many years the Institu- 
tion had to struggle with the suspicious hostility of the 
Russian Government ; notwithstanding bureaucratic 
cavil and quibble, the Institution edited between i88i 
and igiC more than looo volumes of scientific publi- 
cations (originally written in Polish or translated), 
assisted hundreds of Polish scientific men in their 
work, subsidised various laboratories and research 
institutes, and accomplished much other valuable 
scientific and national work. 

In I()j 8 and igiq, as soon as Poland was free, the 
influence and activity of the Institution expanded in 
a most satisfactory manner. In 1920 a meeting of 
533 Polish men of science, coming from all parts of the 
country, was held at Warsaw, under the auspices of 
the Institution, with the object of considering, from 
various points of view, the needs and claims of science 
in Poland and the immediate prospects of intellectual 
development of the country. Volume 3 of “Nauka 
Polska ” contains most of the addresses delivered at 
the Congress. It deals, of course, with many subjects 
treated by different writers in a variety of tone 
and of style; it is impossible, however, not to be 
struck with the glowing patriotic enthusiasm and 
the noble attachment to the cause of science shown 
in its pages. 

In the inaugural address I’rof jan Rozwadowski, 

f irofessor of comparative Imguisiics in the Jagel- 
onian University of Oacow, takes an uncommon and 
highly interesting view of " Science and Life.” Prof. 
Rozwadowski would almost suggest that even science 
may countenance much that is superficial, futile, 
irrelevant, and sometimes even insincere. Of acute 
criticism scientific men are rarely tolerant ; yet 
this address, even if it contains debatable matter, 
shows delightfully how little right they have to throw 
stones at indifierent or ignorant outsiders. The width 
of thought, file balance and wisdom shown in this 
lecture are very remarkable. 

It is impossible m a short article to deal with the 
wide range of discussion contained in other essays ; 
we must content ourselves with enumerating some 
further titles. ” Independence of Science and Re- 
search,” ” Science and Education,” ” Science and 
Art,” ” Social Aspects of Science,” ” Science and 
the State,” ” Organisatioi/ of Scientific Research,” 
“Polish Physiography,” “Science and Economic 
Life,” “Polish and International Science” — such arc 
the subjects treated by various writers in an inter- 
esting or inspiring manner. 

The fourth volume of “Nauka Polska” contains 
much that is ^’ahlable and interesting both in matter 
and scope. Reference may be made to a collection 
(P^- ^81-286) of essays discussing the prospects and 
ptWvibilities of scientific research in small towns or in 
the country, far away from libraries, laboratories, and 
the inspiring influence of university surroundings. 
Eighteen authors present us with a survey of scientific 
work that can be accomplished in remote parts of a 
large country such as Poland. Particularly valuable 
is Prof. Banachiewicz's contribution on “Amateur 
Astronomy an article remarkable for the ability 
with which a variety of sound information has been 
epitomised, technical language, as far as possible, 
being avoided. In a ver)' interesting essay Prof. 
Birkenmajer gives a list of gifts and benefactions to 
the Jagellonian University of Cracow in the fifteenth 

* « Nauka polska, j«j potweby, organizaeja 1 rozwdj," vol. hi. pp. 
vill + a8o, voL iv. pp. ix + spo. (Warsaw: The Mianoi^ Inttltution, 
19ZO aad 1923 .) 


and sixteenth century, beginning with the gift by 
Queen Jadwiga of Poland, in 1399, of her jewels and 
other precious objects for the re-erection and endow- 
ment of the Jagellonian University, founded by her 
grandfather in 1 364. This noble example was followed 
by many later benefactors. Another noteworthy 
feature of the volume is a short but very suggestive 
essay by Prof. Rozwadow.ski on “ Science, Art, and 
Religious Belief.” We notice also the following con- 
tributions : “ National and International Science,” by 
Prof. Gawroflski ; " Longevity of Chemists ” (and par- 
ticularly of Polish chemists), by Prof. J. Zawidzki ; 
"Organisation of Science in France and the United 
States of N. America,” by Messrs. Drzewiecki and 
Znaniecki. 

In conclusion we can only say that wc have laid 
down these volumes with a feeling of real sympathy 
and warm appreciation. 


Formation of Organic Compounds from 
Inorganic by the Influence of Light. 

T'\R. O. BAUDISCH contributes to Stience of 
^ April 20 a very interesting account of work 
carried out by him on the photo-chemical production 
of organic nitrogen compounds and the influence of 
iron on nitrate reduction 

The purely chemical investigations originated from 
bacteriological experiments in which the author found 
that, in the case of cholera bacilli, the reduction of 
nitrates stands in direct relation to the oxygen 
respiration of the bacteria and also to their iron 
content. A somewhat analogous catalytic effect was 
discovered in investigating the reduction of nitrites 
by means of glucose in carbonate solution Although 
no reaction takes place, even on heating under 
pressure, m the absence of iron, the Smallest trace of 
an iron salt is sufficient to bring about the reduction 
of a large amount of nitrite. Under thc.se conditions 
nitrates remain entirely nnattacked, but are in- 
stantaneously reduced to nitrites even in the cold 
in the presence of oxygen and ferrous salts, an 
observation of considerable importance in connexion 
with biological reduction processes 

In contact with moist air, ferrous bicarbonate 
rapidly absorbs oxygen, yielding a labile peroxide 
compound, a reaction which the author compares 
to the fertilisation of an ovum. This is cajiable of 
forming a co-ordinated complex with the potassium 
nitrate, which then splits off an oxygen atom. Re- 
duction of the nitrite is then assumed to proceed 
further to the extremely reactive potassium nitrosyl, 
K(NO), which at the same time reacts with organic 
substances present, especially aldehydes, to form 
carbon and nitrogen containing compounds. In this 
reaction ferrous bicarbonate and oxygen assume the 
rdle of light. 

Ferrous bicarbonate peroxide is also capable of 
giving up the loosely linked oxygen molecule to 
oxidisable compounds, just as haemoglobin absorbs 
oxygen and gives it back again for oxidation or de- 
hydrogenation processes. The reaction is selective 
and depends upon the affinity of the compound to be 
oxidised, to form co-ordination compounds with the 
iron. 

A comparison is drawn between the processes out- 
lined above and the reducing action of soil bacteria, 
and it is concluded that the chemical reactions are, 
in both cases, very similar. The bacteria which do^ 
not need light most probably use the energy of the' 
iron peroxide in rendering nitrates available for 
proteinfonnation*. 
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University and Educational Intelligence. 

Cambridge. — ^Mr. T. Basil Buxton has been ap- 
pointed as the first occupant of the newly created 
chair of animal pathology. 

Leeds. — The University has appointed Mr. J. A. S. 
Ritson to be professor of mining in the University, 
in succes.sion to Prof. Granville Poole, who has been 
elected to a profes.sorship at Armstrong College, 
Newcastlc-on-Tyne. Mr. Ritson was educated at 
Uppingham and at Durham ITniversity (\rmstrong 
College), where he graduated with distinction in 
mining and surveying, and has had considerable 
practical experience of colliery management in various 
parts of the country. He acted for some time as 
personal assistant to Sir William Walker, late Chief 
Inspector of Mines, and is at present senior inspector 
of mines in the Cardiff district. 


According to Science, the degree of doctor honoris 
causa of the University of Strasbourg has been 
conferred upon Dr. Simon Flexner, director of the 
Rockefeller Institute for Medical Research. 

The honorary degree of doctor of science of the 
University of Wisconsin has been conferred, accordmg 
to Science, upon Prof. The. Svedberg, of the Uni- 
versity of Uppsala, in recognition of his work on 
colloid chemistry and as director during the past 
term of the research work of the University. 

A PROSPECT Ds of the Faculty of Engineering of 
the University of Bristol, which is provided and 
maintained by the Society of Merchant Venturers in 
the Merchant Venturers’ Technical College, Bristol, 
has just reached us. Courses of study are available 
at the College for persons intending to engage in civil, 
mechanical, electrical, or automobile engineering, and 
particulars of these courses are given m the jirospectus. 
riic ordinances and regulations relating to degrees and 
dijilomas in engineering subjects are included, and 
some particulars of the Bristol Sandwich system of 
training engineers are also given. The prospectus 
can be obtained from the Registrar of the Merchant 
Venturers’ 'rechmeal College, Bristol. 

The May issue of the Phoenix, the magazine of the 
Imperial College of Science and Technology, contains 
a bnef account of two comparatively recent diploma 
courses inaugurated at the Royal School of Mines, 
dealing with the technology of oil and mining geology. 
The former course was started in 1913 in order to 
provide the petroleum industry with men thoroughly 
trained in certain branches, especially oil-geologists 
and chemists. The principles of drilling and allied 
oilfield-engineering are dealt with exhaustively, but 
the practical work is wisely left to the post-graduate 
stage of a student’s training, when, engaged on work 
in an actual oilfield, he acquires that experience under 
far better conditions and in much shorter time tlian 
would be possible with an experimental rig designed 
for intermittent academic instruction, even if this 
were available. The application of geology to metalli- 
ferous mining is another advance made witliin recent 
years, and qualified mining geologists, as distinct from 
mining engineers, have not been long available in Great 
Britain. This state of afiairs was remedied by the 
introduction of a mining geology course, which, like 
the older established course in mining, requires four 
years for its completion ; arrangements are also made 
whereby an associate in either subject may, on work- 
ing for a fifth year, acquire the double associateship 
in both mining and mining geology, the combined 
knowledge of these two subject ana the wider train- 
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ing and qualification obtained, constituting attain- 
ments in every way essential to those whose ambition 
it is to rise high in their future profession. In both 
the technology of oil and mining geology courses, 
the importance of outdoor field-work is insisted on, 
and a great deal of the student's time is taken up with 
geological and topographical surveying. 

Statistics of Public High Schools in the United 
States (Bulletin, 1922, No. 37) show that the school 
population has been doubling itself fairly regularly 
every ten years since 1890, the actual figures for that 
year and the end of each subsequent decade being : 
202,963; 519,251; 915,061: 1,857,155. This rate 
of increase is about the same as that shown by 
statistics of secondary-school pupils in England and 
Wales during the past ten years ; but whereas in the 
United States the pupils in the public high schools 
in 1920 were 1 76 per cent of the total population, in 
England and Wales the percentage in secondary 
schools was only about half that figure. Of all 
secondary pupils, those in public high schools in 1920 
formed 91 per cent, .(in 1890, 1900, and 1910 — 68, 
82, and 89 per cent, respectively), those in Roman 
Catholic high schools and academies 4 per cent., and 
those m other private institutions 5 per cent. The 
number of pupils to a teacher in the public high 
schools, after rising from 22 ’3 in 1890 to 25’5 in 1900, 
fell to 22 in 1910 and 20-5 in 1920. In private in- 
stitutions the number fell from 13-2 in 1890 to iO’9 
in 1900 and 10-5 in 1910, and rose to 12-3 in 1920. 
The tendency towards concentration of pupils in 
large schools is reflected in a sharp rise in the number 
of pupils per school from Sg-O to i39‘5 in the public 
schools and from 65-9 to 88 in the private schools 
between 1910 and 1920. 

The role of the text-book m the public schools of 
America is subjected to .some canilicl criticism in the 
annual report for 1922 of the president of the Carnegie 
Foundation for tlie Advancement of Teaching. 
Where text-books are prescribeti by the State legis- 
lature the publishers’ contracts run into millions of 
dollars, and editions vie m si/e with the season's 
“ best-seller ” novels. The criticisms are directed 
not so much at the dangers of collusion betweea.- 
publishers and legislators, which have been greatily 
diminished, as at the influence on school curricula of 
the large profits incidental to such large editions. To 
a teacher tlie production of a new text-book which 
shall obtain the approval of the State education 
department is the only road whereby his professional 
knowledge, experience, and talents may lead to 
affluence, and a vast amount of industry and ability 
has been devoted to this work. Many of the books 
produced are excellent, but their very excellence has 
accentuated two unfortunate tendencies : towards 
the multiplication of courses and of studies, and 
excessive separatism in teaching. " A reform of the 
school curriculum, planned to return once more to 
a conception of the school along simpler and more 
sincere lines, would find itself confronted with the 
fact that the means of instruction provided by the 
text-book publishers and the text-book writers and 
accepted by the authorities are . . . small doses 
administered at fixed times from stated ^text-books." 
Tliis pigeon-holing system, under whicH the pupil's 
separate unrelated studies neither interest him nor 
give him a perspective, is of aiurse not peculiar to the 
United States, nor are there wanting systematic 
attempts to displace it there. It is by way of revolt 
against it that the " project " method is now being 
encouraged in America, especially in elementary 
schools. 
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Societies and Academies. 

Sydney. 

Royal Society of New South Wales, June 6. — Mr. 
R. H. Cambage, president, m the chair. — A. L. 
Kroeber : Relationship of the Australian languages. 
Native terms for a number of fundamental concepts, 
chiefly names of body parts, were transcribed into 
a standardised orthography, and the data for each 
concept were entered on maps. Schmidts’ funda- 
mental separation of South and North Australian 
languages seems unnecessary. The languages are 
divided into groups, 8 southern and 7 northern ; of 
II stems, each appears in a majority both of northern 
and southern groups, and each of 22 others in at least 
two southern and two northern groups. Genetic 
unity of all Australian languages seems probable. — 
J. Read and G. J. Burrows : Note on the dilution 
of cthylcnebromohydrin with water. When ethylenc- 
bromohydrin is diluted with water a continuous 
absorption of heat occurs until a dilution of about 
80 per cent. ; further dilution from about 75 per cent, 
to 10 per cent, is attended by a continuous evolution 
of heat. Upon reversing the process an initial positive 
thermal effect is followed by a negative thermal effect. 
The volume of the solution is always less than the 
combined volumes of the two components : at 20® 
^ maximum contraction of i'07 per cent, occurs at 
a concentration of 50-041 per cent., corresponding 
closely with the ratio iCjHgOBr ; yHjO. Density 
and viscosity measurements afford no indication of 
hydrate formation. — G. Taylor ; The warped littoral 
around Sydney. Pt. 1. The region within one 
hundred miles of Sydney is dominated by warps to 
the north, west, and south. Of these the well-known 
Blue Mountain monocline is the largest. The area 
is subdivided into 15 geographic regions symmetrically 
arranged about an east- west axis through Botany Bay. 
The central portion forms a " stillstand,” bounded 
to the west by three silt-lakes along the Nepean. 
The coastal features are also symmetrically arranged. 
Port Hacking is a geographic parallel to Port Jackson, 
as Illawarra is to the Tuggerah coast. Sydney is 
unique in that a city of a million people is surrounded 
on almost all sides (at 50 miles distance) by a belt 
of country with scarcely an inhabitant. This is a 
result of geographic controls. — A. R. Penfold and 
R. Grant : The germicidal values of the principal 
commercial eucalyptus oils and their pure active con- 
stituents, with observations on the value of con- 
V centrated disinfectants , F rom commercial eucalyptus 
oils, and also the waste products obtained therefrom 
after rectification, cheap disinfectants having a high 
germicidal value can be manufactured. The crude 
oils gave coefficients varying from 5 to 12, while the 
pure constituents varied from 3-5 up to 22-5. The 
germicidal activities of the crude oils is due to certain 
aldehydes, alcohols, and phenols.— M. Henry and 
W. L. Hindmarsh : Stypandra glauca (a suspected 
poison plant). Experiments on thirty-two animals 
of five species, carried out in five different months 
and over a space of three years, were entirely negative. 
Sheep fed solely on Stypandra glauca for twenty-five 
days remained perfectly healthy. 

Cape Town. 

Royal Society of South Africa, June 20. — Dr. A. 
Ogg, president, in the chair.— Sir Thomas Muir : Note 
on the successive differentiation of a product of linear 
functions. — J. Steph. v. d. Ungen : The differential 
bactericidal effect of the visible spectrum. The author 
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discussed the results of Bie, Marshall Ward, Downing, 
and Russ, and also those obtained by Bayne- Jones and 
himself. In* the work of these investigators the tech- 
nique was to expose a culture for a given time and then 
to incubate it for 24 hours or more. On the results of 
the incubation conclusions were drawn with regard to 
the bactericidal effect of the various regions of the 
spectrum. The author described a new method for 
studying the bactericidal effect. Filters were placed 
in front of a series of small boxes (chalk boxes) each of 
which contained four nutrient agar slopes. After in- 
oculating the slopes with bacteria they were placed in 
the boxes, which fitted into an incubator. In front of 
the incubator rows of tungsten lamps were placed so 
that the distribution of light was uniform on the cul- 
tures. By adjusting the intensity of the light to a 
suitable value, the inhibitory and bactericidal effects 
of the various regions of the spectrum could be studied, 
as well as the effects of total illumination and total 
darkne.ss. — J . P. Dalton ; On the attraction-coefficient 
for substances of low critical temperature . Some years 
ago the author found the dependence of van der Waal's 
a upon temperature for isopentane using Young's 
saturation data, but at the time sufficient saturation 
data were not available for testing the law of depend- 
ence for other substances. Since then the brilliant 
researches of Kamerlingh Onnes and his collaborators 
at Tjeyden liave made available accurate saturation 
data for other substances of low critical temperature, 
and their results have been used to determine the con- 
stants of the above relation for argon, oxygen, nitrogen, 
and hydrogen. For these four substances a can well 
be represented as an exponential function of the tem- 
perature, and the agreement between the values of a 
calculated from the experimental data and those 
yielded by an cciuation of the type log a = a - ^T is very 
good. — C. W. Mally : X-rays as a means of detecting 
imperfections m fruit. An eilort to find an infallible 
means of detecting internal defects in export fruit 
led to a trial with X-rays. Radiographs reveal the 
internal structure in detail. The ensemble of sound 
fruit IS harmonious, whereas defects cause conflicting 
shadows to appear in the radiograph. The presence 
of fungal or bacterial organisms which produce decay 
is indicated in the radiographs by structural details 
being more or less obscure. This makes it possible in 
pathological research to determine with a great deal 
of certainty whether or not any given fruit that is 
to serve as a culture medium is sound and also to 
record the progress of the organisms by means of 
radiograplis at regular intervals. The practical 
appheation to fruit inspection depends on satis- 
factory visibility on the fluoroscopic screen being 
attainable. 
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: taany genc^iom ixiim - to . krn^o lut&ds 
Aims—then the evolution of the human hand 
CQU^)aIative)y easy problem. At no time of hisiife 
did Huxley believe that the effects of use dr disuse did 
' become hereditary. In 1890 he wrote : * “ I absolutely 
^ disbelieve in use-inheritance as the evidence now 
stands.*^ 

Having thus rejected the only known means by which 
useful ojr purposive modifications of the body can be 
brought about, we turn with some degree of curiosity 
to his lecture in Glasgow ^ on the evolution of the hand. 
The exact title which he gave to his discourse was 
“On the Teleology and Morphology of the Hand.” 
This is how he approached the problem of adapta- 
tion ; 

" To be a teleologist and yet accept evolution, it 
is only necessary to suppose that the original plan was 
f sketched out — that the purpose was foreshadowed in 
the molecular arrangements out of which the animals 
have come” Then twelve years later (in a letter to 
Romanes in 1888) he wrote*; "It is quite conceiv- 
able that every species tends to produce varieties 
of a. limited number and kind, and that the effect 
of natural selection is to favour the development of 
some of these, while it opposes the development of 
others, along their predetermined line of modification.” 

Huxley as an Evolutionary Predestinarian. 

Thus it will be seen that Huxley, on the evidence 
then at his disposal, had come to the startling con- 
clusion that the sliaping or controlling forces which, 
in due season, w'ere to give man his hand, lay latent in 
the germ-plasm of that simian stock which ultimately 
blossomed into human and anthropoid shapes. The 
evidence which forced Huxley to take up the position 
of an evolutionary predestinarian must have been 
indeed cogent. Only a few years previously (1868), 
Sir Richard Owen had given utterance to a somewhat 
similar belief, when he wrote : ^ “ Generations do not 
vary accidentally in any and every direction, but in 
preordained definite and correlated courses.” Huxley, 
as was afterwards the case with Weissmann, believed 
that the creative machinery of evolution lay in the 
womb of the germ-plasm. 

Modern Predeterminists. 

Manifestly, if the evolutionary fate of man is sdready 
determined by the properties of his germ-plasm, as 
Huxley beli*{ved, it is a truth of the utmost consequence 
to medical men. We cannot, if this be true, in any 
way control the future of humanity, except by the 

* Life aad Letten, by bis son, LeoDsrd Huxley, 1900, vol. a, p. a68. 

* LiHs wid Letters, voL i, p. 436. I have been unable to obtain any 
pubUabad aqoount of this lecture save that given by Mr. Leonard Huxley 
tai the ** Life and Letters.'* 

* Life and Letters, vol. a, p. xW; 

* Anatomy ol Vwtebnt^ voL 3, piioS. 


"tmy liesliid m the potratialities of his 
Huxley’s belief is widely shared by modem students 
of* evolution. No one has had better opportuaiti^ 
of noting how evolution has worked in shaping higher^' 
mammals during the Tertiary period than .Dr* 
Fairfield Osborn, of the American Museum of Naiiuial- 
History. He finds ample evidence of a “ definite or 
determinate origin of certain new characters, which 
appear to be partly a matter of hereditary disposition*^’ • 
He finds that evolutionary tendencies, like that whidi 
leads to the formation of horns and antlers, may lie 
latent in an ancestral stock, and only become manifest 
at subsequent times and in different ways in certain 
of the descendants of that stock. That evolutionary 
manifestations of this kind have taken place in the 
evolutionary history of the higher primates— -the group 
to which man belongs — ^there can be no doubt. 

In recent times this conception of evolution workingj 
out its effects in predetermined directions has be^ 
forcibly suggested by Bateson. In. his presidential^ 
address to the British Associatioi;||||^' Australia in 1914 
he expressed himself thus : 

" If then we have to dispense, as seems likely, with 
any addition from without, we must begin seriously 
to consider whether the course of evolution can at 
all reasonably be represented as an unpacking of an 
original complex which contained within itself the 
whole range of diversity which living things present. 
... At first sight it may seem rank absurdity to 
suppose that the primordial form or forms of proto- 
plasm could have contained complexity enough to 
produce the diverse types of life.” 

In tins passage Bateson plainly suggests that the 
machinery of evolution has proceeded on its way, 
untrammelled by any outward circumstance, right 
from the first appearance of living protoplasm. We 
have here the doctrine of evolutionary predestination 
stated in its most extreme form. Whether such a 
belief as this of Bateson is well founded or not, it shows 
us that one who has given a lifetime to the study of 
variation and of heredity is of opinion that the evolu- 
tionary machinery which has given man his brain, 
his hand, his foot, and his posture has worked out its 
effects undisturbed by the surrounding conditions of- 
life. In brief, functionally wrought modifications have 
had no part in shaping the human body.® 

Before proceeding to set out the evidence concerning 
the nature of the machinery which shapes man’s body, 
there is another opinion, akin to that of Huxley, whidi 

* The Origin and Evolution of Life, 1918, p. 378. In this work the m/kf 
WEI ted references to literature bearing on predetermiaism in evohitiqiii. 

* It is unnecessary to give here a list of the men who have emdu^ tluri 
plants and Mimab tend to vary in definite di^tioas, whatever be l&e 
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deserves to be considered here. It was given by 
Prof. Q. Elliot Smith 1 ® and is founded on a prolonged 
and intimate study of the brain of man and of the 
brains of animals which have a close structural relation- 
ship to man : 

■ “ And if all the factors in his (man's) emergence are 

not yet known, there is one unquestionable, tangible 
factor that we can seize hold of and examine — the 
steady and uniform development of the brain along 
a well-defined course throughout the T^rimates right 
up to man, which must give us the fundamental 
reason for man's emergence and ascent. . . . Thus 
at the dawn of the Tertiary period there were 
developed the germs of all the psychical greatness 
which, in the million or so of years that have followetl, 
culminated in the human mind.” 

Witlioul a doubt tlie brain of the great anthropoids 
is but an elaborated edition of that which serves the 
needs ot monkeys, and^ in turn^ the brain of man, 
while trained on exact 1\' the same plan as that of the 
great antliropoid, far transcends it in compleMly of 
elaboration. In the e\olution of these three .stages, 
represented by the brains ot man, anthropoid, and 
monke\', we are witnessing, not an unpacking, but an 
e\er-increasing degree ot specialisation as \on Baer 
and Spencer recognised long ago. In the organisation 
of the brain ol the monkey we see something which is 
comparable to the cnilisation of a primitive people, 
such as the aborigines of Australia; in that of the 
anthropoids, one whicli may lie c.omjiared with the 
life led by a semi-civihsed jx’ojile, such as the natives 
of the ( ongo, while in the human brain we reach a 
stage of complexity represented by the higliest modern 
c-ivihsation. Whether we speak of brains or of civilisa- 
tion, the mac hinery of es'olution must be of an analogous 
nature in both ot them. What is the nature of this 
machinery ? 

How AdAI’TATIONS AJ>1*EAR DURINi; THE 

Development of the Embryo. 

Since the time of Darwin and of Huxley our know- 
ledge of the factors which take a part in controlling 
the develojiment, and therefore the evolution, of the 
brain and of its appended sense organs, .such a.s the 
eye, the car, and the nose, has entered a new phase. 
We shall take the^ formation of the eye as our first 
example because in design and execution it far excels 
any camera yet invented ; it has been the theme of 
many a teleological sermon, and a consideration of its 
development will take us right to the heart of our 
subject — the origin of purposive or adapted structures. 
After the publication of the “ Origin of Species,” 
Mr. J. J. Murphy, of Belfast, cited the eye as a structure 
which could not be accounted for by any theory of 

“ British Assodatloa Reportu, 191a (Dundee), pp. 575 ' 59 a. 
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selection then propounded. ** It is probably no 
exaggeration to suppose,’* wrote Mr. Murphy, 

tliat in order to improve such an organ as the eye 
at all, it must be improved in ten different ways at 
once, and the improbability of any complex organ 
being produced and brought to perfection in any 
such way is an improbability of the same kind and 
degree as that of producing a poem or a mathematical 
demonstration by throwing letters at random on a 
table.“ 

Darwin, with tliat customary candour which regu- 
lated his search for Irutli, (juotes in full tliis cogent 
and, to my way of thinking, just criticism, and Darwin’s 
reply was that the eyes of men, as of animals, did show 
slight degrees of individual variation, and that he 
could conceive the twilight eye of the owl or of the 
lemur as having arisen by a selection and accumulation 
of these minute variations. Mr. Muriihy modestly 
estimated the parts of the eye whicli must undergo a 
simultaneous modification, if sight was to remain 
efficient, as ten in number ; he would have lieen inside 
the mark if he liad said ten thousand. We cannot 
conceive how tiie countless elements which go to the 
constriKtion of an eye cun assume their appropriate 
place, form, and lunclion unless we postulate a 
machinery which regulates the development and growth 
of every one of them. 

The existence of such a machinery was made evident 
by experiments on tadpoles carried out by Dr. Warren 
H. Lewis at Ilallimore from igo^ onwards.^*'® Tlie 
optic eu]), which ultimately forms the retina of the 
eye, grows out from tlie wall of the brain towards the 
embryonic skin or ectoderm. When this cup comes 
into contact with the ectoderm, the overlying. cells 
liegin to proliferate and arrange themselves so as to 
form a transparent or (rystalline lens. Dr, Lewis 
transplanted the outgrowing optic < ups of tadpoles, and 
found, if they were jilaced under the ectoderm of the 
neck or of the belly, that the result was the same ; an 
optic cup cau.sed the overlying cutaneous cells to alter 
their nature and form a lens. Dr. Lewis realised the 
significance of his diseuvery ; in the developing embryo, 
although only of certain species, one group of living 
cells can enslave and control the lieliaviour of anotlicr 
group. He gave us a glimpse of the kind of evolu- 
tionary machinery employed in fashioning a highly 
purposive structure such as the eye. Any one who 
has followed the success with which physicists have un- 
ravelled the structure of the atom in rcce»t years will 
not despair of an equal success attending the efforts of 
embry’ologists to uncover the means by which one 

“ The Variation of Animals anti Plants under Uomesticatlnn, 1868, 

VOl. a, p. 222. 

»* “ Experiments on the Origin and Differentiation of the Optic Vesicle 
ol Amphibia," Aimr. Jovr o/Atuit., 1904, vol. 3, pp. 507. «05 ! i9o7i vol. 7, 

144, 259. See also Spe^nn, Zoohg, Jakrouch, 19x2, vol. 32, p. t. 
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grotip of embryonic cells regulates the growth of a 
neighbouring group. 

Our knowledge of the mai'hinery by which the 
growth of embryonic tissues is controlled and shaped 
is likely to increase rapidly, for in recent years em- 
bryologists liave copied the methods invented lor the 
study of bacteria, and have succeeded in growing the 
live tissues of embryos in artificial media. It has 
been proved time after time that the epithelial cells of 
an embryo, such as the living cells of renal tubules, if 
grown apart from other cells, spread outwards in a more 
or less disorderly manner; but if connective-tissue cells 
are added to the culture, then the epithelial cells form 
orderly ranks, just us they do in the kidney tubules of 
the embryo.^® CarreU* found that the juices of em- 
bryonic tissues contain substances which cause cultures 
of living cells of any kind to proliferate rapidly and to 
continue alive for an endless series of generations. 
Thus it will be seen that the machinery which regulates 
the beliaviour of groujis of cells within the body of the 
embryo is one of the utmost complexity, and yel is of 
a kind which can be handled and studied by biologists. 
Nor can we doubt for a moment that the machinery 
of development and ol growth which wc find at work 
in the embryo is also the machinery of adaptation and 
of evolution. In every phase of the development and 
evolution of the human hand we see this adaptational 
machinery at work. 

Behaviour of Youno Nkrvk Cells. 

There is no need to tell even the uninitiated that 
the brain and nervous system of man comprises many”^ 
thousands of millions of microscopic units or nerve cells. 
Each unit of the l)rain has its appropriate place in a 
tremendously complex system, and has its special duty 
in dealing with the tide of messages which flood that 
system in every hour of conscious and subconscious life. 
When a cliild is born all tlie nerve centres which regulate 
the complex apparatus of breathing start into instant 
li^Jand effective operation. When the mother’s teat is 
placed within its lips the nerve centres which regulate 
this intricate series of actions start to work as if they 
had served an apfirenticcship before they appeared in 
the orderly development of the babe’s nervous system. 
We cannot yet explain satisfactorily tlic means by 
which such really marvellous evolutionary results 
have been reached, suc'h as reflex nerve centres, ready 
for action the moment of birth, but at least we can 
claim to have before us a prospect of giving a rational 
account of how the various groups of nerve units are 
assembled so as to give a functional result. 

Our present knowledge of this matter is largely due 
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to the researches of Dr, An^ Kappers ^ of Amsterdam, 
j and to investigations made by his pupils, Nerve cells 
I may not remain in the sites at which they are developed ; 
in their younger stages they have the power to migrate. 
Dr. Kappers found that a group of embryonic nerve 
cells or ncuroblasts, which are afterwards to control 
definite sets of muscles and therefore to be concerned 
in carrying out certain actions of the body, migrate 
towards the sources of their information. Those 
young executive nerve cells lake up their permanent 
stations at points mo.st suitable for the performance 
of their life’.s work. If we conceive a mob of war- 
seasoned men to deploy automatically and to take up 
effective battle-.stations we have before us a picture 
of what is to be seen taking place among the nerve 
cells in the brain ol the growing human eml^ryo. 
Developing nerve cells send out processes which effect 
unerring contacts with other distant cell-groups of 
the body. Dr. Davidson Black found that certain 
cell -groups on the cortex of the brain proceeded isi 
their development only if the processes of another 
distant group of cells had entered into conta( t with 
them. Wc have here another instance of one embryo- 
logical grouj) of cells determining or controlling the 
development of another group. Enostgh has lieen said 
to show that the machinery vU'cll regulates the 
development and growth of the brain is one ol the 
utmost complexity. We have no reason to suppose 
that it is of a kind which lies beyond the comjmehcnsion 
of the human mind, although it may take centuries of 
neurological inquiry to lay bare its nature. The one 
point we are certain of is that the factors which regulate 
the development, growth, and arrangement ol tlie 
countless units of our nervous system do work in such 
a way as to produce an effective functional re.sult. 


The Evolution of Muscular Adaptations. 

In no sy.stcm of the human body do we find more 
instructive examples of mechanical adaptation than 
in the muscles which carry out the movements of our 
bodies and of our limbs. The nature of the machinery 
involved in the elaboration of muscular adaptations 
may be illustrated by the development of muscles 
which guard the mouth, eye, nose, and ear, and are 
concerned in expression. The bud which gives rise 
to the muscles on one half of the fai'e begins at one 
localised site of the human embryo, a site in the 
embryonic neck, marked by the h)’oid arch. From 
this site the young muscle cells or myoblasts migrate 
outwards, over the neck and scalp, round the ear, eye, 
nose, and mouth ; as they reach their destinations 
they fall into ranks and take up such positions as permit 
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them; when fully differentiated, to perform effectively 
their respective functions. The influences which con- 
trol their movements and regulate their dispositiihs 
we do not know as yet. But whatever the nature of 
these regulating forces may prove to be, we can sec 
that they are exactly of the same kind as those which 
control the differentiation of facial musculature in 
monkeys‘and anthropoids. The degree of differentia- 
tion of the facial musculature of man is but the final 
stage of a continuous series of evolutionary forms to 
be traced in the faces of monkeys and anthropoids. 
The elaboration of the facial musculature runs more 
or less parallel to the elaboration of the brain. 

The manner in which muscular adaptations arise 
may be better exemplified if we take a muscle which 
is concerned in purely mechanical actions, such as the 
latissimus dorsi. This muscle is concerned in pulling 
the upper arm backwards as in rowing. It works in 
the human body from a wide firm base, placed in 
the lower part of the back— one which extends from 
the sixth dorsal spine to the crest of the ilium. As 
points of origin it also utilises the lowest three or four 
ribs, and occasionally also the lower angle of the scapula. 
This muscle, occupying the lower half ol the back, 
makes its ai)])earan('c in the human embryo in the lower 
part of the ne('k, just below the embryonic shoulder- 
blade. r>y the end of the sixth week of development 
the arm)' ol cells which compose the muscle have 
extended or migrated downwards as far as the fourth 
nl), reaching the twelfth rib al)out the seventh week, 
and the ilia<' crest by the time the human embryo is 
two nmnlhs old."” The success with which the develop- 
ing inus('le cells reach their ultimate destinations is one 
ol surprising accuracy; they may take hold of a spine 
or a rib too far up or too low down, hut the total result 
is always one which makes the whole muscle into an 
effective mechanical engine. Such variations may 
make the muscle n little less or a little more useful to 
the individual. Tlie young muscle cells, when they 
have readied their definitive sites, arrange thcm.sclves 
in serried ranks, each rank hitched directly or indirectly 
to the lever through which the collective army of cells 
exerts its strengtli. 

Now, tins muscle has almost tlie same attachments 
in the gorilla and chimpanzee as in man ; there is a 
greater range of individual variation in its points of 
origin; the marksmanship made by the migrating 
myoblasts is less accurate than in man. In the orang 
this muscle obtains no direct origin from the ribs, 
.while in the gibbon five or six ribs are seized. In the 
gibbon, however, there is no direct muscular origin 
from the crest of the ilium. In the old-world monkeys, 
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and also in iheir Ainericaa cousins, the origin of the 
latissimus is restricted to the lower three or four dorsal 
spines ; the origin from the iliac crest is slight or in- 
direct ; while the fibres rising on the side of the thorax 
arc not directly attached to the ribs. Very occasionally 
one sees fibres rising from the lower angle of the 
scapula of monkeys, a variation in attachment Which 
has become very common in man. In these variations 
of attachment we are seeing evolution at work, and 
its machinery lies in the forces which regulate or control 
the migratory movements of the young muscle cells. 

Influence of Nerve-connections. 

It is true that nerve fibres have entered, and formed 
a union with, the muscle mass in the neck before 
migration has set in ; the nerves are carried along 
by the migrating muscle liorde ; differentiation of the 
muscle fibres liegins at the point at which the nerve 
enters the muscle mass. When muscular fibres are 
fully differentiated tliey depend on their union with 
nerve fibres for a continuance of their health and life. 
But the migratory impulse, be that impulse what it 
may, lies not in the nerve union but in the muscle 
elements themselves, for Ross G. Harrison^* found, if 
the limb of a developing tadpole were deprived of its 
nerve supply, the muscles si ill became duly differentiated 
in their usual stations. 

Adaptations may appear first as occasional 
Variations. 

Let us take another example to illustrate the manner 
in which a new muscular feature has been evolved in 
man's body. The muscles of the calf of man’s leg 
have taken on an enormous growth to raise the heel 
in w'alking. The structure of the deeper muscle of 
man's calf, the soleus, has taken on an extremely 
complex and efficient arrangement of fibres ; its 
origin from the posterior aspect of the bones of the 
leg is particularly extensive. In all dog-like or prono- 
grade apes this muscle has a narrow origin from the 
smaller bone of the leg, the fibula, and this is also 
usually the case in the orthogradc apes, or anthropoids. 
In man the origin of the muscle has undergone an 
extension, a large part migrating from the fibula and 
obtaining an extensive attachment to the tibia. But 
this extension to the tibia which is constant in man 
occurs as a frequent variation in all the anthropoids. 
Out of 8 gorillas examined, 3 had a tibi^ origin for 
this muscle; this Was also the case in 2 out of 12 
chimpanzees, i out of 8 orangs, and 2 out of 12 gibbons. 
In the anthropoids there is a tendency for the soleus 
to extend its origin to the tibia ; in man this tendency 
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has luTomi; a fixed habit. Tins is but one instance 
of w'lmt IS often to be observed in the study of human 
evolution, where an occasional variation in apes has 
become the established form in man. 

flow has this tendency to vary in a definite direction 
arisen ? It is a direction which increases the functional 
efficiency of the human le^^^ lias this tendency arisen 
in a])es as a result of the manner in which they climb ? 
Or is it, as Huxley would have us infer, a tendency 
which is inherent in the developing soleus and has come 
into existence under the influeme of some unknown 
factor which rc'gulates the develojirncntal movement 
of muscle cells ? I think tliat Huxley’s interpretation 
is the true one. 

Let us take another example. Under the skin of 
the sole of man's toot lies a muscle known as the 
short flexor ol the toes, in man all its four bellies, 
designed for the outer four toes, have a solid bases of 
origin on the bone* of the* heel ; from such an origin 
the colleclive muscle can play a helpful part in main- 
taining the arch ol man’s fool. Now in the monkey’s 
foot, while the muscle for the second toe arises from 
the heel, the must Ics for the three outer toes retain 
a ])rimitive origin from an adjacent surface provided 
by moving tendons. In the gibbon it is usual for the 
muscle of the third as well as of the second toe to 
have moved its origin tcc the hi*t‘l ; in the great anthro- 
poids, particularly iii the orang, the niuscde ot the 
fourth toe has also left the tendon and migrated to 
the heel ; in man all four have moved. Here we see 
a human character arising as the culmination of a 
tendenc-y which can be observed, to a greater or less 
degree, in the feet of all those animals w'hich are most 
closely related to man, yet more primitive than him 
in structure. 'I’he migration of origin, on the jiart 
of the embryonic muscular cells, is ot a ii.seful or 
purposive kind. We cannot a\oid the conclusion that 
the growth and de\c*lopment of young mii.scle cells 
are controlled b> influences or rnc-ans which work 
towards a functional result. 

Thk Orioin of a Musri.i'; i>kc*ijliar to Man. 

Man possesses a muscle w'hich is peculiar to himself 
— the peroneus tertius and it will help us to under- 
stand liow new structural leatures have lK*en, or arc 
being, evolved if we note the manner m whicdi thi.s 
musc le makes its apj)i*arance during the development 
of the leg and foot ot the human embryo. The 
peroneus tertius raises the outer border of the foot 
and assists m apiilying the .sole of the foot to the 
inequalities ol the ground in walking. If we examine 
a hundred human legs we shall find ninety in w'hich 
the peroneus tertius is a complete and separate muscle, 
but in the remaining ten we shall find some in which 
it IS separated only to a greater or less degree from an 
adjacent and older muscle, the long extensors of the 
toes, and some in whic h it is quite unseparated from 
this muscle, as is the case in the legs and feet of 
anthropoid apes . In the gorilla one notices occasionally 
a tendency for the outer fibres ot the tendon going to 
the fifth or small toe to stray or migrate towards the 
outer Imrder of the foot. When we turn to the develop- 
ing leg to ascertain how this new muscle makes its 
appearance in the human embryo, we find, towards 


the end of the second month of development, that the 
mass or colony of rausede cells which are to extend the 
toilfi, becomes separated from the common extensor 
mass of the leg, and that, in turn, the muscle cells 
which are to form the peroneus tertius separate or are 
cleft from the outer side of the long extensors of the 
toes — from the part concerned in extending the little 
toe and incidentally in turning upwards the outer 
border of the foot. The peroneus tertius represents 
a colony of muscle cells w'hich have broken away from 
the jiarent muscle — the long extensor of the fifth toe. 
The tendon fibres have broken away from those going 
to the toe and migrated backwards along the outer 
border of the foot, thus giving them an aedvantageous 
position for the performance of their function in 
walking. 

We have here all the properties manifested by develop- 
ing muscle masses— a power of cleavage or separation, 
and a power of migration. What causes these outer 
mu.scle cells w'hic h are destined to act on the most 
external of the digits to break from the jiarent mass 
and assume a separate functional identity ? I agree 
with Huxley that there are no grounds for believing 
that the behaviour of ('inbryonii' muscle cells is in 
any way mfluc'nced by experiences gained by adult 
muscle fibres. When vertebrate limbs enme* first into 
existence the muscle c'olorues w'hich deployed to form 
the extensors of the toc-s, groujicd themselves so as to 
get a func'tional result. In the case* of the outer toe 
there w'as a double function, thc*^,tension of the toe 
ami the everting of the foot. ]^||||| human loot the 
muscle c-ells which evert the fodtn^W separated thc*m- 
sclves from those which extend the little toe. ’I’he 
evolutionary mac'hinery lies in the behaviour ol the 
embryonic' muscle c-ells or in\ oblasts. 

Instances of Tarallei. Inheritance. 

Let me cite two other examples which go to show 
that myoblasts possess evolutionary tendencies w'hich 
work tow'ards a jiurposive or functional end. "^rhe 
intcro.sseus mu.srles of the hand and loot of monkeys 
arise, not from the adjacent surfaces ol mc*tacarpal 
and meta1ar.<al bones, as they do in man, but from the 
bases of these bones, in the palm of the hand and sole 
ol the foot. In the human embryo the interosseus 
muscles appear in the same jialmar ])osition as that 
which is retained in monkeys. In the most primitive 
of anthropoid apes- - the gibbon, and also in the highest 
of South American monkey.s— the howler monkeys — 
Ateles - the origin of the interosseus muscles have 
migrated .so as to take a partial hold oi the adjac ent 
surfaces of the metacarpal and metatarsal bones. In 
the great anthropoid apes — the gorilla, chimpanzee, 
orang — and in man, these muscles hav e sunk in between 
and seized the adjacent surfaces ol the metacarpal 
bones of the hand and metatarsal bones of the foot. 
This migratory tendency has seized upon, or become 
manifested in, the muscles of the hand as well as in 
those of the foot, although these members arc subject 
to different functional influences. We can account 
for such evolutionary manifestations only by supposing 
that in a remote comrpon ancestor of aU the members 
of the higher primatM there was a latent tendency 
in the myolflasts of the interqsseus muscles to deploy 
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and group themselves in a new way, one which gave a 
better functional result. 

Another striking fact is that the muscles which have 
become reduced or vestigial in man have also become 
reduced and vestigial, although usually to a less 
extent, in the anthropoid apes. All of these muscles, 
plantiiris, palmaris longus, psoas parvus, latissimo- 
condyloideiis, omo-cervicalis, etc., are laid down m a 
normal way during the development ol the embr\o; 
after being laid down retrogression sets in. We have 
here again to deal with functional tendciuies. The 
machincr)' of reduction is resident in the proc esses 
which govern the development of structural systems 
in the embryo. As W. Roux supposed, there may be 
a struggle for survival between the system of cells 
which make up the body of an embryo. 

Thio Adaptationai- Propekties of Rone (’ells. 

By the fourth month of hetal life young ner\e cells 
and young muscle cells have taken up their definitive 
position and arrangement. On the otlier hand, white 
blood corpusdes retain all through the life of the 
individual the migratory power whii'h is lost liy must 
other cells ol the body earl) in fa-tal life, 'i'he cells 
which line blood and lym])h vessels and those which 
line the peritoneal and pleural cavities^® retain all 
through life a power to prolilerate and produte new 
tissues uhich are of a purposue kind. Such cells 
retain the chief i haracteristic of embryon ( cells the 
])ower to arrange* themselves as part of a functional 
ccmiplex. Hone cells also retain jMiwers ol j)ur|)osive 
action. Nothing is better known than that, il a bone 
of a rickety child bends under the weight ol the bod), 
the bone cells lying in its concavity will proliferate 
and build a buttress to stiengthen the shaft. It is 
not necessary (or us to spee'ulatc here as to the exact 
stimuli which cause bone I'clls to behave in this manner ; 
It IS enough lor our present juirpose to note that they 
H'act to lulfil an end necessary for the occasion.-^ 

)ohn Hunter discovered the remarkable power 
w'hich bone cells po.ssess to remodel bones during 
growth. While bone cells are building at one i)art 
ol a bone, they are, at another part of the same bone, 
busily (‘ngaged in taking down their yireviuus handiwork. 
The co-ordinated manoeuvres of the armies of bone 
cells concerned in the growth of the jaws and eruption 
of the teeth are extraordinary. When teeth are 
erupting and also long after they are ('ut, their bony 
.sockets are being .constantly altered and remodelled 
by the hundreds of thousands of osteoblasts embedded 
in the bone surrounding the dental roots. While 
new bone is being laid down on the outer side of the 
jaw under the gum, the {'orresponding bone on the 
inner side of the gum is being absorbed. But in the 
tooth socket itself the opposite is happening; new 
bone is being laid down on the inner side of the tooth 
socket, while it is being removed from the wall forming 
the outer side of the socket. New bone is being laid 
down under the roots so that the socket as a whole is 
being raised and moved in an outward direction. 

« An account ol the actions and reartiotw of vascular tissues will 
fontid in lliti wntings of W, Roux from 1878 onwards, l^haye dealt with 
the adnptative reactions of peritoneal cells in Human Embryology and 
Morphology, 1921, 4th edition. 1 
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The crowd of osteoblasts involved in this operation 
are clearly co-ordinated in their action ; they move 
on towards a functional result. Although we do not 
know the exact means by which their action is co- 
ordinated we have, in the (yualities and tendencies, 
possessed by hone cells, part of the machinery of 
evtdution. (artilagc cells, during embryonic life, 
must be eo-ordinated in their growth and arrangement. 
In the foetal hand we find they have fashioned the 
joints to meet the needs ol the muscles which act on 
them, thus permitting harmonious movements of the 
wrist and digits. The development and behaviour 
of embryonic cartilage cells constitute part of the 
machinery of human evolution. 

Co-ordination in the Growth of Bone, 
Muscle, and Nerve Cells. 

I have dealt with tlie behaviour of young cells of 
hone, muscle, and nerve centres in the developing 
emhrv'o in order that we may apjireciate ihe com- 
plexity of the proce.ss involved in producing a new 
structural adaptation of the human body. When w'c 
sit up or walk, our vertebra* are balanced one upon 
another by means of a complex senes of muscles acting 
upon an eipially comyilcx senes of levers, the whole 
controlled by intriiate groups of nerve cells situated 
in the spinal cord and lirain. The anatomical evid- 
ence'**^ leaves us in no doubt that the spinal mechanism 
of man has been evolved from one very similar to that 
now seen in the anthropoid apes. Indeed in tlie 
young ehimyianzee and gorilla many of man’s spinal 
ada])tations are already present. In the evolution of 
a human from an anthroj)oid sjnne we hav e to conceive, 

(1) that the multitudes ol bone cells involved in the 
building of verlehral processes of the embryo were so 
infliieneed in their ojuTations that the levers they 
built were altered in strength, inclination, and fonu ; 

(2) the countless myrfdds of myoblasts involved in 
the formation of the s])inal musiiilature were so 
influenced that they took up new iiositions and effected 
new comliinations ; (3) tlie cartilage cells, whieh mould 
the contours of the intervertebral joints, were moved 
to alter the .sliapes of tlie articular surfaces so as to 
provide the needed ( ontours ; (4) the nerve eells of 
the spinal cord and brain, presiding over the reflex 
and voluntary movements of the spinal muscles, had 
to undergo increase in numbers, rearrangements in 
grouping, and readjustment of l ontucts. We have to 
postulate that in the liurnan embryo there exists a 
machinery which co-ordinates the development and 
growth of all the diverse* hordes of emliryonic cells 
concerned in the lormalion of man’.s spinal mechani.sm 
and cau.se.s them to move in a direction which, at all 
stages of evolution, yields a harmonious functional 
result. 

Theory of Hormones. 

There is only one Llieory whicli afford.s a rational 
explanation of how such ('omplex adaptat?ons can be 
lirought about — the* theory of Hormones po.stulated 
by Starling in 1905.^2 Although Prof. Starling devoted 
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the greater part of his Croonian lectures to demonstrate 
the part played by chemical substances or hormones in 
co-ordinating the functions of the body he clearly realised 
that hormone control formed the basal machinery of 
all evolutionary processes in the animal kingdom. 

" In the lowest organisms, such as the bacteria 
and protozoa, the only adaptations into which we can 
gain any clear insight are those to the environment 
of the organism, aiul in these cases the mechanism 
is almost entirely a chemical one. . . . In the 
lowest metazoa, such as the sponges, there is still no 
trace of any nervous system. 'Ihc co-ordination 
between the ditlerent cells of the colony is still 
determined by purely clienncal means. ... If, as 
I am inclined to believe, all the organs of the body 
are regulated in their growth anti activity by chemical 
mechanisms, similar to those I have described, an 
extended knowledge of hormones gives complete 
control of the body.” 

We arc justified, on all grounds, in looking upon 
the human embryo, in the earlier stages of its develop- 
ing, as a colony ol protoplasmic units or cells, organised 
under a system of government controlled by hormones. 
Each member of the colony, we must suppose, has the 
power of circularising, by means of ihc hormone 
postal system, some or all of the other members of the 
colony in such a way as to notify its needs and compel 
their co-operation. Witli each step in the differentiation 
of the embryonic tissues there must he a further 
elaboration m the hormone system of intercommunica- 
tion and government , until the Icetal stages are reached, 
when tlie growth-regulating substances liecome installed 
in special controlling centres represented by the glands 
of internal sei'ietion— the pituitary, adrenal, thyroid, 
etc. We know that juices ex{)ressed from embryonic 
tissue contain substances which stimulate the prolifera- 
tion and growth of living tissues; we -know from 
observaitions already cited that one group of embryonic 
cells can control the manner in which another group 
develops, but we have to admit, also, that our know- 
ledge of the action of hormones in fashioning the growth 
of organs is still m its infancy. The vesta presented by 
this unexplored field of knowledge is infinite in extent 
and complexity, and will jirovidc embryologists with 
many I'entiirics of labour. Their labour will reveal in 
full the true nature of the machinery whii'h underlies 
the production of structural adaptations which occur 
in every part of the animal liody in every stage of its 
evolution. 

TiIK SlUNlFlCANCK OF AcROMICGAI.Y. 

A long and close study of the bodies of men and 
women who lui\e been the subjects of that strange 
disorder of growth known as acromegaly, has convinced 
me that the system of honnones, which controls and 
co-ordinates the growtli ol various organs and parts 
of the body is organised, like the nervous system, on 
a reflex basis. There are reflexes of growth just as 
there are reflex actions of muscles ; Iwtli kinds of 
reflexes serve definite purposes in the economy of the 
body. The glands ot internal secretion provide sub- 
stances which control the action of organs and of 
parts of the body ; they also ‘ priKluce substances 
which co-ordinate the growth of the organs or parts 
concerned in these actions. In the subjects of acro- 
nvegftly the pituit^iry gland is ^arged and its structure 


more or less oiwiganiseo , ptw w w* 

respond to f\&r 6 toil, such as the hands, feet, and jaws, 

' become greatly and irregularly overgrown. All the 
systems of the body™ muscular, bony, respiratoiy, 
circulatory, alimentary, and renal systems — are in- 
volved ; all show an abnormal degree and kind of over- 
growth. 

We find a clue to most of the grow'th disorders of 
the human body, such as acromegaly, in a knowledge 
of the mechani.sm of normal growth. Growth dis- 
ordere — dwarfism and giantism — are but derangements 
of the various parts of the normal machinery of growth. 
Sir James Mackenzie regards the symjitoms of illness, 
manifested by suffering men and women, as de- 
rangements of the normal reflex functions of their 
bodies. In a like manner we may consider disorders 
of growth, such as acromegaly, as a derangement of 
a normal mechanism — that which co-ordinates the 
response made by tlic various parts of the body to 
exerci.se and training. When a man passes into train- 
ing, whether it lie to use his hands as a labourer, his 
liiceps as a blacksmith, his legs as a runner, or his 
arms as a rower— the responsive growth is not confined 
to the muscles of his hand, arm, or leg. All the hones 
«if the body respond to a greater or less degree, so do 
the heart and lungs, so do all the systems of his body ; 
he has to eat and digest more. We cannot imagine 
such a co-ordinated functional result being brought 
about, one wliich affects every sy.stem of the body, 
unless we postulate a controlling system of hormones. 
Nor cun there be a doubt that acTomcgaly, in all its 
stages and degrees, represents a diseased manifestation 
ol this ada]>tational system. 

To fit all the bits of this puzzle into a connected 
whole we have to suppose that muscli^sA, sustained 
action do emit certain substances wbierS^ss into the 
circulation and thus reach the pituitary gland. We 
have to suppose that in the pituitary these substances 
elicit responses leading to the emission of other siib- 
stanees which pass into the circulation and thus reach 
and influence organs which are correlated in action 
with the muscles directly involved. We have here all 
the elements of a reflex system — the pituitary serving 
as a chief centre or hormone-bram. Tn acromegaly 
the disordered condition of the pituitary leads to a 
flooding of the body with adaptative hormones after 
the most trivial of mu.seular actions, and hence its un- 
regulated growth. 

Barwki.l’s Disorder. 

Tn the Museum of Charing Cross Hospital, Huxley’s 
old school, there is the skull of a boy which shows a 
very instructive disorder of growth. It is not a uniqut 
specimen ; many cases of an exactly similar kind are 
known. The boy came into the hospital for treatment 
of a tumour-like swelling of the face, for which Mr. 
Harwell tied the right carotid artery. The boy died, 
and it was found that, on the right side of his skull, 
all those structures which are concerned in mastication, 
and only the structures concerned in this function, were 
greatly and uniformly hypertrophied. The condition 
was clearly produced Jong before birth, for all the teeth, 
including thos^ of the milk dentition, wete nearly twice 
the norw arac tl^ iaduth. So 



t$ ** Jt^MtuVep August 1923 


support the V #0 were the Muscles oi roasticatiqn, 

the temporo-maftdibular jomt--in short, all dental, 
bony, muscular, vascular, and nervous structures con- 
cerned in mastication. We cannot conceive how such 
disorders of growth could be so sharply limited to a 
single functional system unless we agree that the 
machinery which regulates growth and development 
is organised not on an anatomical, but on a functional 
basis. 

UsJC-INHERITANCE. 

In the foregoing paragraphs an attempt has been 
made to picture the means by which the development 
and growth of the various cell groups, which make up 
the body of the embryo, are co-ordinated and controlled. 
Such evidence as we have justifies us in the belief that 
there is an automatic system of control worked by 
means of hormones, and that this machinery, in all its 
variations, tends to produce a functional or adapta- 
tional result. The very important rjuestion remains 
to be considered : can this machinery, which controL 
the differentiation ot the tissues of an embryo, he 
influenced from without? Or docs it, as Bateson 
believes, work on towards its destined result, m spite 
of all surrounding conditions and influences ? Tlie 
genital glands and their contents, of both man and 
woman, are exposed to all the substances, he they 
nutritive or lionnonic in nature, which flood their 
circulatory systems. In 1906 J. J. (unningham“® 
applied tlie theory of hormones to the problems of 
heredity. He conceived it possible that the genital 
cells could be influenced, and so altered in their con- 
stitution, by hormones thrown off liy all the organs 
and parts of the parent body. There is no inherent 
ph).^ical obstacle to prevent one from entertaining 
sucli a belief. Such a conception implies the possi- 
bility of hormones — function-regulating .substances — 
of a parent coming into contai't with and influencing 
the I'ontrolling action of the embryonic hormone- 
system. If it were possible, as is assumed in every 
form of T.amari'kian belief, lor parent products to come 
in contact with, and thus alter, the machinery which 
controls the growth of the embryo, it would be a con- 
seqiuncc of the utmost import for mankind. By a 
full use of our lirains, of our teeth, or of our hands, we 
might hope to influence the development and growth 
of the corresponding parts in our children. 

Evidence op the Teeth. 

I have selected the teeth to test the question as to 
the part played by use in the evolution of structural 
adaptations. There can he no doubt that the manner 
Iq which the crowns of man’s sixteen upper teeth fit 
against corresponding surfaces of the lower sixteen, 
give us as fine a structural adaptation as we may hope 
to cite. There is the additional advantage that, as 
the teeth are the most persistent of fossil remains, we 
know more of this system in the forerunners of man 
and of living anthropoid apes than of any other parts 
pf their anatomy. Further, in highly civilised races 
teeth are not only moreTiable to decay and to irregu- 
larities of eruption than in primitive races, but there 
is also, in civilised peoples^ a marked tendency to a 
Ruction m,«ize-^d of the^ental series. We 


see, too, in the evolution of the dentitions of thss higher 
primates, when the ^ttem of the enamel changes in 
one tooth, it changes in all of them ; if one tooth alters, 
the opposing teeth have to alter in conformity ; we 
see that if the dentition strengthens, all the menabers 
of the series participate ; when reduction sets in, all 
the teeth suffer a reduction in a definite order, ^ut “ 
these changes cannot he due to u.se, for the crowns of 
the teeth are laid down, and the op|X)sing chewing 
surfaces fully formed, while the dental germs lie buried 
in the gums and long before the crowns come into use. 
When they do come into use, the teeth formed in the 
upper jaw possess the exact surfaces needed to oppose 
those of the lower jaw. After usage, especially in apes 
and primitive man, the opposijig surlaees become 
worn off ; if use had any effect here it w'ould 1^ to 
produce teeth with eroded crowns. 

It is clear that fum tional adaptation, so far as 
concerns the production ol teeth, is a property resident 
in the embryonic tissues ; the effects of usage in the 
parent can ha\'c no influence on the machinery which 
shapes the dental crowns in the mouth of the foetus 
and infant. If this i.s true of one system of the human 
body, it is prohalily true of all other adaptational 
systems — siu'h as the brain, hand, and foot. Nature 
would have been foolhardy to entrust the future of 
any rare whatsocviT to the voluntary efforts or natural 
inclinations of the parents. As lar as possible shc 
seems to have safeguarded the progeny by isolating 
the gonads from the functional influences of the 
parental body. 

The (Jerm-plasm can be permanently injured. 

Yet there is one line of evidence which shows that 
the spermatozoa of the male and the o\'a of the female 
can he acted on or injured from without. Darwin 
has related the case of a cow in which one eye was 
injured when she was in ('alf. The calf was horn with 
the corresponding eye small and blind. In more 
recent years Marey lias recorded an identical result 
in a mare ; one eye was injured when she was pregnant, 
and the foal was horn with the corresponding eye 
small and blind. Hitherto we have liccn iifClined to 
regard such ('ase.s as mere coincidences, hut the well- 
known experiments of Guyer and Smith 2* provide a 
rational explanation. They injected into the veins 
of doc rabbits, about the end of the second week of 
pregnancy, doses of a substance which has a selective 
and toxic action on the lens of the eye. Many of the 
young were born with defects of the eyes — cataract of 
the lens being particularly frequent. When these 
young rabbits grew up and bred, many of their young 
showed the same defects. The dex’elopmental dis- 
order could be transmitted in the spermatozoa as welP 
as in the ova. These experiments show that the 
germ-plasm can he reached from without, and by 
means of a toxic substance can he permaneifdy injured, 
so that progeny issuing from it will show ever afterwards 
a characteristic and localised defect. Prof. Ch. R. 

** Variations in Plants and Animak under Domestication, 1868, vol. a, 

P- 34. 

** La D6tarminisioa ot t’adaptatlon motpbologique, R. Aiilhutiy, 

„ ' M, F. ‘Guyet aitd B. aoiilfa, /owm, Ejeperim, Zooh^, r^ar, vol. 51, 
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Stockard induced permanent changes in the germ- I of a minor kind are affecting certain parts of tli 


plasm of guinea-pigs by exposing one generation of 
animals to extreme and continuous doses of alcohol. 
Dr. J. G. Adami ( itcs several instances of a similar 
nature, and lias summed up the evidence relating to 
“ the inheritance of aKiuired conditions in the higher 
mammals.” Many of tlie ca.ses recorded to jmivc 
acquired mh(*ritanie relate to changes which have 
been jiroduced in the skin, ]mrti('ularly in its pigment- 
('arrying I'clls. On the evidence which has ai rumulated 
there is good reason for believing that light can act 
upon epidermal and other elements of the skin in such 
a Way as to effect cbang<*s in tertam factors or elements 
of the germ-plasm. Tlie observations and experiments 
made l)y J. T. ('unningbam on the <-olouring of flat 
fish, and the more reient observations which Dr. 
Kammcrer has nnide on salamanders exposed to 
light, and to dark backgrounds, can be interpreted 
only if we admit that reactions m the skin can affect 
the reproductive cells lying within the genital glands 
of the animals subjected to experiment. Notwith- 
standing this admission I do not think, as 1 shall 
mention later, that the loss of pigment in fair I'airopeans 
is due to any direct action of light on the .skin. It 
is one thing to injure or influence the germ-plasm in 
such a way us to alter thi' machinery which controls 
the development of the embryo ; it is cjuite another 
thing to altcT that mac liinery in such u w'ay as to make 
it produce a nc*w mc'c hamcal ada[)tation. We know 
of no means by wdiich the machinery of mecdianical 
adaptation can be altered from without. 

Are Till-: Modern Conditions of Lii-e altering 
THE Germ-plasm of the Human .Stock. 

The admission that the genital cells can be injured 
or altered by substances circulating in the body of 
the parent is of the utmost c onsecjuence tor mankind. 
The conditions of modern civilisation are making iis 
the subjects of a colossal exiieriment. Six thousand 
years ago, our am eslors, scraping a subsistence from 
moor and shore, [lassc-d thc-ir days amidst the same 
conditions as surrounded the earliest types of evolving 
man. Man’s body was ada])ted for rough fare and 
unregulated exposure. Modern civilisation has revo- 
lutionised the conditions ol life in every detail. We 
use our brains, our skins, our muscles, our lungs, our 
teeth, stomach, and bowels, our hands and feet, for 
purposes which are new to them. Our tissues are 
kept soaked with juices c'ontaining substances which 
are still strange to them. Our crowded communities 
favour the prevalence and spread of all forms of 
infectious disorders in young and old. We are dhs- 
covering that a rough and raw dietary contains certain 
elements which are essential for health. It waiuld be 
strange if the evolutionary machinery of the human 
body kept on working in the same w'ay as when the 
conditions of life w’erc, if not simpler, yet much more 
primitive.* A prolonged and minute comparison of 
human remains found in ancient and modern graves 
in England has c'onvinced me that structural changes 

*’ “ An K\p«’nni('ntal Stiuly of R.ni.il IVi'ciicration in AnimaK treated 
with Alrnhol,” Archiv Int Med , 1913, 10, p. 369 ; Pror. Soc. Expenm. 

Blot ami Mod., N.Y., 1911 u, p. 71 ; 1913-14, p. 136. 

Medical Coiitrihiitions to the Study of Evolution, 1918, ch, v. 

*• Honnonee and Heredity, 1921. 

. •• Nature, 1933, vol. iti, p. 637. 


skeleton in at least one-third of modem instance: 
The narrow bony opening to the nose, with its jib-lik 
nasal spine, its raised and sharp sill, so often seen i 
modern English skulls, are conditions never pre.scr 
in Englishmen of the pre-Roman periods, ('ontracte 
palates, crowded and defective teeth, deformed jaw; 
sunken eheek-liones do not become common in Englis 
graves until w-e reach the eigliteentb century. Th 
appearance of these structural clianges in Knglishme: 
cannot be attributed to the introduction of any nci 
racial element from abroad. No doubt these facin 
ehanges are due in ]mrt to the soft nature of our foot 
and the disu.se of our muscles of mastication. 

Lack of use alone w'lll not, however, exjilain th 
form taken by these structural alterations ; they ar 
injurious rather than hcljifiil ; they ( annot be classifiei 
among the contrived adaptations. We have reasoi 
to suspect that defects of eyesight grow more I'ommon 
There are grounds for believing thiit the great bowel 
including the caecum and appendix, becomes mor 
liable to dcsorder and to disease with each succi-edirr 
generation. Twenty years ago Mctchnikoff ex^iresse* 
tlie belief that the gri-at bowel of man had lu-iome ; 
usekvss structure, find that he would be better ol 
without it. The result of recenl surgKSftl e.xperienc 
has been to eonvinee medical men that the man will 
a normal great bowel is an infiniLcly fitter and happie 
))er.son than the man without one. 'bhe only (jiiestioi 
that remains to be settled is whether it is better to b 
with or Without a colon which has become mcurabl; 
di.sea.sed. 

There is thus a certain amount of evidence to sup])ur 
the belief that certain parts of the body are less robust 
some of them actually undergoing a stnictural diangc 
in a considerable proportion ol ])e<)|i]e living unde 
modern conditions of life. Then' is also no doiib 
that the.se changes and susci'ptibilities occur miicJ 
more frequently in some families than m others. T< 
what extent tliese new features have become hereditur 
and therefore due to an injury of the germ-plasm, w 
cannot yet .say. Ihit in the light of experiments lik 
those of Guyer and Smith, and of Stockard, medu a 
men liave grounds for susjiectmg that the sourev fron 
which new generations of our race issue may not b 
invulnerable, that our germ-plasm may become taintei 
under the conditions to which our bodies are no\ 
subjected. 

The Law of Recapitulation is only partially 

TRUE. 

Tn the foregoing paragraphs 1 have turned asid 
from my main thesis — the nature of the evolutionar 
machinery which has given man his gifts of brain am 
body. The nature of this machinery will never b 
understood by those who still harbour the lielic 
that the human embryo, in its developmental stages 
recapitulates the evolutionar}' history of the humai 
body. I do not think any one familiar with the stage 
passed through by the dev'eloping human erabryi 
would now agree with Huxley when he wrote : 

•* Th« Nattue of Man, trandated by Dr. P. Chaltners Mitchell, 1904 
8W also Kdth, “ Ibc Functional Nature of the Cwcum and Appendix, 
Uni. Mtd. I9t3> p. >S99- 

•» CoUeefed B»says, vol a, p. 5- - 
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, ^ M A jittUiii!^ ^devdbpkiM^ ni^ k MiWi 
nevtf ^[Wbsixig^tfak>ugb^ form .f;. 

of the mwc^ vrorm, then traivels for a i^ace betide ' 
the fish* then JoumeyB along with the bird and ttw 
rratile for his fellow-travellers; and only at last, 
aJror a brief companionship with the l^hest of the 
'foor-footed and four-handed world, rises into the 
d^ty of pure manhood." 

It is true that we cannot explain the infinity of stages 
, passed ^ough by a human emb^o, from the fertilised 
ovum, representing the lowest unicellular stage of living 
things, to the fully formed child, unless we believe that 
man, like all animals, has been evolved from the 
simplest of beginnings. But every one of these tran- 
sitional stages represents a new form of being, never 
one of which has been seen at any stage of the world’s 
history leading an independent adult existence. Every 
organ and part of the human body passes through 
an extensive series of developmental changes which 
receive a full and adequate explanation from the theory 
of evolution, but not one of these changes, from the 
first to the last, copies a form seen in any adult animal ; 
at every point of development old or recapitulatory 
phases are masked by the unceasing introduction of 
new and individual features. The student of the 
human embryo and foetus is impressed not by its 
recapitulatory behaviour but by the manner in which 
new features are being intercalated. Such facts favour 
Huxley’s view that the machinery of evolution works 
in the body of the embryo uninfluenced by adult 
experience. 

The Use made by Nature of the Capitalistic 
System. 

Scientific men do not need to be told that capital 
is needed for the development and improvement of an 
invention ; capital is as necessary for the progress of 
a civilisation as for the extension of a business under- 
taking. Nature discovered very early in the history 
of the world that capital is needed for evolutionary 
progress. A breakfast egg represents the capital set 
aside for the development of a fowl, and during the 
incubation period the stock of yolk makes possible 
any iorm of experiments which the embryonic cells 
may tend to make. In the higher mammals the 
capitalistic system has become fluid and elastic- 
represented by the mother’s blood and milk. The 
placenta and all accesso^ structures needed for the 
lodgment of the young in the mother’s womb were 
invented and elaborated by embryonic cells during 
the incubating stages in the development of lower 
vertebrates. The simple yolk capitalistic system, 
evolved and elaborated by the embryonic cells of 
lower vertebrates, became, in the higher vertebrates, 
transformed into the elaborate organisation which 
gives rise to the placenta, thus securing for the young 
tnonths of free lodging. When we inquire into the 
nature of the process which gives rise to the placenta 
we find that it concerns certain embryonic cells which, 
4n the lower vertebrates, proceed to form part of the 
belly-wall, part of the bowel, and part of the bladder. 
These same groups of cells in higher mammals have 
.taken bn thems^ves an entiif<^y new purpe^e. Instead 
of proceedia^ to 


biawiea .teVelop ^tiha’emhjyo. Hore we jitt that 
oelh and fhe 'mamnety wh^: n^gulates 
their evolutions have inherent in them a pow^ of 
work% out the most intricate inventiocis and of 
effecti^ structural aviations of the most service- 
able kind, ■ ' 

The Genesis of Man’s special SiRtTCTUtAi ' 
Features, 

We need not be surprised, seeing how plastic and 
resourceful the embryonic tissues are, to find 'm(»t-4 
but not all— of man’s characteristic features appear 
in a modified form as transitional phases in the feetti 
stages of man’s nearest allies — ^the anthropoid Apes, 
Man’s outstanding structural peculiarities have been 
produced during the embryomc and foetal stages of 
his evolutionary history ; the corresponding and some*- 
what similar characters which appear in foetal anthro- 
poids become masked in these animals by the super- 
addition of coarser animal features which develop as 
their intra-utcrine life closes, and particularly as their 
adolescent and adult stages are passed. At birth the 
brain of the baby gorilla is almost as big as that of 
the human baby; but whereas the period of rapid 
growth continues in the human brain throughout 
infancy, the brain of the gorilla proceeds after birth 
at a slow pace. The human brain retains the rapid 
rate of foetal growth for two years after birth. My 
friend Prof. L. Bolk ” of Amsterdam, who has done 
so much to prove that man’s distinctive characters 
represent a heritage accumulated in the foetal phase of 
his development, has shown that the downward bend 
of the front part of the base of the skull, and the conse- 
quent backward position of the face, occur at an early 
point of development in all mammals. The cranial 
bend becomes undone and the face thrust forwards as 
development proceeds in all mammals, save in man, 
in whom these foetal features are retained until, and 
throughout, adult life. The nearest approach to the 
adult human form occurs in the foetal stages of anthro- 
poid apes. The foetal cranial bend is not a primitive 
or ancient character; it was worked out in foetal 
life ; never, until tlie evolution of man took place, 
did this feature survive to reach an adult stage. 

Let us take another feature— man’s hairless skin, 
and in the case of the white races its comparative 
lack of pigment.®* In the chimpanzee foetus, at the 
seventh month of development, the hair is distributed 
on the body exactly as in a baby at birth ; there is 
the same long and fine hair on the scalp ; the same 
smooth skin covered with a short, almost invisible 
down. The skin, too, which afterwards becomes deeply 
pigmented and black in the adult chimpanzee, at Uus 
stage is gray, tinged with a trace of brown. M a stiU 
younger stage the skin is almost free from pigment. 
The young of many of the higher primates are bom 
with fair Wr— often tinged with red. Faitiiiair is a 
foetal character of primates which has become 
nent in Northern Europeans and is founS distributed ' 

•• •* The Problem of Orthomathlsm,'* Proe. AUd. um W 4 tm$eh, 

it AmsUrdam, 1932, vol. 33 , Nos. 8 ; " On the Signifleonoe of Supra* 
orbital Ridges in the Primates," idid., 1933, vot. 35, Not. x. ;3 : " On the 
Character of Moipbologcal Modifications in consequence of Aseetions of 
the Endocrine Organs," idid., 1931, vol. 33, No. 9. 

** See toy Herter LKtuies, ** The Bvolutioo of Human Races la the 
oi the Honneme Theoty," Jolm HojMiu BwOtf**, 1933, vol 33, 

^ xjs. Mfii hfra im. C. & Stockanl's "Human Typ^ aao Chmwtb 
Amti gx, p. a 6 t. 
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V'V Such mmples could be multiplied to a irearisor&e 
aittentt' I do not wish to minimise the number and 
= ' importahce of transient simian features which appear 
in the bod^ of the human foetus and infant ; they are 
well known and of great significance. But I do desire 
to give a true interpretation to such human features 
as arc represented by man’s small face and jaws; his 
forehead, tending to be devoid of supra-orbital ridges ; 
his large head poised on a long and relatively slender 
neck : they are features first produced in the foetal 
stages of higher primates and now retained by man in 
his adult state. The tendency to preserve such foetal 
characters is seen in certain genera of South American 
monkeys. Bui all the fossil progenitors of ape and 
man we have yet discovered have a face, jaws, skull, 
and neck of the more primitive and bestial type. 

The Bearing of Fcf.tal Inheritance on 
Huxley’s Conception. 

I return to Huxley’s disbelief in “ use-inheritance ” 
and to his conviction that animals — including man — 
tend to evolve “ along their predetermined line of 
modification.” It is clear tliat the mammalian 
placenta, particularly that kind of placcntation which 
occurs in the woml) of man and of anthropoids— 
identical systems— cannot in any way be accounted 
for by ” use-inlicritance.” They have been worked 
out by properties inherent in embryonic tissues. The 
fact that the most characteristic features of the human 
body appear first in embryonic or fcelal life, and that 
human-like characters appear transiently in foetal 
stages of anthropoid ape.s, the further fact that many 
constant structural modifications of man’s body are 
seen as occasional variations of the ape’s body, all 
bear out Huxley’s dictum that evolution tends to 
evolve along predetermined lines of modification. 
The machinery of evolution works out its untrammelled 
ends in the embryo and the foetus, except in so far as 
that machinery can be injured or deflected by what 
may be termed poisons of the germ-plasm. It is clear, 
too, that if we are to cast man’s horoscope we can 
read the omens only in the tendencies manifested in 
his embryonic and foetal stages. We can alter man’s 
future only in that limited way discovered by Darwin — 
by applying his principle of selection. 

A Simile. 

To make my meaning clear, let me borrow a simile 
from human affairs. Some thirty years ago, in the 
Incipient stages which led to the modern development 
of the great motor-car industry, small workshops 
sprang up in abiost every town and supplied a car 
of local design for local needs. The stmggle for 
survival set in, and successful types, ousting local 
type^j led to the formation of great firms which catered 
for the needs of continents. The workmen engaged 
and the types of car made became specialised and 
standardised. These great firms, we know, keep an 
eye on the market— benefit by experience— and modify 
their types to suit demand. Invention succeeds 
i^enti<m in tbeir workshop®.. But in the factory 





(itlmt truth 


and.'in nd ^ j 

_ inidfy d»dj 1 

ce^B^ of tb® embryo— ^ployed in tun 
new human machines, are specialised into v© 
hereditary castes— each caste turning out its woA 
a certain way — ^a way which ensures a ftmedonu 
result. I am presuming, too, that the workmen' 
represented by the embryonic cells are co-ordb^ed 
in their toil by an elaborate system of intercomni#aniC»- 
tion — already described— the system of honnpnw. 
All hands in the human factory are co-ordinated— 
not by orders from managers or foremen, but by a 
self-regulating system of hormone-control which works 
out functional ends automatically. Variations— useful 
adaptations — are produced by a bias which is inherent 
in the machinery of control. The mere fact tfeat I 
have to resort to so crude a simile si 
we still are of the machinery of aniJ 

Hi 

Conclusion:' 

John Hunter gave utterance to an imporl 
when he said man’s bony and vascular tissues*Tetained 
the .same automatic purposive l)ehaviour as is mam- 
fested by the lowest forms of organised life, such as 
the hydra. In the formative period of the human 
embryo, and on the phase when adaptationa] con- 
trivances are being worked out in its heart, brain, 
muscles, and skeleton, the embryonic cells retain many 
of the purposive, almost conscious, attributes possessed 
by primitive unicellular organisms. No doubt the 
behaviour of embryonic cells, as of the simplest 
protozoa, will pro\‘e to be reflex in nature- mere 
protoplasmic reactions to appropriate stimuli. In 
bringing about the collective reactions of embryonic 
tissues, which mould them to form structural adapta- 
tions, we may presume that hormones play a leading 
role. The hormone system,’ to give the results it does, 
must be framed upon a teleological basis. 

If we would rightly understand the evolution of 
the machinery of adaptation, or, what is the same thing, 
the machinery of government, in the developing body 
of an animal, we shall do well, as Herbert Spencer 
suggested, to study the evolution of a people rising 
from savagedom to civilisation. In the earlier stages 
of the evolution of human society we see that the 
machinery of government is represented by the auto- 
matic working of a herd-instinct — an instinct tending 
in all its operations towards the preservation of the 
community. The instinct is biassed in the direction of 
producing functional or effective results. We have 
to study what, in our present ignorance, we mu^-call 
the ” herd-instincts ” of the vast community^j^oto- 
plasmic units embraced by the body of a h^an ^bryo, 
if we would understand how the structural contrivances 
of the human body have been evolved. 1, for one, 
believe with Huxley that the government which rules 
within the body of the embryo proceeds along its way 
altogether uninfluenced by occurrences or experiences 
which affect the body or brain of the parent. Irf 
short, man has come by his great gifts— his brain, his 
upright posture, his strange foot and his nimble hand — 
not by any effort of his own, but, like a favoured child 
pt the present day, i»s hSir to a fortune for 
which-be has nev^sc H ' 

: Jf, . ‘ -:>■ ■V'bJ . ' ^ H"" 
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W ife' bicve now lofiftluiy yows 1 

Great Britain for the protection of wiM^bii^y 
in addition to the much older laws relatinj^ only to 
game. The desirability for such protection haa 
received increasing recognition on humanitarian' and 
aesthetic grounds, and it is also to be hoped that tlwre 
is a growing realisation of the importance of the subject 
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from an economic point of view. The different Acts 
which have successively been placed on the Statute 
Book have had varying merit as judged by the wisdom 
of their intentions, but where they have all so lament- 
ably failed is in their ineffectiveness. This grave fault 
has been remedied in the wise measure which Viscount 
Grey of Fallodon has introduced into the House of 
Lords, and, although his Bill has many other good 
points, it is probably on that ground that we should 
chiefly welcome it. The Bill was read a third time on 
July 30, and a copy of it, as amended in committee, is 
before us. It is greatly to be hoped that the House of 
Commons will similarly pass the measure next session. 

The Bill aims at the repeal of all existing enactments 
on the subject, and at making complete provision on 
the new lines rei'ommendcd in 1919 by the Depart- 
mental Committee on the Protection of Wild Birds. 
All birds to which the Bill applies ’-that is to say, all 
wild birds other than grouse, ptarmigan, partridges, 
pheasants, and black game— are divided into three 
categories, each of which is to receive its appropriate 
degree of protection, as follows : 

Category f. — Birds in this group, and their nests and 
eggs, are to be protected absolutely at all times and 
places. 

Category II. — Birds in this group, and their nests 
and eggs, are to be protected absolutely during the 
close season from the 1st March to the 31st July. (The 
Woodcock is to be protected from the ist February to 
the 31st August, and the owners or occupiers of land 
may take the eggs of the Lapwing tliereon up to the 
1 5th April.) 

Category' III. — Birds in this group, but not their 
nests and eggs, arc to be protected during the close 
season from the ist March to the 3Jst July except 
against the owners or occupiers of the land concerned 
and their accredited agents. 
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The birds included in the first and second categories 
respectively are listed in the schedules to the Bill, and 
the third category includes all the other birds. RoiigWy 
speaking, the birds in the first category \re either 
species which are relatively rare or species of great 
usefubess, such as the owls, wbch it is desirable to 
encourage. Those m the second category are species 
.jwhich have not been cemsidered quite worthy of the 
first but reguire ^dal piptection tJuring the breedmg 
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season. The Home Secretary or the Secretary for 
Scotland, as the case may be, is to be given power to 
transfer birds from one category to another or to change 
the dates of the close season. He may do this by 
general order or, with the consent of the local authorities, 
by local order affecting only a particular district ; and 
with the consenf^jf j^e owner and occupier of the land 
he may make a special order in support of an endeavour 
to create a bird sanctuary, even to the extent of giving 
all birds in the sanctuary the full protection of Cate- 
gory I. In exercising these functions the Secretary of 
State is to be assisted by an advisory committee. 

The Bill also contains a number of special provisions, 
some of whii'li are new and others of which are retained 
from existing enactments. The use of certain types of 
trap is to be prolnbited altogether ; the use of mechani- 
cally propelled boats or of aircraft is to be prohibited 
as an aid to killing or capturing birds ; the capture of 
birds on highways, commons, and public places is to be 
prohibited ; tlie killing or capture of birds on Sunday is 
to be prohibited ; and the catching of birds alive is 
to be prohibited except under licence granted by the 
competent local authority. Lastly, the liberation of 
imported birds is to be permissible only with the 
authority of the Secretary of Slate, a wise provision 
aimed at the prevention of interference with the 
balance of nature. 

The great advance in legislation of this kind which is 
marked by this Bill, however, lies in its application 
not only to offenders caught ri'd-handed but also to all 
persons found in ])ossession of birds, parts of birds, 
nests, or eggs which may be |)resumcd to have been 
illegally taken. The onus of proof is to be thrown 
wholly on the possessor m the case of birds, nests, or 
eggs in Categor}' I. and nests or eggs in Category II., 
and also in other l ases during the whole of the close 
season except its first fortnight. Further, every taxi- 
dermist and dealer is to be compelled to keep a register 
giving all particulars of specimens passing through his 
hands which come under t ategories I. and II. If this 
measure becomes law we may therefore hope to see 
an end of the si andal that the skins and eggs of some 
of our rarest and most strictly protected birds may 
be seen openly displayed in the taxidermists’ windows 
or publicly advertised in the catalogues of dealers. 
Similarly, it will become an offence to sell or possess 
“ plovers’ eggs ” after April 20 (allowing five days’ 
grace from the beginning of the close season specially 
determines as regards the taking of these eggs). 

The Secretary of State is to be empowered to grant 
special licences to kill or take protected birds or to take 
their eggs or nests either for scientific purposes, for the 
protection of crops, property or fisheries, or for other 
special reasons. The potential exemption from the 


law in favour of scientific purposes is a useful new 
provision, but it is to be hoped that the power will be 
very sparingly exercised in view of the great amount of 
useless collecting, especially of eggs, which masquerades 
under the name of science. 


The Capillary Blood-Vessels. 

The Anatomy and Physiology oj Capillaries. By Prof. 
August Krogh. (Silliman Memorial Lectures.) 
Pp. xvii + 276. (New Haven: Yale University 
Press ; London : Oxford University Press, 1922.) 
135. (>d. net. 

E very ceil of the body is brought into material 
relationship with all other cells in virtue of 
the existence of a common medium, the blood, w'hich 
is maintained in constant circulation throughout the 
body. Substances absorbed into the blood from the 
exterior, cither through the external or internal sur- 
faces of the body, are thus brought round and pre- 
sented to ever}’^ cell, to be taken up or rejected accord- 
ing to the needs of the latter. In the same way the 
products of the chemical changes occurring in any 
cell are distrilmted to all other cells, so that the blood 
represents the internal environment integrating the 
metabolic activities of all parts of the body. The 
interchange between blood and tissues takes place 
only in the capillaries and smaller veins, so that we 
may say that the whole \'ascular system — heart, 
arteries, and veins— exists to ensure an adequate 
passage of blood through the capillaries. It is there- 
fore rather surprising that the physiology of the 
capillaries has been comparatively neglected until 
the last few years. There have been isolated observa- 
tions with regard to their structure and contractility 
and the properties of their walls. Some twenty-five 
years ago, when the question of lymph production 
and absorption was brought into prominence by the 
researches of Ileidenhain, the functions of the cells 
forming the capillary walls were hotly debated, but 
after a few years, interest in the matter died down, 
and physiologists failed to appreciate or to follow 
up the many other problems concerning the capillaries 
which were implicit in the prolilems of lymph pro- 
duction. 

By a study of injected specimens, or of the circula- 
tion in the lung or web of the frog, it can be seen 
that an arteriole breaks up mto a large number of 
capillaries, each of which may have a diameter approxi- 
mating to that of the arteriole. The relations in this 
part of the circulation have thus often been compared 
to those in a narrow stream flowing into a lake, and 
it has been tacitly assumed that tlie circulation through 
the capillary petwork as well as the state of dilatation 
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3f the vessels forming this network were simply func- 
tions of the general blood pressure driving blood 
through the arteriole and of the state of contraction 
jf the arteriole itself. 

In reading the views on the circulation which 
were general before the discoveries of Harvey, we 
a,re often filled with astonishment that men endowed 
with mighty intellects, like Leonardo da Vinci, could 
lOt see what seems to us so self-evident. It is 
difficult to comprehend how any one could dissect 
the heart and be familiar with the effects of wounds 
af different parts of the body and fail to perceive 
the meaning of the valves in the heart and the 
course of blood through this organ. Yet we our- 
selves every day are equally blind. It is self-evident 
that the colour, say, of the skin, depends not on the 
amount of blood in the small arterioles but on the 
fulness of the capillaries. Every one knows that the 
capillaries may be overfilled together with constricted 
arterioles, giving rise to blue cold skin, or that the 
capillaries may be less full but with a vigorous circula- 
tion through dilated arterioles, so that the skin is 
warm and of the normal colour. These two observa- 
tions sliould be sufficient to show that the state of 
dilatation of the capillaries is not dependent only on 
the condition of the arteries. Even a lifetime devoted 
to sf'icnce and re.searcli seems incapable of prevent- 
ing us from accepting familiar appearances without 
tr)’ing to understand them. It is not until some one 
puts a definite question and our curiosity is aroused 
that we l)ecome aware of a jiroblem to be solved. 
In science it is the question that matters : the solution 
can always be found. 

The recrudescence of interest in the capillaries 
occurred suddenly, many observers being led to the 
.subject by the most diverse considerations. Among 
these Kbbecke was perhaps the most directly mterested 
in the capillaries themselves. H. H. Dale was led 
to infer independent changes in the capillaries from 
his observations on the effects of histamine. Krogh, 
continuing his researches on respiration, found it 
necessary to consider the volume of the capillary 
circulation required for supplying sufficient oxygen 
to the working tissues. Then, during the War, the 
committee appointed by the Medical Research Council 
to investigate the causation of surgical shock was led to 
ascribe the main part in the production of this condi- 
tion to the abnormally dilated state of the capillaries. 
Thus from all sides the attention of physiologists was 
focussed on these structures. As a result we can 
boast of a very large accession to our knowledge 
not only of the capillaries but also of the • factors 
determining the supply of blood to the tissues under 
varying conditions. 

NO. 2808, 


The volume under review, by the man who has 
perhaps done more than any single physiologist to 
advance our knowledge of the capillaries, not only 
gives a connected account of our present knowledge, 
but also adds to this a large amount of original work 
which has been previously unpublished. Prof. Krogh 
starts with an account of the anatomy and distribu- 
tion of the capillaries. He shows that in muscle, 
for example, the number of capillaries which are 
open varies from time to time according to the activity 
of the muscle. In a muscle of the horse there are 
about 1350 capillaries in every square millimetre of 
transverse section. The transverse section of an 
ordinary pin is about half a square millimetre. We 
get an idea of the extraordinary subdivision of the 
blood supply within a working tissue when we con- 
sider that within a structure of the size of a pin there 
are 700 parallel tubes carrying blood, in addition 
to about 200 muscle fibres. In smaller mammals, 
such as a guinea-pig, the maximum number of capil- 
laries per square millimetre is about 4000. This 
means that an enormous surface of blood is available 
for interchange to take place with the tissue cells. 
Krogh makes the following calculation : “ Supposing 
a man’s muscles to weigh 50 kilograms and his capil- 
laries to number 2000 per square millimetre, the total 
length of all these tubes put together must be some- 
thing like 100,000 kilometres or two and a half times 
round the globe, and their total surface 6300 square 
metres.” 

The author makes a plea for further work on these 
lines. There is a rich field for the anatomists in such 
quantitative anatomy, e.specially if the problems 
attacked are chosen according to their importance 
for the normal functions of the body. 

Krogh then shows by various means that the 
capillaries are endowed with an independent power 
of contractility, and that this is due to the existence 
of special kinds of muscle cells present in all capillaries 
and apposed to the outside of their thin endothelial 
wall. It is noteworthy that these cells were described 
so long ago as 1873 by Rouget, but the observation 
was disregarded and soon forgotten. 

In the following lecture the author deals with the 
innervation of the capillaries. Here again histo- 
logists long ago described a rich supply of fine non- 
medullated nerve fibres, but the physiological signifi- 
cance of these fibres has been revealed (^ly in the 
last few years. The innervation of the capillaries 
is of two kinds. In most cases stimulation of the 
sympathetic provokes contraction. They are abo 
under the influence of the antidromic impulses, which 
cause dilatation, and, as Baylbs has shown, can be 
excited in the sensory fibres of the posterior root 
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and peripheral nerves. It seems that at their peri- 
phery these sensory fibres form a branching network, 
which in some of its functions resembles the diffuse 
superficial nerve network so widely distributed in the 
invcrtebrattt. Stimulation of the surface, especially 
if painful, causes a dilatation of capillaries and small 
arteries which spreads for some distance round the 
stimulated spot. There is no evidence that nerve 
cells are invoh^ed in this local reflex, which is therefore 
regarded as an ‘axon reflex.’ The redness produced 
by the application of mustard to the skin is an example 
of this kind of reaction. If pronounced it may go 
on to the production of increased transudation of 
fluid from the affected capillaries and to the appearance 
of a blister. 

After dealing with the local response of the capillary 
wall to mechanical and cliemical stimulation, Krogh 
proceeds by a scries of carefully thought out experi- 
ments to the demonstration that, throughout life, 
the calibre of the capillaries is regulated by some 
diffu.sible substance j)resent in the blood, and he 
tracks this substanc'c finally down to the internal 
secretion of the posterior lobe of the pituitary body. 
Perfusion of a frog’s limb with Ringer’s fluid causes 
wide dilatation of the capillaries and production of 
dropsy. If, however, tlie minutest trace of the 
pituitary^ liormone is added to the perfusion fluid, 
the capillaries retain their normal size and no oedema 
results. 

Having arrived in this way at a knowledge of the 
factors affecting the calibre of the capillaries and 
the volume of the flow through the capillaries in any 
part, Krogh then ])roceeds to consider the bearing of 
these results (m the main functions of the capillaries, 
namely, the nutrition of the tissues, the giving off 
of oxygen from blood to tissue cells, the taking up of 
carbon dioxide, the exchange of dissolved substances, 
and the production and absorption of lymph. In a 
final chapter he deals w’ith \'arious miscellaneous 
questions closely associated so far as regards their 
mechanism, such as the production and absorption 
of intra-ocular fluid, the condition known as surgical 
shock, and the causation of weals and urticaria under 
the influence of poisons or in persons of the so-called 
‘ vaso-neurotic disposition. 

It is impossible within the limits of a review to do 
justice to the wealth of new facts and points of view 
brought out in the course of these lectures. We feel 
from the dutset that we are starting on a voyage of 
exploration with the author. In every new step our 
curiosity is aroused before we are presented with the 
solution. At the same time we are conscious of the 
intellectual dangers which beset the explorer in these 
fields. The author states : “ The problems of jfliysio- , 


logy are so complicated that, to put it tersely, one 
cannot expect to be able to reason correctly from the 
facts for more than five minutes at a stretch ” — a 
healthy state of mind and very similar to that ex- 
pressed by Harvey when he says that he “ began to 
think with Frascatorius that the movement of the 
heart was known to God alone.” But such difficulties 
and dangers only add to the joy of the chase, and we 
read the book with somewhat the same fascination 
and interest that our forefathers must have felt when 
presented with the immortal treatise of Harvey. 

The book is written clearly and simply. We can 
conceive no better book to put into the hands of a 
student to arouse’ his interest in the advancing fringe 
of physiological knowledge and to acquaint him to 
some extent with the joy and spirit of research. 

E. H. Starling. 


Thermodynamics and Chemistry. 

(1) Thermodynamics and the Free Energy of Chemical 
Substances. By Prof. Gilbert Newton Lewis and 
Prof. Merle Randall. Pp. xxiii I 65^^. (London: 
McGraw-Hill Publishing Co., Ltd., 1923.) 255. 

(2) Theoretical Chemistry from the Standpoint of Avo- 
gadro’s Rule and Thermodynamics. By Prof. W. 
Nemst. Fifth edition. Revised in ai cordniK'e with 
the eighth-tenth German edition, by L. W. Codd. 
Pp. XX + 922. (London: Macmillan and ('o., Ltd., 
1923.) 285. net. 

(1) rTOR many years back the published researches 
L of G. N. Lewis and his collaborators have 
occupied a prominent place in the branch of science 
dealing with the application of thermodynamic.s to 
the solution of chemical problems. The book now 
under review, of w'hich he and his co-worker, Merle 
Randall, arc joint authors, collects and summarises 
these researches and places them in position in the 
general framework of thermodynamics. For this alone 
all interested in matters pertaining to physico-chemical 
theory would owe them thanks, but the debt is in- 
creased by the fact that no better account of modem 
chemical thermodynamics than appears in tliis book 
can be placed in the hands of advanced students. 

The treatment, while remaining in some ways con- 
ventional, has an individual freshness which makes the 
volume much more readable and interesting than inost 
treatises on the subject. The material is divided into 
three parts, the first treating of the foundations of 
thermodynamics, the second dealing with tfie special 
methods of applying the fundamental principles to 
chemical problems, and the third being devoted to a 
systematic consideration' ol ^e data of thermodynamic 
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“fugacity,” “escaping tendency,” and “activity” 
play a great part in the authors’ development of the 
thermodynamics of simple substances and solutions, 
both non-conducting and electrolytic. The galvanic 
cell and single potentials receive adequate treatment, 
and a long chapter is devoted to the Third Thermo- 
dynamic Principle and the Chemical Constants of 
Nernst. The chapters of the last section of the book 
deal systematically with the entropies or free energies 
of chemical elements and their chief compounds. It 
is in this section that the book differs essentially from 
all its predecessors. So far as data are available they 
are utilised to calculate the changes in free energy 
attending important chemical reactions. Thus, under 
the heading “ water ” there is discussed the free energy 
of formation of water (a) from measurements of its dis- 
sociation at high temperatures, (6) from the dissociation 
of silver oxide, (r) from the dissociation of mercuric 
oxide, and {d) from the equilibrium of the Deacon pro- 
cess. Based on the mean of the independent and con- 
cordant values obtained by those four methods, a final 
value for the free energy of formation of liquid water is 
given. The free energy changes in the vaporisation 
and solidification of water are di.scusscd, and finally 
the tree energy of formation of the hydroxide ion. A 
table is given of standard free energies of formation at 
25°, together with instructions for its use and numerous 
examples. 

While admiring the skill and clearness with which 
many abstruse conceptions are brought before the 
reader, we must direct attention to a statement which, 
if not exactly erroneous, is certainly misleading. The 
authors (p. 115), after defining change of entropy, say; 
“ Thus entropy has the same dimensions as heat 
capacity, and may be expressed in calories per degree.” 
Again (p. 144), calculating the difference of entropy 
between solid and liquid mercury at the constant 
temperature of its freezing-point, they say : “ We have 
from Equation (1) AS -^AH/T. If AH is the heat of 
fusion of one mol, namely 560 cal., and T is 234*1, we 
may write A.S'234.i==^ 560/234*1 = 2*39 cal. per deg.” 
Surely there is an essential difference between AHJAT 
(heat capacity) and AH/T (entropy) ; and surely the 
words “ per degree ” imply that the temperature is 
variable, which is here not the case. Such minor 
lapses as the above are most infrequent, and we have 
nothing but praise for the book in general. The 
formulae are clear, and the notation employed is con- 
sistent, although not always in accordance with the 
table of International Physico-chemical S>mbols. A 
good index is a valuable adjunct to the volume. 

(2) A cordial welcome will be given to the new edition 
of Nemst’s “ Theoretical Chemistry.” Written by one 
who is a master of research and of exposition, tiie 
NO. 2808, 112] 


book has been the guide of many generations of serious 
physico-chemical students, and nothing better of its 
type is ever likely to appear. It is not everywhere easy 
reading, but close study of the text will always provide 
an ample reward. In the present edition tKe chapters 
on radioactivity and the theory of the solid state have 
been largely rewritten, and sections have been added 
dealing with the structure of atoms and the application 
of X-rays to the determination of molecular dimensions. 
The translator, by not following the German text 
too slavishly, has provided a version which is both 
readable and accurate, though finer shades of meaning 
are not always faithfully reproduced ; thus (p. 767) 
Zusawmehbacken is translated by solidijicaium, (p. 885) 
W echselwirkung by conversion, (p. 874) hdehstwahr- 
sclieinlich by certainly. It might be worth the atten- 
tion of the publishers to consider the use in future 
editions of italic letters for algebraic quantities, as in 
the German original, instead of Roman letters, as in 
this translation. The former catch the eye better and 
facilitate reading. 

A Scientific Introduction to Biology. 

Elements of Plant Biology. By A. G. Tansley. Pp. 
410. (London; G. Allen and Unwin, Ltd., 1922.) 
lor. 6rf. net. 

T O write a text-book of botany is nowadays no 
easy task. The .subject it .self has grown in 
many directions, and it demands some knowledge of 
all the main branches of science as a preliminary 
to tackling even the simpler problems with which it 
confronts the student. A book intended for use in 
junior classes in a university must obviously then be 
the outcome of careful sifting and artistic synthesis of 
raw material if it is to be of any real value, and especi- 
ally is this true when the demands of the student of 
medicine have to be satisfied. Botany, properly pre- 
sented, forms perhaps the best introduction to biology 
for the purpose of the medieval student, but how often 
when he has asked for bread has he tieen put off with 
unprofitable and altogether unattractive stones I 
A modern introduction to botany ought to aim at 
affording some real insight into the working mechanism 
of life, and to make it possible to understand, at any 
rate, the more outstanding features of that mechanism 
as it behaves when in action. The machinery is 
vastly complex, and we have only been able as yet 
to certainly know fragments of the factory-processes 
tliat go on so swiftly and so smoothly wTthin the plant 
cell. But it is possible, even now, to pick out and 
illustrate those processes by judicious selection of 
material, and so vividly to portray them in their larger 
outlines. 
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In his Elements of Kant Biolog3r ** Mr. Tanslef 
has certainly achieved a great measure of success tn 
discharging a task beset with difficulties, and his book 
deserves to be widely read, for it possesses a certain 
indefinable, but none the less real, quality of distinction. 
The author has thought out his subject-matter well, 
and he has succeeded better, we think, than any of 
his predecessors in giving, on elementary lines, a clear 
and comprehensive account of the main features of 
plant life regarded from a truly scientific point of view. 
His mode of exposition is clear and his choice of 
material admirable, and thus, with remarkable freedom 
from esoteric technicality, he has produced a volume 
that really does provide the student with what will 
stand him in good stead, no matter what branch 
of biology he may ultimately elect to follow up. 
Furthermore, the book may be recommended with 
no less confidence to those who want to know something 
3f some of the most important tendencies in modern 
[)ioIogy, even if their main interests happen to lie in 
^uite other fields. 

The opening chapters touch briefly, and very clearly, 
)n those physical and chemical aspects of the subject 
vhich arc so essential to any real understanding of 
die living organism. The cell, its structure, its modes 
)f reproduction, and so on, is sufficiently described, 
md its marvellous variety, both in form and develop- 
nent, is illustrated by well-chosen examples, special 
Drominence being accorded to essentials, whilst details 
vhich, for the purpose of this book, are of less moment 
lave been wisely passed over. A good account is 
:hen given of the leading and most generally interesting 
acts of structure and function as displayed in the 
various main groups of the vegetable kingdom, the 
vhole treatment being so worked out as to enable 
:he reader to obtain a comprehensive, if elementary, 
jrasp of the chief evolutionary story of plants. 

It is jiossible that a chapter on genetics might lend 
more completeness to this admirable volume ; but with 
the object the author had more especially before him 
ivhen writing it, possibly the omission was deliberate. 
Moreover, he does, in his closing chapter, briefly discuss 
the larger aspects of evolution, and the present writer 
especially welcomes the expression of opinion that 
“ there is no bar to the appearance of characters which 
are of no use to the organism, nor even of characters 
which are disadvantageous to it, provided they do not 
handicap the organism sufficiently to destroy its chances 
oj continued existence. This sentence (the italics are 
the author’s) is in real accordance with the facts as 
they may be gathered from a study of plants actually 
growing in the open, and it represents a point of view 
which it is well to empliasise in the face of much false 
doctrine tosed ^n fanciful teleol(%y. Lucretius, i 


the matter from a somwhat dificrcat 
has wdl said in his De Eerum Natura ^ (iv, i 

y ^ 

Nil ideo quoniam naitumst in corpore ut uti 
Possemus, sed quod natumst id procreat usum, 

J. B, F. 

Kamerlingh Onnes and his Laboratory. 

Bet Natuurkundig Lahoratorium der Rijksuniversiteit 
ie Leiden in de Jaren igo4-ig22, Gedenkboek 
aangehoden aan H. Kamerlingh Onnes, Directeur 
van het Lahoratorium bij gelegenheid van zijn veertig- 
jarig Prqfessoraat op n Nottember jg22. Pp. iv + 458. 
(Leiden : Eduard Ijdo, 1922.) 

A t a recent lecture given in London by Prof. H. A. 

Lorentz, Sir William Bragg made the happy 
remark that Holland, per square mile of its land — 
and water ! — produced more eminent physicists than 
any other country. Amusing, and true. The appear- 
ance of the volume with the above title is another 
reminder of how tnie it is. Surely it is almost, if 
not quite, without precedent that it should fall to the 
lot of the same scientific investigator to have his work 
commemorated twice during his lifetime. Yet this 
is what has happened here. In 1904 there appeared 
a book, produced by his colleagues, to celebrate the 
twenty-fifth anniversary of the bestowal of the title 
of doctor on Heike Kamerlingh Onnes. The name 
of that book is identical with that of the present one, 
except for the dates — 1882 to 1904; and in its intro- 
duction, if a free translation from the Dutch may be 
permitted, its purpose is described as “ a review of 
what by him — ^through his inspiration, under his 
direction, by means of the apparatus he has assembled, 
and from his learning — has been added to the advance- 
ment of science.” 

It has appeared to the committee responsible for 
the new commemoration — Prof. Zeeman being the 
chairman and Prof. Lorentz himself a member — ^that 
the occasion would be served best by bringing out 
what Prof. Lorentz calls a “ second edition,” dealing 
with the work in Prof. Onnes’ laboratory during the 
period 1904-1922, a period which includes the success- 
ful liquefaction of helium in 1908 and the well-known 
subsequent advances in the attainment and use of 
low temperatures. The cryogenic laboratorj- at 
Leyden has for some years become “ an international 
institution for scientific investigations at very low 
temperatures ” — a fact made evident by the names 
of those who have worked there and contributed 
papers to this volume. The description given by 
Dr. Crommelin indicates what a magnificent and 
well-organised labjoratory jioW;i5 ; but, until the'* 
eulaiged buildmg ^.oqak^k^^d opened in January 
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' lie S^ bectuiiiie't^^ the offidal hfMiih work 
of tl^ dty. \The stoty is one which Ivill be with 


ipst, lack of appamtly added great 
to the worhj and it is significant of the capacity cl 
Prof. Onnes and those who have laboured with him 
that the output of valuable results has been so profuse. 
The new laboratory is indeed a fitting monument to 
a great man. 

The book is, appropriately enough, mainly in Dutch, 
but each contributor has, in fact, written in his own 
language. Prof. Lorentz has contributed the fore- 
word, in which he pays glowing tributes to his colleague. 
There are five chapters, of which the first contains 
articles descriptive of the laboratory itself. The 
late Prof. Kuenen describes the international character 
of the work, and Dr. Crommelin, upon whom seems 
to have fallen a lion’s share of the labour of production, 
Ogives a very complete picture of the buildings, equip- 
ment, apparatus, and methods of work. Each of the 
four remaining chapters deals with a special field in 
which low temperatures have been applied. W. H. 
Keesom and E. Mathias, among others, contribute 
papers on thermodynamic investigations with gases. 
Researches on magnetism at low temperatures, c-arried 
out by himself and Prof. Onnes, arc described by 
P. Weiss. Chapter IV. is entitled “ Investigations in 
Optics, Magneto-optics, and Radioactivity,” and 
contains papers by Zeeman, Jean Becquerel, Ehrenfest, 
and Mmc. Curie. The last chapter, which refers 
mainly to llie super-conductivity displayed by metals 
at very low temperatures, and contains a paper by 
Einstein, includes also reviews of results connected 
with the Hall effect, piezo-electricity, and other 
electric phenomena. There arc numerous illustrations 
and diagrams ; a few sketches appear also, including 
a frontispiece portrait of Prof. Onnes, drawn it is 
not clear whether by himself or by a near relative 
of the same name. 

It is altogether a book worthy of the occasion ; 
it properly impresses one with the exceptional grcatne.s.s 
of the work and of the man. Strictly, of course, it 
is a tribute from his colleagues and students, but it 
is one in which, without distinction of nationality, 
we should all be ready to join unreservedly. 


Thirty Years of Public Health Work 
in Manchester. 

Observations on the History of Public Health Effort in 
Manchester. By Dr. James Niven. Pp. vii-f-230. 
(Manchester and London ; John Heywood, Ltd., 
1923.) n.p. 

T he retirement of Dr. James Niven, the medical 
officer of health of Manchester, has led to the 
preparation by him of an intensely interesting account 
of public health efiort hi eince 1894, when 


interest and ^miratkm, not only by those colleges 
in the public health service who for many years' have 
looked to Dr. Niven for light and guidance in th* 
application of science to preventive medicine, but also 
by many others who know that sanitary progress in 
this period has been as great as, or even greater than, 
the progress life-saving surgery. 

Here we can merely direct attention to a few salitot 
points, advising all who can obtain a copy to study the 
report in detail. 

In the stride forward of preventive medicine, there 
has been a tendency to have regard solely to specific 
infection as a source of disease ; but Dr. Niven wisely, 
in the outset of his report, expresses the well-founded 
view that by far the most important influence which 
has governed the improvement of the public health in 
Manchester, apart from economic conditions, has been 
the removal of organic filth, whether within or without 
the habitations of the people. The story of improve- 
ment in this respect is vividly told, the region of 
least success being that of emission of smoke from 
chimneys. 

The general result of all the reforms achieved, as 
shown in vital statistics, comparing the period 1891-95 
with 1916-20, is that the general death-rate has declined 
40 per cent., typhus fever is extinct, the death-rate 
from enteric fever has declined 92 per cent., diarrhceal 
diseases 74 per cent., the rate of infant mortality 
44 per cent., and pulmonary tuberculosis 42 per cent. 
The story as regards enteric fever and diarrhoea is 
especially impressive. The abolition of pail-closets, 
the reform of stable-yards, the aid furnished by 
bacteriology in the diagnosis of enteric fever, the 
recognition of carriers and shell-fish as important 
sources of infection, and steady action against the 
domestic fly, have all borne their share in securing the 
vast improvement which is recorded. 

Dr. Niven was the pioneer of administrative control 
of tuberculosis in Great Britain, and his review of 
progress made is especially important. In defending 
direct action against the disease as distinguished from 
indirect action against slum dwellings, he holds the 
balance very fairly. lie agrees that history and 
experience alike point to the relief of economic pressure 
as the most powerful weapon in combating tuber- 
culosis; but attack solely from this point of view 
erroneously assumes that economic' condit^ns can be 
altered at will. This being so, there is no excuse for 
neglecting direct action founded on an intimate know- 
ledge of the disease. There is the further point that 
we are concerned with a vicious circle. Not only does 
r poverty ^yomr tuberculosis, but it is itself a poverty- 
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making disease, some 40 per cent, of existing poverty 
having been estimated to be due to it. In a full 
discussion of housing difficulties, Dr. Niven points out 
the impossibility of securing satisfactory housing in 
central districts on economic lines, and in this connexion 
suggests that tJie necessary expenditure might be 
diverted from what is wasted on alcoholic drinks, lie 
asks, “ Can there be any doubt that the liquor trade 
paralyses the liands of the social reformer and keeps 
the people poor ? ” 

Only a few of the important subjects discussed in 
this valuable review of public health progress have 
been mentioned ; but we trust that the attention now 
directed to it may lead to its study by many who at 
present realise inade(|uately the vast strides already 
made in the prevention of disease and in the improve- 
ment of the public health. 


The Ichthyosaurians. 

Dit Ichthyosaurier des Lias und ihre Zusammenhdnge. 
Von Friedrich von lluene. Pp. viii + 114 + 22 
Tafeln. (Berlin : Gebruder Bornlraeger, 1922.) 25s. 

B aron F. von IIUENE is wcll known by his 
numerous writings on fossil reptiles of strange 
and rare types which arc represented by more or less 
fragmentary specimens. He has now turned his 
attention to the comparatively familiar ichthyosaurians, 
of which, perhaps, more nearly complete skeletons 
occur in museums than of any other reptiles. As he 
remarks, the osteology of this group is now rather 
well known. He therefore devotes his work chiefly 
to a definition of the species, with an attempt to arrange 
them in genera and to determine their relationships. 
He has made many new observations on the specimens 
from the Lias of south Germany, of which lie pub- 
lishes important illustrations. In this research he 
acknowledges especially the valuable help of Dr. 
Bernhard Hauff, of Tlolzmaden, whose fine prepara- 
tions of Liassic reptiles and fishes are now scattered 
through many museums. 

Baron von ITuene adopts the usual classification of 
' the ichthyosaurians into those with the fore paddles 
broad and those with the paddles long and narrow. 
He also considers that these two groups remain distinct 
from the beginning to the end of the career of these 
marine reptiles, lie recognises and names more 
genera, however, than have hitherto been supposed 
to occur, mnd his taxonomy is not likely to meet 
with general approval. Ichthyosaurus, for example, 
altogether disappears as a generic name; and other 
generic names already exist having priority over some 
of the new names proposed. The taxonomy is indeed 
the least acceptable part of the work. 
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The stratigraphical distribution of the ichthyo- 
saurians in the Lias of south Germany is shown in a 
table, and it would be interesting to make an equally 
detailed study of the distribution of the species in the 
several zones of the Lias in England. Except the 
typical species of Ophthalmosaurus from the Oxford 
Clay, the later ichthyosaurians are still known only 
by comparatively fragmentary specimens. 

The author concludes his work with a large table 
of outline sketches to illustrate the evolution of the 
ichthyosaurians from their first appearance in the 
Middle Trias to their disappearance in the Upper 
Cretaceous. At the beginning he places the small 
Mesosaurus, of Permian age, which he considers may 
be related to the semi-aquatic primitive ancestor of 
the whole group, which still remains unknown. The 
Triassic forms arc represented as long-bodied, with 
the backbone only slightly bent downwards where a 
small caudal fin arises. The caudal fin is completed 
before the end of the Liassic period ; and it becomes 
more effective as a propeller by the shortening of the 
caudal pedicle in the Upper Jurassic forms. The only 
Cretaceous species sufficiently well known for restora- 
tion is represented as again slender, with a compara- 
tively small though complete caudal fin. 

The volume is excellently printed and illustrated 
and we commend it to the notice of all students oi 
vertebrate paljEontology. A. S. W. 


Our Bookshelf. 

Die steinzeitlichen Stalionen des Birstales zwtschm Base 
und Delsberg. Von Fritz Sarasin. Prahistorische 
und anthropologischcr Teil von Fritz Sarasin 
Palaontologischer Teil von H. G. Stehlm, unte 
Mitwirkung von Th. Studer (Aves). Mit 32 Tafeh 
und 20 Textfiguren. Neue Denkschnften de 
Schwcizerischen Naturforschenden ‘Gcsellschaft 
Band liv. Abh. 2. (Basle, Gep^va und Lyons 
Georg und Co., 1918.) n.p. 

The above volume, only recenUy issued though datei 
1918, contains some 290 pages flf text, with 32 full-pag 
illustrations at the end. There arc also some 2 
figures in the text giving Siections, maps, and the lik< 
A full and careful account of a number of diggings jus 
south of Basle is given^including a description not onl 
of the archaeological finds, but also of the mammalia 
and bird remains. Ihe whole forms a useful additio 
to our knowledge of prehistoric times in this region. 

The first part of the volume is devoted to a descriptio 
of finds from a,, number of caves. The industri( 
recognised are Neolithic, Azilian, and Magdaleniai 
Owing to the area being outside the region of glaciatioi 
the determination is done on purely typological ground 
A Neolithic burial (with skeleton complete) was ui 
earthed, and a full account is given. In one instant 
“ painted pebbles ” were discovered in an Azilian layb 
It is interesting to find these typical Azilian obje^ i 
far north. There is evidence of Azilian culture h 
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north as West Scotland, but hitherto “ painted 
pebbles ” have only been found farther south. The 
latter part of the book is concerned with an account of 
some open-air Neolithic stations. The whole is com- 
pleted by the inclusion of a very full bibliography, 
referring both to the archaeology and to the palaeon- 
tology. 

The authors are to be congratulated on their explora- 
tions and on the publication — especially on having 
managed to include so many and such excellent plates. 
The area under discussion is of course restricted, but 
it is exceedingly important that the results obtained 
in various diggings should be carefully published, and 
not, as is, alas, so often the case, be either not published 
at all or merely noted briefly in some obscure review. 
The finds described in the above work are preserved 
in the museum at Basle. M. ('. B. 

The Practical Applications of X-rays. By Dr. G. W. C. 

Kaye, Pp. viii + 135. (London: Chapman and 

Hail, Ltd., 1922.) 105 . Gd. net. 

Tins book is based largely on a course of Cantor 
Lectures given liy the author, and is primarily con- 
cerned with the many practical applications to which 
X-ray.s are put at tlie present time ; this term is, how- 
ever, not meant to include their medical applications. 

Rather more than one-half of the book is devoted to a 
description of the methods of production of X-rays and 
of their measurement ; sucli a liberal proportion of 
space will generally be welcomed by those seeking to 
apply X-rays lor themselves. During the War, X-rays 
were used successfully to detect flaws in aeroplane parts, 
and the author shared very largely in this work, of which 
sorie good illustrations are shown. The main industrial 
a|)[)lication may perhaps be said to be in the examina- 
tion of metal castings, and the recent technical develop- 
ments, whereby X-rays of very short wave-length may 
he obtained, should see a widening range of application 
here. 

X-ray examination shows some very striking differ- 
ences between ancient and modern pictures ; these 
differences are mainly due to the pigments and primers 
emjiloyed by the artists ; present-day pigments arc not 
nearly so opaque to X-rays as the metallic pigments 
used by the earlier painters. Some illustrations from 
the work of lleilbron will convey sufficiently well to the 
expert the assistance he may expect from the radiologist 
in detecting the work of the vandal. 

The volume contains in one appendix the two 
memoranda which have been issued by the X-ray and 
Radium Protection Committee on methods of safety, 
and in a second appendix a useful list of definitions of 
terms in common use in X-ray and electro-medical 
literature. 

Principles and Practice of X-ray Technic for Diagnosis. 

By Dr. John A. Metzger. Pp. 144. (London; H. 

Kimpton, 1922.) 145. net. 

The author’s aim is “ to put into the hands of the 
student and operator a formula on which to base his 
work in order that he may obtain better results and 
thus be able to reach a more correct diagnostic inter- 
pretation.” 

We must confess to a failure in finding the “ formula.” 
The book opens with a glossary of terms and this is 
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scarcely reassuring ; for radiography we read ” same 
as skiascopy,” which is not defined j X-rays are said to 
be rays of unknown quantity ; tension is defined as the 
tendency of electricity to overcome resistance. 

On the second page of the first chapter the author 
discusses the use of gas and Coolidge tubes, but we 
are left wondering at what is meant by the following 
statement : ” The difference between the tubes used 
with the high-frequency machines and the induction 
coil is one of the vacuum, and the additional cathode 
of the former to care for the inverse, while the difference 
between those for the induction coil and the transformer 
is that of a heavier target construction and lower 
vacuum of the one to care for the additional voltage 
and absence of an inverse.” 

The book is profusely illustrated, mainly in order to 
show the various positions of the patient which the 
author advises for different diagnostic purposes. Many 
of these are quite unnecessary, and three of them are 
duplicated in the text. 

A Text-book of Iniermedtate Physics. By TI. Moore. 
Pp. ix-i-824. (London: Methuen and Co., Ltd., 
1923). 225 . 6 d. net. 

This is a very complete text-book for intermediate 
students in universities. It is well printed, has many 
original illustrations, and is provided with an exception- 
ally good index of thirty-nine pages. Block type is 
used for llie principal laws and conclusions, so that 
revision of his work on the part of a student is facilitated. 
The author has, however, unfortunately reproduced a 
number of the mistakes and incomplete statements of 
his predecessors. He confuses surface energy and 
surface tension, and on p. 149 he speaks of the weight 
of the liquid below the meniscus m a capillary tube 
being supported by the surface tension. He devotes 
more space than is desirable to old and discarded 
methods, e.g. Laplace and Lavoisier’s expansion 
apparatus, p. 173, and specific heat ajiparatus, p. 218, 
while no information is given as to how the expansion 
coefficient of a gas is calculated from oliservations with 
accurate apparatus, p. 191. Gn p. 254 the saturation 
vapour pressure over a solid is incorrectly shown. The 
part on light is good, but there seems no reason for 
omitting old sight from the list of defects of the eye on 
p. 458. There appears to be no mention of the magnetic 
circuit, and the diagrams of dynamos on pp. 739 and 
741 may account for the necessity of silence on the 
subject, 

Abrtss der Biologic der Tiere. Von Prof, Dr. Heinrich,, 
Simroth. Vierte Auflage, durchgesehen und ver- 
bessert von Prof, Dr. B'riedrich Hempelmann. Teil 
I. Entstehung und Weiterbildung der Tierwelt. 
Beziehungen zur organischen Natur. (Sammlung 
Goschen Nr. 131.) Pp. 147. (Berlin und Leipzig: 
Walter de Gruyter und Co., 1923,) 15. 

This is a revision of Siraroth’s ” Sketch of^he Biology 
of Animals,” and a very interesting little book it is. 
We do not think that the text corresponds particularly 
well with the sub-title, which might be translated 
“ Rise and Progress of the Animal Kingdom : Relations 
to Organic Nature ” ; and in the catalogue these are 
the titles of two separate volumes. But that is a 
trivial detail. The little book before us deals mainly 
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with the following subjects— the relations of animals 
to gravity and their locomotion in various media ; 
light, colour, and luminescence ; equilibration, hearing, 
and touch ; chemical influences ; the influence of heat 
and cold ; animal electricity ; and respiration; This 
is a lot to cover in 150 small pages, but we are bound to 
say that the treatment is very effective. The chapters 
are simply illustrative, and thus they remain interesting. 
Most of the illustrations are fresh. 

Origine de la vie sur le globe. Par Julien Costantin. 
(BibliotMque de Culture generale.) Pp. 192. 
(Paris ; Ernest Elammarion, 1923.) 4.50 francs net. 
The problem of the origin of organisms upon the earth 
contintles to attract and to defeat the inquisitive spirit. 
Prof. Julien Costantin discusses it in various aspects : 
Had living creatures a beginning at all ? If they had, 
what were the first organisms like ? Did plants come 
before animals ? Is there any clue in the so-called 
life of crystals ” ? He also inquires into the meaning 
of animate organisation, tlie importance of colloids, 
the chemistry of the cell, the puzzle of cell-division, the 
processes of growth and development. 

The chapters are all careful and clear, but they do not 
lead us to any solution. The author concludes that 
there must have been pre-Cambrian spontaneous 
generation, that it is very improbable that it ever 
occurred again, that there is no hint of its occurring 
now, that green algae were the first organisms, and that 
there is nothing to show that they were preceded by 
bacteria, that the hypothesis of cosmozoa only shelves 
the problem, and that their hypothetical arrival on the 
earth should have been followed by several distinct 
lines of evolution, which is not what the facts indicate. 
To expect to effect the synthesis of living matter in the 
near future is “ perfectly ridiculous.” 

University of Oxford : Institute for Research in Agricul- 
tural Economics. An economic survey of a rural 
parish. By J. Prysc Howell. Pp. 31. (London: 
Oxford University Press, 1923.) is. 

This little survey, extending to 25 pages only, is 
quite useful as an example of the kind of inquiry that 
could well be made in many more of our country 
parishes. We are told nothing of the location of the 
particular parish, not even its county, and the work 
Joses much of its value in consequence. But the 
survey gives a picture of a village, presumably in 
Wales, where the houses are let at annual rentals of 
255. upwards, and where the inhabitants apparently 
produce most of what they need for themselves, since 
, the smiles from the farms work out to about £50 per 
anmim only per person employed. It is interesting 
and should prove instructive to any rural or urban 
dweller interested in the human side of agriculture. 

Tychonis Brahe opera omnia. Edidit I. L. E. Dreyer. 
Tomi qvinti, fasciculus posterior. Pp. 217-343. 
(Hauniae : Librana Gyldendaliana, 1923.) n.p. 
This is a supplement to vol. v. of Tycho’s collected 
works. It contains several examples of Tycho’s ob- 
servations of the sun and planets, and his discussion 
of them, assuming that the sun (the centre of Ae 
planetary, motions) itself goes round th^i earth. T^e 


will alwap remain classic, from the part they played 
in establishing Kepler’s Laws, and later Newton’s jaw 
of gravitation. 

A map of Huen is reproduced. 

The table of longitudes and latitudes reminds us how 
inaccurate the knowledge of longitude was in Tycho's 
time ; for example, Alexandria is placed 36° east of 
London. 

The volume closes with twenty-five pages of useful 
editorial notes. A. C. D. C. 

Scientific Method : an Inquiry into the Character and 
Validity of Natural Laws. By A. D . Bitchie. (Inter- 
national Library of Psychology, Philosophy, and 
Scientific Method.) Pp. viii + 204. (London : Kegar 
Paul and Co., Ltd. ; New York : Harcourt, Brace 
and Co., Inc., 1923.) io5. 6 d. net. 

Mr. Ritchie’s book being a dissertation for the 
examination for a fellowship at Trinity College, 
Cambridge, is primarily designed to prove the extent 
and depth of the writer’s reading. It leads us tc 
hope much from Mr. Ritchie when he no longer needs 
credentials. The main scientific value of the book is 
perhaps that it reveals the type of mind the present 
Cambridge teachers are nurturing and the direction of 
research they are encouraging. 

Traits de Psychologic. Par Prof. Georges Dumas. 
Tome 1. Pp. xiv + 964. (Paris: Felix Alcan, 

1923.) 40 francs net. 

The W'ork under notice partakes more of the nature 
of an encyclopaedia of psychological science than of a 
treatise on psychology. It is a reminder of the 
exuberant growth of the subject in our own time. 
It was designed by the late Theodule Ribot, and his 
preface is retained, but the present edition is under 
the direction of Prof. Georges Dumas, and he has 
secured as his collaborators a number of most dis- 
tinguished workers, every one eminent in some branch 
of psychological science. 

The Amateurs'* Booh of Wireless Circuits. By F. H. 
Haynes. Pp. .107. (London : The Wireless Press, 
Ltd., 1923.) 2S. ()d. net. 

The amateur radio engineer will find Mr. Haynes’s little 
work most instructive. The author begins with the 
simplest possible circuits and then introduces elabora- 
tions step by step until he arrives at many of the 
complicated arrangements used in practice. Standard 
symbols are employed and the diagrams are beautifully 
clear, so the gradual evolution of the systems can be 
very readily followed. 

Questions and Problems in Chemistry. By F. L, 
Darrow. Pp. vii -1-177. (London: G. Bell and 
Sons, Ltd., 1923.) 3J. 6d. net. 

This book consists of a large number of very simple 
questions on chemistry, and may be found useful to 
teachers in schools. It is, however, more adapted for 
use with an American text-book, and adopts American 
spelling—” sulfuric,” etc,,, The examination papers ^at 
the end are American, aom ways the book will 
not £t hi with Englhih. s<^mol,|Detho!il^.^ ; 



NATURE 


279 


August 25, 1923] 

Letters to the Editor. 

% 

The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice « 
taken of anonymous communications.] 

Light and Electrons. 

Sir Oliver Lodge, in his survey of the problems 
connected with Ether and Electrons (Nature 
Supplement, August 4), propounds the interesting ! 
question : “ Does light generate an electron ? “ 
The hypothetical conversion of radiation into matter 
may, as he points out, accord with observed results 
as to the photo-electric emission of electrons. In 
particular the striking reciprocal relation between 
the energy of an electron and the energy of X-rays 
seems to justify his statement : “ It is as if the 
same beta particle, that is, the same electron, had 
gone out of existence at one place, and been recreated 
at another, the intermediate link being constituted 
by specific radiation of a perfectly definite wave- 
length.” Sir Oliver Lodge says further : "I know 
that the Bohr Theory of the Atom seems at first 
against these speculations. Electrons do appear to 
jump from one orbit to another, and tliereby give 
out a certain quantum of energy. But this may be 
a supplementary, and not a contradictory statement.” 

In this connexion I should like to direct attention 
to a suggestion made by Prof. E. T. Whittaker in his 
paper on the quantum mechanism in the atom (Proc. 
Roy. Soc. Edin. vol. 42, p. 141, 1922). He points out 
that Bohr's theory of senes spectra can be assimilated 
to the theory advanced in his paper in the following 
way. ” In Bohr’s theory let a negative electron E 
fall from an orbit of radius (position Pj) to an orbit 
of radius ao (position Po). Now in the initial state 
of this system, which consists of the electron E at Pj, 
let us introduce two coincident electrons E' and E'^ 
at Po, one positive and one negative, so that they 
annul each other ; and let us replace Bohr’s con- 
ception of the fall of the electron from E at Pj to 
E'^ at Po, by the conception of the discharge of a 
condenser whose charges are E and E*^ ; the discharge 
annihilates E and E’', and so leaves E' surviving 
alone at the end of the process, and is therefore 
equivalent to Bohr’s notion of a translation of E to 
the position of E'.” 

The suggestion is easier to visualise if instead of 
the circling electrons of Bohr’s theory we employ the 
stationaiy electrons obtained by introducing Lang- 
muir’s ‘^Quantum Force ” {Phys. Rev., vol. 18, 
p. 104, 1921), The conception of the discharge of a 
condenser is hot essential to the picture, and Sir 
Oliver Lodge may prefer to replace it by a mechanical 
vibration of the column of ether between E and E*^, 
resulting in the production of what Silberstein has 
called a ” light-dart.” In speaking of the discharge 
of a condenser, as in speaking of the vibration of a 
medium, we are using figurative language, which 
is meant only to suggest an illustration of a process 
which is beyond the range of our experience. 

One of the difficulties in Bohr’s theory is to under- 
stand how the frequency of the radiation emitted in 
accordance with his fundamental frequency condition 
can be fixed as soon as the electron quits the first 
stationary state and before it has reached the final 
state. As Silberstein puts it : " Needless to say the 
founder of the new thu^ and his followers do not 
attemjp^tQ describe ^mechanism of fuch an extra- 

enabl«$ tfee/. 


atomic s^em to hit predsely upon the frequenm 
requi^. ' Again in a recent letter ]^f. C, G 
Darwin (Nature, vol. iii, p, 771, June 9) refers t< 
the difficulty ” that the quantum conditions deter 
mining the pc^issible Bohr orbits can only b< 
earolained physically by attributing to the electrons 
a knowledge of the future.” 

This difficulty — and the similar one which arises in 
connexion with absorption — ^seems to be diminished, 
if not entirely removed, by the suggestions put for* 
ward by Prof. Whittaker. On this view the emission 
of light originates not so much at the position P. as 
at the position P#, where we may imagine an incipient 
crack in the ether developing under the infiuence of 
some external disturbance, say the approach of some 
other atomic system. There is here a suggestion of 
a discrete stnicturc for the electromagnetic field (or* 
ether) in the space surrounding an atom such as I 
have previously attempted to indicate in speaking 
of Faraday's magnetic lines as ” Quanta." 

In the present stage of the development of physics, 
when we seem forced to believe in two mutually 
contradictory theories of light (the undulatory and 
the corpuscular theory) at the same time, the wildest 
guess at a solution may be permitted. This must be 
my excuse for hazarding the suggestion that con- 
ceivably the ” head ” of the disturbance (derived 
from the negative electron E) spreads out as the light 
advances — the amount of spreading involved being 
a question requiring further investigation — ^whilst the 
" tail ” (derived from a positive electron) retains to 
a greater extent its corpuscular character, and plays 
the part of one of Sir J. J. Thomson’s ” specks ” as 
it follows the advancing wave-front. On this view 
absorption of radiation takes place when an electron 
grasps the light — in this revised version of Littie 
Bo-Pcep — by its ” tail ” ! 

H. S. Allen. 

The University, St. Andrews. 


Continental Drift and the Stressing of Africa. 

As one among many geologists who (so it would * 
seem) would welcome proof of an hypothesis of 
continental drift, but who cannot accept Dr. Wegener's 
peculiar opinions with regard to it, I recognise that 
we owe a debt of gratitude to Dr. J. W. Evans for 
showing us an ingenious way out of some of the 
difficulties that Wegener, albeit unintentionally, 
demonstrates rather than removes ; none the less, the 
views of Dr. Evans on this subject appear to be 
open to question. 

Dr. Evans states (Nature, March 24, p. 393) that 
“ there seems reason to believe that Africa is m the 
main the centre of a region of tension, due to the 
outward drift of continental masses,” which, as he 
points out, is explicable as “ drift from a region of 
comparatively low gravity to one of higher gravity/' 
Following Osmond Fisher and Pickerii^, Dr. EvSns 
sees no objection to the view that the Pacific depression 
is the scar left by the separation of the moon from 
the earth — a phenomenon which Sir George Dapwin 
attributed to tidal action — and is inclined to follow 
Prof. Sollas in regarding the African protuberance 
as an unsuccessful attempt on the pajjt of the earth 
to produce another satellite. 

The birth of the moon is a piece of extremely 
ancient history, and the consequent stressing of 
Africa, if indeed there be any such consequence, 
must have started as soon as the moon's mass was 
Jost, or, in the event of excessive resistance of sima 
Iw £aal— -an unlikdy event if the postulated circum- 
l/dtences of the moon's origin be correct-^as soon as 



28 o 


NATURE 


[August 25, 1923 


le rise in temperature resulting from the blanketing 
E the sea bottom, by sedimentary deposits, in the 
eighlx)urhood of land masses became sufficient 
msiderably to reduce the rigidity of the basic sima 
encath the continental shelves. The great thickness 
E the earliest sedimentary strata suggests that this 
jndition was attained in very remote geological 
mes ; and in view of the slow progress the continents 
ould make by tins process of drift, it would appear 
xat the degree of separation now attained by these 
nd masses may be taken to point to a similar 
mclusion, even though a liberal allowance be made 
>r lateral collapse along the margins of the separated 
acts. Accorefing to tliis view, tensional structures 
lould be dominant throughout the geological history 
E Africa. 

Of other African territories I will say nothing, but 
ith regard to Uganda, which lies, be it noted, in 
le heart of the continent and between two great 
ft valleys, tensional structures are astonishingly 
3 sent, or, at any rate, difficult to find. 

Deposited on a basement of crystalline rocks which 
ipresents, in all probability, a great accumulation 
: archaic sub-a<jueous deposits intruded upon and 
rgely metamorphosed by ancient acid magmas that 
ive incorporated much of the sediments, is a very 
lick series of shales and sandstones (usually more 
: less altered) of great antiijuity but of undetermined 
;e. These arc part of what we once called the 
rgillite series (a tentative term now abandoned, sec 
nn. J^ept. Ueol. Dept. Uganda, 19^0. P- i«) they 
institute what we now call the Ankolian system, 
hese rocks have sutfered much from folding and 
:e sliced up by tremendous faults. Owing to the 
ant of easily recognised horizons within the system, 
is usually very ditlicult to demonstrate the nature 
E these faults. There can be little doubt, however, 
lat they are essentially compressional structures, 
id in every iiistaiue where the fracture contacts 
ive been seen they have revealed overthnist 
Lults. After this great phase of faulting, the 
nkolian beds have been thrown into a series of 
implicated domes, the eroded remains of which 
ere first described by me as arenas {loc. at. p. 14). 
ime of these have been the subject of careful study 
y Mr. A. D. Combe (bield (.Geologist, ITganda Service), 
ho has mapped them in detail. It is quite certain 
lat these do not give evidence of tension, but quite 
le reverse. 

Above the Ankolian, and deposited nnconformably 

r n that system, is the Mityana series, consisting 
thick accumulations of sandstones and con- 
lomerates ; these, too, have sullered from faulting, 
□t to a lesser degree than the Ankolian. The 
ature of these faults is as yet undetermined, 
he Ankolian and the Mityana senes have together 
Ben thrust up by an enormous bathylith (the 
[flbendi bathylith), the denudation of which has 
eposed the newer granite : this does not look like 
msion. Deposits revealing plant-impressions, pos- 
hly of Jurassic age, which appear to be the next 
i order of sequence, have been located in eastern 
■ganda ; they occur in a syncline of no great size : 
le significance of this structure is uncertain. No 
ther tectonic movements are as yet known in this 
juntry until we come to (probably) late Cretaceous 
od Tertiary^times, wdien we have the doming of 
ganda (the Uganda-Congo dome lying to the west 
E the syucline of Lake Victoria, wliich itself lies to 
le west of the Kenyan dome or anticline). This 
Tucture can scarcely be interpreted as tensional ; 
Bt at the time of its inception continental drift, if 
rift there has been, should surely have been well 
ivanced. The first structures of more than purely 


local significance that have been interpreted as 
tensional do not make their appearance until about 
middle tertiary times, though the action which they 
signify continued until much later : I mean, of course, 
the nft valleys, and even these, at any rate so far 
as their first inception is concerned, are more easily 
accounted for by compression than by its opposite. 

Here, with the Semhki (Semaliki the natives call it) 
and the Congo rift-scarp to my left, the Toro-Bunyoro 
escarpment to my right, and the Kuwenzori range 
behind me, I write sitting on the evidence, as it were, 
that proves, perhaps for the first time conclu.sivcly, 
the tectonic origin of the Albertine depression, and 
demonstrates beyond all doubt the amazing fact 
that early man knew the lake when it stood more 
than 1000 feet higher than it does now. A thousand- 
foot head on Lake Albert is impossible to-day, and 
has been ever since the differential drop of the 
Bunyoro scarp not only released the pent-up waters 
of Lake Albert, but gave birth to the Victoria Nile 
that connects, through Lake Chioga, the great 
Nyanza with the Albertine depression. All this is, 
in my opinion, more easily accounted for as a 
necessary consequence of compressional activity than 
as the direct result of tension. 

The tectonics of the rift is too big a (juestion to 
discuss in a letter, but it may be noted that all the 
evidence that I have been able recently to obtain 
in Toro and in the Bwamba countr^’^ supports the 
view, generally held, that Ruwei^iBOri'ifi an upthrust 
mass. It is directly connected rttt but very 

probably pre-rift in age. there is evidence to 

show that since the iiiOi^tion 6f the Albertine rift 
the bottom of the has sunk by two distinct 

major movements' 'Ivell separated in time. The 
sinkage has been pivotal with a maximum downthrow 
to the north-east, as has the subsidence of Bunyoro. 
That which, remained firm and helped in marked 
degree to hold the sinking bottom of the nft valley 
is the faulted upthrust of the Kuwenzori range : 
this does not look like tension anyway, 

1 am afraid that exception must be taken to 
Dr. Evans's use of the term rift as ajiplicd to the 
separation tract between drifting continents. Thus 
used, the term is most applicable, but it has priority 
in Prof. Gregory’s usage, which, though it may be 
less apt, is now unalterable. E. J. Wayland. 

The Semhki Plain, 

May 1. 


Protozoa and Virus Diseases of Plants. 

Attempts to discover the presence of a foreign 
organism m such diseases as tobacco-mosaic, tomato- 
mosaic, leaf-roll of potato, and numerous other similar 
infectious diseases have been the concern of botanists 
for many years. Although considerable knowledge 
has been gained as to the distribution of these diseases 
by insects such as Aphides, yet no causal organism 
has been observed with certainty, and the diseases 
have been classed accordingly as virus diseases. The 
failure to detect the presence of a foreign organism 
has naturally been a serious handicap in combating 
these diseases, many of which are of serious economic 
importance. 

The appearance of a paper by R. Nelson entitled 
" The Occurrence of Protozoa in Plants affected with 
Mosaic and Related Diseases " (Agric. Expt. Station, 
Michigan, Bull. 58, 1922) is thus of great interest. 

In this paper Nelson claims that protozoa are to 
be found in the phloem of plants affected by bean- 
mosaic and tomato-mosaic, and also in potato plants 
affected^ by leaf -roll, while such organisms are absent 
from the phloem of healthy plants. 
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trypanosoitnes is also claimed. 

When Nelson’s paper was received in this country 
some iew months ago, I was engaged in a study of 
the mosaic of hops, a disease probably to be classed 
as a virus disease. A search for protozoa similar to 
those described by Nelson was accordingly made in 
the phloem of hops thus afiected. No such organisms 
were to be observed, but elongated deeply-staining 
structures having a marked resemblance to those 
figured by Nelson and described by him as protozoa 
were found, as shown in Figs, la, ib. In the case of 
the hop-mosaic these structures were undoubtedly de- 
generate nuclei, for all transitions could be observed 
between them and the normal nuclei of the phloem. 
These degenerate nuclei were not observed in the 
^ phloem of healthy hop plants, but they 
were to be seen in the phloem of an 
unhealthy bean plant that had been 
i Ir \ kept some time in the poor light of 

■ ft ^ laboratory and the leaves of which 

■ \\ Vs) attacked by Botrytis (Fig. i, c). 

^ ■. ' These results do not, of course, dis- 

1 \l ‘ a the observations of Nelson as to 

" the association of pro- 

tozoa with virus dis- 
\ ''\v eases, for the diseases 

' A investigated 

\ ’ '\ ■- A ' \ \ have not been studied. 

\ V.‘\ ' \ Considering, however, 

\ N. \ 'X \ how important the 

\ ^ \ \ V discovery of a causal 

\ * V .V organism m virus 

\ '*■ \ • ' '' eases would be 


\ V organism in virus dis- 

'*■ V • ' '' eases would be, it 

, '' seemed advisable to 

o put on record the rc- 

^ 4 suits obtained with 

1 W li \ diseased hops and 

.1 \ \ \ 1 \\ beans. 

.1 11 I 1 \ results indi- 

• J H I wS ‘ cate clearly that the 
1 ; 11' theory of the associa- 

' K I j I ■. tion of protozoa with 

u \ W f's ' '' virus diseases requires 

ft ^ i I 1 ‘ fuller evidence than 

\\ A I 1 W '' has yet been supplied, 

ft / ft 11 '> It is to be noted 

^ that Nelson describes 

Fig , - Longitmiinalscctionsof the phloem. protOZOa Ul the 

a and ^ a mosaic hop stem, xiooo; plants he examined as 

X6„. Ssually existing singly 

in the cells, and as always elongated in the direction of 
the axis of the stem, i.e., the organisms stand perman- 
ently on end in the plant. These somewhat remarkable 
results would find an easy explanation if the structures 
in question were no more than the degenerating nuclei 
of the elongated cells of the phloem. 

M. S. Lacey. 

Department of Plant Physiology and Pathology, 
Lnperial College of Science and Technology, 

South Kensington, S.W.7, August 8. 

The Scattering of Light by Liquid and Solid 
Surfaces. 

' It is a well-known fact of observation that most 
reflecting surfaces usually also scatter a little light 
■ and are thus rendered visible. The effect is usually 
dismissed, however, as due to dust or imperfect 
polish of the surface, and Httle attention has been 
given to the problem of determining whether, when 
these disturbing factors are eliminat^r^any scattering 
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Freshly split rieavage faces of crystals show extra- 
ordinarily httle scattering. In fact, it is found that 
a clean good piece of mica has surfaces which are 
invisible even when placed at the focus of a lens 
illuminated by sunlight against a dark backgrounds 
This is what one would expect theoretically. Cleavage ■ 
surfaces of rock-salt and Iceland spar are also good, 
though not 80 perfect. The conchoidal fracture* , ^ 
surfaces of quartz are relatively very imperfect 
optically. Blocks of thick plate glass when irMhly 
broken open exhibit surfaces which apparently ^e 
quite smooth, but when illuminated by sunlight they 
show a blue superficial opalescence. Freshly-blown 
bulbs of glass when held in a strong light also show ' 
this surface opalescence very well. 

Coming to liquids, the most interesting case is 
that of metallic mercury. After carrying out a 
series of chemical purifications, washing and drying 
the mercury and then distilling it in vacuum zrom 
one bulb to another and transferring it back again 
repeatedly, Mr. Ramdas succeeded in obtaining 
surfaces which were dust-free and chemically clean. 
When sunlight is concentrated on such a mercury 
surface in a vacuum, the focal spot shows a bluish- 
white opalescence, the scattered light when observed* 
in a direction nearly parallel to the surface being very 
strongly polarised with the electric vector jierpendi- 
cular to the surface and of nearly .similar intensity 
in all azimuths. The opalescent spot when examined 
under a microscope appears perfectly structureless, 
showing that it is a true molecular phenomenon. 

To test whether the surface-opalescence exhibited 
by mercury is due to the mobility of the dispersion- 
electrons usually assumed to exist in metals, or 
whether it i.s due to the rugosities of the surface 
caused by molecular bombardment, observations 
were also made with transparent liquids in enclosed 
bulbs made dust-free by repeated distilla^n. 
Various liquids tried, e.g. ether, alcohol, ‘^nzene, 
carbon tetrachloride, liquid carbon dioxide, all . 
showed the surface-opalescence conspicuously under 
strong illumination. The cha.racter of the effect in 
these cases was, however, quite different from that 
shown by a clean mercury surface. 

The surface-scattering by transparent liquids is un- 
doubtedly due to the effect of molecular bombardment 
of the surface. It is much more intense when observed 
in directions adjacent to that of regular reflection and 
refraction than in other directions. It is leas blue 
than the internally-scattered light, and shows re- 
markable changes in its state of polarisation with 
varying angles of incidence and observation. There 
were notable differences in this respect between the 
cases in which the light is incident respectively 
within and outside the liquid on the interface. There 
is a rapid falling off in the intensity of the surface 
opalescence when the angle of incidence is increased 
much beyond the critical angle. These facts clearly 
indicate that the effect shown bv transparent liquids 
is essentially due to the imperfect planeness of the. 
surface. The scattering by a metallic liquid surface, 
on the other hand, has probably a different origin, as 
suggested above. 

The interface between two non-miscible dust-free 
liquids also shows strong opalescence undfer illumina- 
tion. For the particular case in which the interfacial 
tension is very small or negligible, the opalescence 
becomes greatly exaggerated. Some observations by 
Mandelstamm {Ann. d. Phys. vol. 41, 1913) on the 
critical state of liquid mixtures are of interest in 
this connexion. 
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opalescence of wtUsr presents apodal diffioulties-n^!^ • 
to the great ease with which this liquid catchhs wat 
Euad grease. The difSculties have, however, 'be«i' 
lucc^fuUy overcome and the effect satisfactorily 
iemonstrated, both with water rendered dust-free in 
lealed bulbs and with the water-film on a clean block 
6 t melting ice kept free of dust by a gentle stream of 
gas blowing upon it. 

C. V. Raman. 

. aio Bowbazaar Street, Calcutta, 

June 28. 

On Continuous Radiation from the Sun. 

Prof. J. Q. Sjewart recently published in these 
columns (Nature, February 10, p. 186), a very 
inter^ting communication on the optical ana 
electrical properties of ionised gases. For some time 
past I have been engaged in investigations on similar 
ones, and I wish to direct attention to onte important 
side-result. It is well known that in estimating the 
surface temperature of heavenly bodies (as has been 
done by Coblentz, Abbot, Wilsing and- Scheiner, 
and otners), from their continuous spectra, it is 
always tacitly assumed that they radiate like per- 
fectly black bodies. Several investigators have 
pointed out that this assuniption does not tally 
with experimental results. The temperature ob- 
tained by applying the total radiation law and the 
method of isochromatics to the spectral - energy 
curve are at variance with each other. They are 
also different from the temperatures obtained from 
the ionisatipn-theory. 

The best example Is afforded by the sun, which, 
according to the careful measurements of Abbot 
and Wilsmg, shows a spectral-energy curve consider- 
ably deviating from that of a black body (see E. A. 
Milne, Phil. Trans, vol. 223, p. 218) ; the fact has 
been discussed by many investigators, including 
Sch^arzschild, Groot, Milne, Dietzius, and others. 
There are ve:^ weighty reasons why the sun would 
not radiate like a black body. A black body or a 
full radiator is one which absorbs all the radiant 
energy which falls on it, reflecting none. Such an 
ideal body is nowhere met with in the world, but 
Wien ana Lummer realised it by making use of a 
hollow enclosure maintained at a constant tempera- 
ture, and provided with a small hole, the idea being 
that a beam of radiation within the enclosure would 
describe an infinitely circuitous path, and what the 
emission lacks in fullness will be made up by repeated 
reflections. 

It is clear that none of these conditions is fulfilled 
in the case of the sun. The surface of the sun 
contains a large percentage of free electrons, and 
positive charges, which endow it with a large re- 
flecting power. This point will be clear if we re- 
memb^ the analogous case of metals. According 
to the electromagnetic theory, metals derive their 
high reflecting power from the presence in them of a 
large number of free electrons, or rather electrons 


Separation of Common Lead into Fractions 
of Different Density. 

By fractional crystallisation of lead assay foil, about 
300 grams in all, two end fractions, eacji weighing 
about 60 grams, were obtained. Thes||ij||Ctions were 
then purified according to Stas’s meW^. For the 
density determinations, about ten gilpra of each was 
melted in an atmosphere of hydrogeifand allowed to’ft 
solidify in a vacuum. The densities of samples pre- 

g ared in this way were determined in specific gravity 
ottles. 

Density of lead from crystals end of fractionating 
series : — 1 1*345 ±0 005. 

Density of lead from mother liquor end of fractionat- 
ing series : — ii-3i3i:0-oo5. 

A sample of Stas lead, which Mr. C. T. Heycock 
very kindly gave me, was found to have the density 
11^28 in one experiment and 1 1*326 after re-melting. 

The difference in density between the above-men- 
tioned fractions persisted after granulating the metal 
and also after re-melting the granulated metal under 
poitassium cyanide. It was discovered in the course 
of these experiments that lead which has solidified 
slowly is not homogeneous as regards density, — the 
parts which freeze first being denser. 

Out of eleven experiments, only one was inconsistent 
with the view that the original lead had been separated 
into two fractions which had different densities. 

The work is being continued. 

R. H. Atkinson. 

Goldsmiths’ Metallurgical Laboratory, 

University Chemical Laboratory, 

Cambridge, July 18. 


Proposed Intematioiial Survey of the Sky. 

On the initiative of the French National Meteoro- 
logical Service, it has been decided to take photo- 
graphs of the clouds three times daily during the 
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graphers who are willing to co-operate voluntarily in 
the work. The photographs should be taken as nearly' 
as possible at 7 a.m., i^p.m., and 6 p.m. G.M.T. (notr 
summer time). The photompher should make a 
note of the direction in which the is poisti^f . 
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^ ^'whe4 an average hma is employed, and it 

vtt accordingly recommends that, when possible, one 
'photograph should be taken towards eacli- of the 
'■ points north, east, south, and w'est, and one towards 
ihe zenith. Photographers should be particularly 
‘ '^Oareful to mark their plates in some way, so that the 
; photographs in the different directions may be readily 
^ recognised after development ; the inclusion of a small 
, strip of horizon might be advisable for this purpose. 
In the case of the zenith photograph, a small ps^ of 
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; some object might be included {e,g. the top of a tree 
or the comer of the roof of a house) to indicate the 
^orientation of the plate. 

The main object is not to secure artistic effects, 
but rather to obtain clearly defined records of the 
cloud forms present, and therefore " contrasty " re- 
sults are preferable. 

Photographers who are willing to take part volun- 
tarily in this work are invited to send their names to 
one of us at Stoner Hill, Petersfield, and these volun- 
teers will be supplied with the necessary instmctions 
•When these are ready for distribution. At the request 
of Col. Delcambre, of the French Meteorological 
Service, instructions for taking the photographs have 
been drawn up by one of us and are to be circulated 
internationally. C. J. P. Cave. 

G. Aubourne Clarke. 


„ for AH the 

whidi are €Mj|sdn«aw'iaie tri cwn^ite ’.the^ 

are, however, conwitent vitl^py, theory, 

The trichromatic theory become* more W .^re 
complicated with subsidiary hypotheses, mcifiMmin 
with each other. I have examined a man stattd^ ^ 
completely red blind, but tested with A e 

recognised red as easily as a normal-sigfatW 
How do 50 per cent, of the dangerously cotowr bttM . 
get through the wool test ? The trichromario thooiV 
completely fails to explain the trichromic -blaM of 
the colour blind. The trichromic have no 'yellow 
sensation, regarding this region of the spectffim *8 
red-green and marking out in the spectrum a awpo- 
chromatic division including yellow, orange-yellOWi 
and yellow-green. ' > 

If the trichromatic theory were tme pOjAt 
where the hypothetical curves cut should be shiitM 
towards the defective sensation ; this is not iouna. ’ 
Let the trichrome now be examined by colour-mixmg 
metliods, and he may make an eauation R + G + V « W, 
with too much red m the mixed light, and then 
an equation with too much green in the mix^ hght# 
Again, he may agree with the normal match, or ta 
other cases only agree with the normal match when 
the comparison white light is diminished in one case 
or increased in another, thus matching two white 
lights of different luminosities. 

F. W. EDRIDQE-GRJIEff. 


An Einstein Paradox ; an Apology. 

Allow me to express regret for having misinter- 
preted Prof. Einstein’s symbols. My mistake was 
caused by the fixed idea that it was impossible for 
Ki in motion to learn anything about the signal at L 
until the light reached him. 

I owe to Mr. C. O. Bartrum the explanation that 
there are three events, namely, (i) the emission of 
light^signal at L; (2) its reception by Ki; (3) its 
reception by K ; and that each requires its own 
double set of space- time co-ordinates; thus (Xi, t^, 
(^8. (^» ^a) K's system and the same letters with 

accents for Kj’s. There will then be three pairs of 
Einstein equations. 

I find, however, from letters received, that opinions 
differ as to the interpretation of the t's. Some think 
that they are the actual times recorded by the clocks ; 
others that they have to be corrected by allowances 
for the passage of light. Some think that a body in 
notion actually contracts and that a carried clock 
joes slow ; others that the body only seems to 
Kintract and that each of the two observers thinks 
that the other's clock goes slow. The latter have a 
iif&culty in explaining the constant c. 

The simple problem of which the Newtonian solu- 
tion was gjven in Nature of June 2 ought to admit 
Df a solution by relativity methods. 1 should be 
greatly obliged to any of your readers who would 
iind me one showing the time on K's clock when the 
signal reaches K, viz. Xilv + Xifc. R. W, Genese. 

40 London Road, 

Southborough, Kent. 

Colour Vision and Colour Vision ‘Theories. 

; ’ Prop. Peddie, in Nature of August 4, p. 163, hw 
dealt with some of my strictures of the trichromatic 
ttiebry. AVhilat, nothing can be said against his 
tVeseotation* pttAe thaOQ^, it cim easily 

be 


London, August 7. 


Stirling’s Theorem. 

The recent correspondence in the columns of 
Nature on this subject prompts me to add to the 
collection a formula which I deduced about three 
ago. It was then communicated to a mathematical ' 
fnend, but has not otherwise been published. 

The ordinary Euler-Maclaurin series for log* H 1 is 

-l-i/i2n i/36on*-t- i/l26on* . . . 
It is easily shown that the last three terms printed 
above are reproduced exactly by the first three terms of 
the binomial 
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while the simpler binomial 
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reproduces exactly the terms in i/n and i/«* and 
very approximately the term in i/«*. Adopting the 
simpler form, we have • ’ 

logn! fclogv^2T-f {w-l-|) log « “ + i2n\i5n*iW ' 

or passing to common logs (M = modulus), 
logj* « I -V 0 39908993 . . 

+ («+J) logi 


”^^'*'i2n\X5W*+i 




This formula gives for 1 1 (true value i), vopooj i . 
for 2 ! (true value 2), 2*000002 . . . ; for 3 ! and 5 1 nO 
discrepancy is shown by 7-figure logs and 9-fi^e logs 
respectively. The degree of approximation m laere- 
fore high and even remarkable ; bul it mny be 
doubted whether this formula or any of under 
discussion is really to be preferred to tbe-^irect use 
of the series of which we can easily take a# ffiany 
terms as may be required for the order of n^uracy 
desired. 
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The Growth of the Telescope.^ 

By Dr. William J. S. LockvER. 


I N the beginning of the year 1608, that is, 315 years 
ago, or about ten generations, telescopes did not 
exist. The main work of astronomers before tlie year 
1608 was, therefore, concentrated upon observing and 
recording the positions of the heavenly bodies from 
day to day and from year to year. The early (1587) 
instruments for observations of position took the form 
of graduated quadrants mounted in a vertical plane 
capable of rotation about the centre of a horizontal 
divided circle. The direction of a heavenly body could 
be indicated only by pointing at it ; so every quadrant 
was furnished with a pointer pivoted at the centre of 
the quadrant. The adjustments of the instruments 
were made by using a pluml) line for the determination 


of the vertical, and a level for placing the azimuth 
circle horizontal. 

Tycho Brahe, the famous Danish astronomer (1546- 
i6oi), constructed many elaborate instruments of this 
nature for his observatory at U rani berg, but his most 
important instrument was the large quadrant fixed in 
the meridian with which he observed transits of the 
heavenly bodies through a hole in the south wall. 
This instrument w’as the forerunner of the modem 
transit circle. 

Galileo was the first to use the “ optik tube ” for the 
study of the heavenly bodies, and in consequence made 
a series of important discoveries. Thus, he found that 
the number of stars was enormously increased ; the 
“ wanderingi-stars ” were really planets ; the moon 
displayed mountains ; Jupiter possessed a family of 
satellites; Saturn exhibited curious features which 
were eventually identified as a ring system ; Venus 
appeared as a crescent ; spots were visible on the solar 

> FnMn a ditwourw delivered at th* Royal, Institutioa (m Frida;y evealaig, 
Ai>ril ao. ' , ' , f 


surface, etc. The lens combination employed by 
Galileo underwent changes as time advanced. In 
1620 Kepler suggested the use of two double convex 
lenses, and this was actually carried out by Scheiner 
in 1637. Astronomers had to wait nearly loo years 
before Chester More Hall, in 1733, put forward the idea 
of making an object-glass of two different .kinds of 
glass*-crown and flint— placed close together, thus 
establishing the so-called achromatic lens. It was not, 
however, until another quarter of a century had passed 
that John Dollond in 1758 rendered this discovery 
effective, thus heralding the dawn of what may be 
termed modern astronomical observation. 

In the year 1639 the discovery of another form of 
telescope was made, namely, the reflecting 
telescope; but it w'as not until the year 
1663 that the principle was described in 
practical form by James Gregory. It was * 
left, however, to Sir Isaac Newton in 1668 
actually to construct an instrument of this 
nature, and the telescope he made, which 
is quite small, is to-day in the rooms of 
the Royal Society of London. Like the 
refracting telescope, the reflecting telescope 
underw'ent various changes in the optical 
train ; thus we have the forms now known 
as the Newtonian, Gregorian, Cassegrainian, 
and Hcrschelian. 

As soon as the refracting telescope became 
a practical instrument it was at once 
brought into commission for instruments 
employed in the measurements of the 
positions of the heavenly bodies. In fact, 
it at once replaced “ pointers.” Tycho 
Brahe’s great quadrant was soon super- 
seded by a type of instrument similar to 
that made in 1770 by Sisson for the Kew 
Observatoty. This was an 8-foot quadrant, 
mounted in the meridian, with a finely 
divided scale and vernier. The quadrant 
form developed later into a complete graduated circle 
read by several microscopes after the type of Gambey’s 
mural circle, made in 1819 for the Paris Observatory. 

The acme of perfection in accuracy is reached to-day 
by such an instrument as the present Cape Observatory 
transit circle. In this the telescope has an objective 
of 6 inches aperture of the finest construction, two very 
finely graduated circles are attached, and several 
micrometers are employed for reading each circle. 
Many other refinements, too numerous to mention 
here, are included to attain the highest accuracy* 

In order to follow the developments of the t#o kinds 
of telescopes, namely the refractors and reactors, it 
is best to deal with each kind separately. Returning 
to the epoch many years before John Dollond made 
the achromatic lens effective, it was found that an 
object glass, which then consisted of a single lens only, 
formed images at the focus which were highly coloured 
and spoilt definition. The onlj^ method of securing 
greater magnifyi% power, ,^with dnerease df aperture 
dr ^meter, qf;,lei»^ thd of,w«t 



Fju. j.— H«velius’s ocrifil telescopes ntountcd hy sittpeiision from the roof of a tower which 
can be rotated by gearing;. 
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focaUcngth,* for experience had shown that the '^atcr. be claittped. The Dorpat instnlment may be ^id to 
the focal length the less the colour. be the &tst real modem refractor, as it embodied all 

Thus, about the year 1680 we come to tlie age of the fundamental features of telescopes constructed 
giant telescopes, when their lengths measured anything afterwards. 

from 60 feet to 210 feet. These cumbrous instmments There are three well-known recognised forms of 
were generally suspended by their middle from tall mounting telescopes, illustrated in Fig. 2, and tei^ed 
masts or towers, and to reduce their weight diaphragms the “ English,” “ German,” and “ Composite ” types, 

placed at stated intervals took the place of wooden tubes. In the English type the telescope tube is mounted 

Thus were the telescopes of Hevelius. Huyghens directly on the polar axis midway between the supports 

adopted the novel principle of only placing the object of this axis, and being symmetrically placed balances 

glass on the mast, the eyepiece being attached to itself both in Right Ascension and Declination. The 

it by a long cord which could be stretched tight, and composite type is rather similar to that of the English, 

so make the proper optical alignment. 

An illustration of a giant observa- 
tory of Hevelius’s time given here 
(Fig. i) displays three of these long 
telescopes in use. Mechanism is shown 
by which not only can the telescopes 
be hoisted into position but the roof of 
the tower to which the telescopes are 
suspended can also be turned round 
to neutralise the earth’s motion. The 
illustration shows that even in those 
days a considerable observatory staff 
was necessary. 

A telescope cannot be properly 
manipulated unless it is equatorially 
mounted, i.e. mounted on an axis 
inclined to the latitude in which it is 
used. One of the first, if not the first, 
telescope to be set up in this manner 
was that used by Scheiner in 1618 for 
observing the spots on the sun. 

Scheiner had only to direct the tele- 
scope to the sun, and fix it in declina- 
tion, when the diurnal movement 
could be compensated by simply mov- 
ing the telescope westward by hand. 

The form of mounting he adopted 
was the foundation of the German 
type of mounting telescopes, to which 
reference will be made later. 

Not only is. it imperative for a 
telescope to be equatorially mounted, 
but it must also be driven by some 
power, clockwork or otherwise, so 
that the object under observation 
will always remain in the centre of 
the field of view of the telescope. Hooke, so far as is only the tube is placed on one side of the polar axis 
known, was the first to adopt this principle in 1674. and the counterpoise weights on the opposite side. In 
As is indic.ated in an old print of his instrument, he the German type, the tube with its counterpoise weights 
mounted his quadrant at the upper end of a long polar is fixed symmetrically to' the prolongation of the upper 
axis, and rotated this by means of gear wheels actuated end of the polar axis, that is, outside the supports of 
by a falling weight. The speed was controlled by a this axis. There is still a more modern modification 
conical pendulum governor, which could be shortened of the German type, in which the polar axis is prolonged 
or lengthened at wfil.^ We had to wait, however, until at its upper end, taking the shape of a fork. The 
the year 1823 before a really efficient driving clock telescope tube is placed symmetrically in this fotk, 
was applied to a telescope. This was the work of thus obviating the necessity for counte^oise weights. 
Fraunhofer, and was adapted to the 9J-in. Dorpat re- Coming now to the advance in telescope construction, 
fractor, the largest refractor of that period, made for the mention only may be made of such instruments as the 
Czar Nicholas of Russia. The principle is the same as 15-inch Pulkowa (1839) by Merz and Mahler, the 1 5-inch 
that used to-day ; the clockwork, driven by weights Harvard (1847), also by Merz and Mahler, and the 
and controlled bj h got^pr, actuating a tangent screw iS-inch Chicago University telescope (186a), by Alvan 
which- k in gear Clark. J ^ , 





miide by Coakc for Mr. R. S- Newall's observatory. 
G^esh^. This mstrumeot) by far the ItH^t of its 
day, was mounted after the German form. It had a 
fo<^ length of 30 feet, so that the dome and observing 
chair had to be of great proportions. So satisfactory 
was . the behaviour of this instrument, that, after a 
journey to this country to inspect this telescope, the 
representatives from the Washington Observatory 
ordered a 26-inch of 32-feet focal length from Alvan 
Clark, and it was completed in 1873. 

In 1880, Grubb surpassed this size by making a 
27-inch for the Vienna Observatory; but five years 
later (1885) Alvan Clark turned out a 30-inch objective 
of 42-feet focal length for the Pulkowa Observatory. 
The following year (1886) saw another objective of the 
sa.me size constructed by the Brothers Henry for the 
Nice Observatory, but this was soon eclipsed by the 
completion in 1887, by Alvan Clark, of the Great Lick 
Refractor of 36-inch aperture and 57-feet focal length, 
erected on Mount Hamilton, in California. For this 
instrument an observing chair, as such, had to be 
abandoned, but the floor of the observatory was made 
capable of elevation and depression, thus avoiding 
many difficulties and adding great facilities. , 

Two large telescopes, though not records in size, 
followed the construction of the Lick instrument. The 
first was the 28-inch of 28 feet focal length by Grubb 
(1893) for tbe Greenwich Observatory, mounted after 
the English fashion ; this is the largest refractor in 
Great Britain to-day. In the following year (1894) 
the Brothers Henry completed the 32-inch, 53 feet 
focal length telescope for the Astrophysical Observatory 
at Meudon, near Paris. 

The largest refractor in the world to-day, namely the 
Yerkes telescope of the University of Chicago, was 
completed in 1895, the object glass by Alvan Clark 
being 4o-inch in diameter and of 62-feet focal length. 
It is mounted very similarly to the Lick instrument and 
fitted with all the latest facilities for assisting the 
observer at the eye end, including a rising and falling 
floor. 

‘In mounting large refrac*tors the standard forms 
have occasionally been departed from in order to attain 
some special end. Four examples of these may be 
mentioned here. Thus at the Paris Observatory there 
was erected in 1890 a 23J-inch objective of 62-feet 
focal length in a tube mounted in the “ Coud6 ” form 
.^ 5 jj|(il*lhe design of Monsieur Loewy. This instrument 
is so constructed that the observer Js housed in a 
comfortable room in which the eye end of the telescope 
is suitably fixed, and he can observe any object in the 
heavens, without moving from lus chair, by means of 
reflections from two mirrors in the peculiar shaped tube 
after the light has passed through the object glass. 

Another novel form was exhibited at the Paris 
Exhibition of 1900 to utilise an object glass of 49 inches 
aperture and 197 feet focal length made by Monsieur 
Gautier. In^rder to avoid the necessity of having to 
move such a heavy object-glass and tube, the principle 
adopted was to place the telescope horizontally in a 
true north and south position with the ,object-glass 
faciug north. The light from any celestial object was 
thepfreliected into this tube by means of a large silvcr«‘ 
on-gIM miiror mounted ad a stdenistat^d^mayed by:' 
clockwork.' ..This . . ^el^cosyi. 


telescope of 70 feet focal len^h of the Treptow 
Observatory, near Berlin, erected in 1^9. The main 
object in the construction was to obviate the cost oi^^ 
a large dome and rising floor, and also to make the eye- 1 
piece of the instrument very easy of access for numerous ^ 
visitors. To accomplish this, the tube was erected on 
the modified German type of mounting in such a way 
that the eye end of the tube should be situated just 
above the upper end of the polar axis. The tube was 
counterpoised in declination by two great weights 
placed at the extremities of two long arms extending . 
northwards and symmetrically plac^ as regards the 
tube. Thus the eyepiece was in the centre of motion 
of the telescope and practically stationary for all 
positions of the tube : also by simply setting the tube 
near the position of horizontality it could bs covered 
by a light wooden low structure. 

The last novel form of mounting to be mentioned was 
erected in 1912, and is known as the 150-foot Tower 
Telescope of the Mount Wilson Observatory. Its 
origin developed from the fact that an obj^ve of 
long focal len^h was required to be used in (Mfection 
with a spectroscope also of long focal lenglm^ 

Previous experience had shown that ^ currents 
near the ground affected the definition when such long 
instruments were used in a horizontal position. Dr, 
G. E. Hale conceived the idea of mounting the object 
lens high up on a metal girder tower and throwing the 
images of the celestial object to be studied vertically 
downwards on to the spectroscope placed vertically in 
a shaft in the ground, employing two plane mirrors 
above the object-glass to reflect the object downwards. 
The actual lens in use has an aperture of 12 inches and 
a focal length of 150 feet, while the focal length of the 
spectroscope is 75 feet. One of the chief peculiarities 
of the construction was that the girder work of the 
Tower was really in duplicate, one within the other 
and not touching at any place. While the dome at the 
top rested on the outer casing, the mirrors and lens 
were supported by the inner one; thus any wind 
pressure which might set up vibration in the outer 
casing did not affect the inner casing which supported 
the optical parts of the arrangement. 

Reference has previously been made to the various 
forms of reflecting telescopes, such as the Newtonian, 
Gregorian, Cassegrainian, and Herschelian, and to the 
first reflector ever made, namely, that by Sir Isaac 
Newton in 1668. For a long time the progress of this 
type of telescope was slow, but impetus was given to it 
by Sir William Herschel, who was the first to make 
mirrors of really large dimensions. The mirrors them- 
selves were composed of speculum metal— an alloy of 
copper and tin and highly ^olishecl. Hersch^^Hargest 
reflector was four feet in dlamefer, with a focal lej4t;h 
of forty feet. It was erected at Slough, near Windsot, 
in the year 1789. The tube was pivote^ near the . 
ground and mounted between Jii^h wooden tresttess.i , 
while there was no restriction tu its, movement m | 
vertical direction it was 63^<?apablfi of a yerjp amfdK ‘ 
jiaterar'iimt^'’easi 
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^ very complex 'Conattu^n/ aad' tiub lumDagqnieQts 
adopted vary very considerably . from Aiie lpstihiq^^ 
to another, no two forms being alike. 

We come now to the largest reflector of tb^ premit 
time, namely the Hooker loo-inch erected at the 
Wilson Observato^ m 1919. This mirror of 13 u^es 
thickness, and weighing four and one-half ton?/lMtti ' 
focal len^ of 4a feet. Though the block of glau, m; 
cast in France, the figuring and silvering is due i^-lsbe 

REFRACTORS 


ul^oDS to pnir OftronAs^ ^ 

Nearly sixty years lateir (1845) Lord Rosse j[round,' 
polished, and mounted a six-foot reflector at Farsons- 
town in Ireland. This leviathan of 54 feet focal length 
was mounted somewhat after the fashion of Herschd’s, 
but solid masonry replaced the wooden-trestle struc- 
ture. T^e movements of the tube were also similarly 
restricted. 

While Lassel’s reflectors, the largest of which was 
four foot and made in 1863, were not an ad- 
vance in size, yet he instituted a great im- 
provement by mounting the instrument equa- 
torially after the modified German type. 

Srubb in 1870 completed a mirror of the 
same dimensions for the Melbourne Obser- 
vatory, mounting it in the composite fashion. 

This was the last large reflector which em- 
ployed a mirror of speculum metal, because 
jlass mirrors were beginning to supersede 
them. 

In the years 1856 and 1857 Steinheil and 
Foucault discovered a method of making 
nirrors by depositing silver on glass surfaces. 

This produced a highly efficient reflecting 
surface and soon came into common use. One 
if the first large reflectors with this type of 
a^or was that made by Foucault himself for 
^e Paris Observatory. It was constructed 
)n the Newtonian principle, mounted equa- 
torially on a heavy wooden framework 
movable on castors and clock driven. In 
1875 Martin made a four-foot mirror for the 
same observatory, and it was only owing to 
the thinness of the glass disc in relation to 
ts diameter that it was not a success. The 
:ompleted instrument was mounted in the 
tomposite form. 

An immense advance was made by 
[!ommon, who in i888 constructed and used 
i mirror of five feet diameter. The tube was 
mounted on the modified German plan, being 
placed in a fork bolted to the upper end of 
the polar axis. To minimise the great weight 
)f the polar axis on its bearings the novel 
dea of floating it was adopted. It was not 
ill the year 1908, that is, twent/ years later, 

:hat a mirror of the same size was made. 

This was accomphshed by Ritchey for the 
MEount Wilson Observatory : the style of 
amounting was rather similar to that adopted 
jy Common. 

Another ten years saw the completion 
[1918) of the six-foot reflector for the Dominion 
Observatory, Ottawa. This great glass, the work of 
Brashear, is equal in size to the speculum mirror of 
t^rd Rosse and weighs two tons. The form of 
nounting of the tube is after the composite type, the 
nbving parts n^eighing 35 tons. The telescope is 
^pable of being used either as a Newtonian or aa 
i Gasse^ainian. 

. it sbohld be noted tba|-“ rising floors in an ob- 
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Fro. 3.— The growth of telescopes during the century i8ao to 19*0, , , 

skill of Ritchey. The great tube carrying the riiiiior 
is mounted after the English type, and the moving jparts 
of the telescope amount in all to fourteen and one-ludf 
tons. Either the Newtonian or Cassegrainj^n form of 
instrument can be utilised. Thus, after a lapse of two 
and a^half centuries, the one-inch reflecting teilescope 
.of Sir Isaac Newton has grown into a monster bf roo 
inches. ' ^ ' 

Hltvifig thus separately surveyed the progress of th# 
“ of it iai interesting to obtaiif a- 
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means of the accompanying, diagmm (Fi^. 3J. The 
period of time covereo is the century beginning m i8ao, 
and while the years are displayed down the centre of 
the diagram, the size (in inches) of the object glasses 
and mirrors arc shown respectively on the left- and 
^right-hand sides against the years of their erection. 
Many other large instruments of interest, apart from 
those that were records in size in their time, have 
been inserted. 

No less interesting and important is the study of the 
geographical distribution of large telescopes. For this 
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at Cordoba. This instrament, although complet^ £1$ 
not yet been erected. 

South Africa and Australia are both blMik in this 
respect, except that a 26-inch refractor is neariiig 
completion for the former, but it is honied that in 
the near future both these countries will be better 
represented. 

The limit of size of a telescope, whether it be refractor 
or reflector, for the accomplishment of useful work has 
by no means yet been reached, providing the instrument 
be placed in a specially selected locality high up on 
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Fk, 4.— (ieographic.'il diitnlmtion of large telescopes. 


purpose the positions of the great telescopes have been 
indicated on a chart of the world (Fig. 4). On this 
diagram refractors from 30 to 40 inches aperture arc 
represented by large black spots, and those between 
30 and 29 inches by small black dots. On the other 
hand, reflectors from 60 to loo inches in diameter arc 
indicated by large circles, and those from 30 to 59 
inches by small circles. It will be seen that the very 
large telescopes predominate in two main regions, 
namely Europe and the United States of America with 
Canada, Only one telescope of the very large type is 
situated in the southern hemisphere, and that is the five- 
foot reflector for the Argentine National Observatory 


some extensive plateau, where the “seeing” is of a 
high-class nature during the greater part of the year. 

This limit is at present only temporarily restricted 
by the maximum limit that can be reached by those 
whose work it is to cast the necessary glass blocks. 
The mounting of even the largest telescope is now only 
a mild engineering problem. 

It must not be forgotten, however, that large 
telescopes are very expensive not only to construct 
but also to house; yet experience W shown, at 
any rale in the United States of America, that 
when occasion arises an enthusiastic private donor 
generally appears. 


Obituary. 


T he death is announced of Dr. Hermann Biggs, 
Commissioner of Health, New York State, at the 
age of sixty-tliree . After graduating at Bellevue Medical 
College, Dr. Biggs studied in Berlin and Greifswald, 
and returning to the United States in 1895, directed 
the production of the first diphtheria antitoxin in that 
country. In 1900 he became general medical officer 
'of the New York City health department, and there 
estabUshed the first municipal bacteriological labora- 
tory. This post until 1914, when he -jw, . _ 


appointed Commissioner of Health to New York 
State. Under his administration the health of New 
York City and State changed marjiedly for the better. 
He organised a campaign against tuberculosis, and was 
responsible for a body of wise health legislation. He 
was a scientific director of the Rockefeller Institute, 
and, for a short time, medical director of the League of 
Red Cross Societies. He ^aVe t*o his counti^ and to the 
world distinguiShfid.fiSfVi^, imd preventive medicine 
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Current Topic 

Atomic ptojeddles have been used by. many 
Investigators to batter down the defences which 
have guarded so well the innermost mysteries of 
the structure of matter. The a-particle, Unrated 
spontaneously in radioactive transformations, has, 
thanks to its enormous velocity, been of special 
service in elucidating the constitution of the atom. 
Jn these investigations no one has played a more 
important part than Sir Ernest Rutherford, and it is, 
therefore, appropriate that in the address which 
appears as a supplement to this issue of Nature 
he should give an account of the life history of such 
a high-speed o-particle. When the particle is ex- 
pelled from a radioactive substance, it has been 
proved to be the nucleus of a helium atom of mass 4 
carrying two positive charges of electricity. Recent 
experiments by Henderson have shown how, by the 
successive capture of electrons, the a-particlc Incomes 
a neutral helium atom. The experiments, which 
W'ere carried out by observing the deflexion of a 
narrow pencil of a-rays in a magnetic field, have 
been confirmed and extended by Sir Ernest Ruther- 
ford. It appears that not only may the doubly 
charged helium nucleus remove and capture an 
clec;tr()n from the outer electron structure of the 
atoms m its path, but the converse change may also 
take place. In passing through other atoms this 
clectroTi may be knocked off, ahd the singly charged 
a-particle revert back to the doubly charged type. 
The sf)mewhat unexpected conclusion is reached 
that this process of capture and loss may repeat 
itself more than a thousand times in the flight of 
the particle. Similar considerations apply in the 
case of singly charged and neutral helium particles. 
Though the results of these encounters may be less 
startling than those in which disintegration of an 
atomic nucleus like that of nitrogen or of aluminium 
occurs, it seems probable that the study of these 
rapid interchanges of charge will yield information 
of great value to the theoretical physicist. 

The attempt to restrict the spread of epidemic 
disease amongst plants is creating a phytopathological 
service of inspection in many countries, and legislation 
is gradually restricting the free movements of plants 
and plant produce in and out of the various countries. 
In a paper under the title " The Biological Basis of 
Plant Quarantines ” contributed to Phytopathology 
for June,"W. A. Orton and R. Kent Beattie attempt 
to get down to the first principles underlying such 
legislation, and their views deserve careful study in 
Great Britain, both by growers and students of 
pathology, as, if the conclusions arrived at find 
favour in the United States, the British exporter of 
plants may experience increasing difficulties in the way 
of export trade with that country. The authors 
draw a fundamental distinction between communica- 
tions between countries that are close neighbours, 
and traffic in plants across the ocean barriers that 
separate continents, , They conduce that within the 
area of ^^^nontment the cidkvated host ^plants and 
their parasites. casgi 
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their battle and arrived at an approximate 
librium, the issue of the conflict var)ring of ooutse 
each season, but without violent fluctuation. When, 
however, a parasite crosses an ocean barrier, then ite 
arrival in the new continent may be followed by 
incalculable results, and a cultivated crop may almost 
be exterminated before selection of more resistant 
forms, or other factors operating over a space of time, 
have again produced an equilibrium in Which the 
cultivation of the crop is economically possible, 
allowing for the average loss produced by this parasite. 
These results may follow, even when the parasite 
thus introduced is one regarded as relatively in- 
nocuous in the continent where it has long been 
known. For example, chestnut bark disease, 
Endothia parasitica, though a relatively minor 
trouble in Asia, has, since its introduction to America, 
bid fair to destroy all the che.stnut forests of the 
country. The author's arguments bring them into 
disagreement with the conclusion of the last Inter- 
national Phytopathological Convention, held in 
Rome in 1914, as they emphasise the importance of 
“ common species of long-standing dispersion " which 
inspecting officials naturally tend to overlook, and 
lead them to the very important gene^jal principle 
that “ intcr-continental trade in plant propagating 
'material is fundamentally dangerous, and to be held 
within the narrowest limits compatible with economic 
need.” 

One of the best-known German scientific workers, 
and at the same lime one of the founders of modern 
physical chemistry, Wilhelm Ostwald, who was bom 
September 2, 1853, at Riga, iS about to celebrate his 
seventieth birthday. After having studied at Dorpat 
he was appointed, in 1883, professor of chemistry at 
the Baltic Poly technical School of Riga, and, in 1887, 
professor of physical chemistry in Leipzig. Here he 
developed a great ability as an investigator as well 
as a teacher. His work gave a firm experimental 
foundation to the theories of van 't Hoff and Sv. 
Arrhenius. There, scientific workers from all over 
the world assembled round the master, and built 
up, in a short time, the edifice of modern physical 
chemistry. Besides this work, Ostwald produced a 
number of valuable text-books, including his large 
** Outlines of General Chemistry,” ” The Fundamental 
Principles of Chemistry,” ” The Principles of In- 
organic Chemistry,” and ” Scientific Foundations of 
Analytical Chemistry.” At the end of last century 
Ostwald devoted himself more to questions of naturil 
philosophy, such as the energy resources of the world. 
These studies, the fight against scientific materialism, 
and the propagation of Haeckel’s monistic philosophy 
so occupied his mind that he gave up his jj^rofessorial 
duties in 1906 and retired to his country seat in 
Grossbothen, Saxony. It was a token of the breadth 
and productivity of Ostwald 's mind that even then 
he created for himself quite a new sphere of activity. 
Starting from the art of painting, which he had loved 
and cultivated since fhis youth, he work^ out a 
toJout, Jt)y which every tint qan be 
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characterised by exact figures. ,He had expowiiMi 
system in various woilcs on colours, and it has aliwwi^ 
led to the foundation of an institute for colour 
investigation in Dresden. The numerous pupils and 
friends of Ostwald rejoice in the work of their leader 
, and offer him their tribute of esteem. 

The second tricimial Pan-Pacific Science Congress, 
which opened at Melbourne on August 13, is being 
held under the auspices of the Australian National 
Research Council and with the support of the 
Commonwealth and State Governments. The first 
congress was held in Honolulu in 1920, and the third 
will be held in some other country bordering on the 
Pacific. The object of these congresses is the pro- 
motion of the study of scientific problems of common 
interest, and the meetings form part of a general 
plan aiming at the maintenance of harmonious 
relations between all the countries within and border- 
ing the Pacific region. In addition, therefore, to 
representatives from Great Britain and various parts 
of the Empire, distinguished men of science from the 
United States, Jai)an, and Formosa, the Netherlands, 
Dutch East Indies, and other countries are attending 
the Melbourne congress. Among the subjects under 
discussion are : irrigation problems ; agricultural 
education and researcli ; genetics, with special 
reference tq the improvement of farm animals ; 
organisation of research among the natives of the 
islands of the Pacific. (A strong effort will be made 
to obtain from etlmologists agreement as to a definite 
and practical scheme for the investigation at once of 
the fast-disappearing races in those islands in which 
Australia is especially interested. If such a scheme 
can be devised it will be laid before the Commonwealth 
Government with an urgent plea that it be put into 
effect at once) ; introduced pe.sts and natural enemies ; 
paper pulp ; Australian possibiUties ; meteorology 
of the Pacific ; terrestrial magnetism in Pacific 
regions ; value of hydrographical work of the Royal 
Navy, and Australia's responsibility to continue it; 
survey of the Great Barrier Reef ; international 
notification of animal diseases ; hygiene of Pacific 
Region ; fisheries and marine biological stations ; 
parasitological problems, etc. We hope to give an 
acepunt of the proceedings of the congress in a future 
issue. 

A SPECIAL number of the Revue Scientifique was 
published on July 28, under the title of " L'Osuvre 
de Pasteur et ses cons6quences." We may regard it 
as the complement of the special Pasteur number of 
Nature : but it goes further afield. It contains 
many articles by writers of great authority : and it 
represents the devotion of all France to Pasteur’s 
memory. He lived and worked for France, and wore 
out his life for her. His work was for the good of the 
world. Still, it was for the honour and glory of 
France : fnat was his revenge, after 1870, to set 
France high above Germany in a vast domain of 
sdence. Every year we in Great Britain, though 
we are grateful to him, are living under this disgrace, 
'riiat we have no monument or memorial to him, to 
Show pur sense of gratitude all that we hivi^ 
learned from him. , Among the articles in this number 
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M the Revw -in two ^ remarlmhle 

interest. One is on ‘the predesissied course df his 
dimoveries, " L'Enchalnement dee d^couvertes de 
Pasteur^' There is no end to the wonder of tibds 
orderly and inevitable enchainment of discoveries. 
The other article is " Pasteur et la Maternity.” 
tells the story of Semmelweis and his defeat : a nd 
the story of Tamier’s work, who in one year saw, in 
the Maternity de Paris, 132 women, out of 2237, 
of puerperal fever : indeed, in May, out of 31 admitted| 
for wnfinement, 30 went out dead. Then, the^ 
wearisome debating and theorising, up to that day 
in 1879. March 11, in the Academic de M6decine, 
when Hervieux poked fun at the notion that puerperal 
fever was caused by germs, and Pasteur went up to 
the blackboard and sketched streptococcus on it, saying, 

Tenez, void sa figure.” We see, by an advertise- 
ment in the Revue Scientifique, that copies of Aronson’s « 
bust of Pasteur can be had at prices according to size. 
Surely, some English shops ought to stock this bust. 
But where is our proper memorial of Pasteur in 
London ? 

A SEVERE typhoon was experienced at Hong-kong 
on Saturday, August 18, and much damage occurred, 
accompanied with loss of life. The wind is said to 
have attained a velocity of 130 miles an hour, which 
is stated to be the highest on record, and the baro- 
meter fell to 28'66 in., said to be the lowest reading 
on record at Hong-kong. In two hours, from 9 to 
II A.M., during the height of the storm the rainfall 
amounted to about 5 inches. Good notice was given 
of the approach of the typhoon, which was first 
reported on August ii, from Guahan, Ladrone Islands, 
in the North Pacific. The progress of the typhoon 
was about 270 miles a day to the west-north-west. 
Later reports fortunately state that Hong-kong has 
suffered far less than might have been expected, but 
the typhoon warning was again hoisted on August’ 20. 
Typhoons are regularly warned at Hong-kong by 
those in charge at the Royal Observatory. 

In the General Electric Review of America for 
August there is a complete technical description of 
the latest broadcasting station in New York. It is 
termed ” Broadcast Central ” and operates under the 
call letters W J Y and W JZ. It was opened on May 15 
and can be heard by radio listeners on the eastern 
side of the United States. It has ” two channel ” 
operation, so that it transmits two different pro- 
grammes simultaneously. WJY, called thp ” jazz ” 
channel, operates on a wave-length of 405 metres 
and broadcasts popular music, news, lectures, etc. 
The WJZ channel operates on a wave-length of 455 
metres and broadcasts operatic and classical music. 
Both the studios are on the sixth floor of the .®olian 
Hall, which is in the centre of New York City. As 
concerts and recitals are alwaj^ being given in this 
hall, arrangements have been made to broadcast them. 
Special line wires also have been run to the more 
important theatres and hotels, so that outside per- 
formances can be, readily transmitted. The 
are strung hrom rsd-ioot bpwiia loca^ ooi the 



August 25 » W3] i^A7*l7^£ ^ 


separa^^ioiir horizontal sysi^ separated by., 
topes and Insitlators. The length of the wires forming 
fOne syatem is 45 feet, and the length of the other 
system is 55 feet. As the output of a high-quality 
microphone seldom exceeds a few millivolts* con- 
siderable amplification is necessary. A three-unit 
■motor generator set is used. One of the generators 
has a 1 000- volt commutator at each end, thus giving 
1000 volts for the amplifier plate filter and 2000 volts 
for the transmitter. The equipment is all duplicated, 
one set being in reserve, so as to reduce the risk of a 
breakdown to a minimum. From the listener’s point 
of view, this alternative choice of programmes is an 
attraction, and the operation of Broadcast Central has 
been extremely successful. 

The New Phytologist (vol. 22, No. 3) contains a very 
stimulating article by Dr. F. E. Clements under the 
title of “ The Ecological Method in Teaching Botany,” 
in which the author's ecological outlook is applied to 
the problems of teaching with the insistence upon 
quantitative study of environment, and the response 
thereto, that has proved so fruitful in his studies of 
vegetation. This paper should do good if only for 
its challenge to the traditional methods which hold 
such unquestioned sway, though many teachers will 
fedl Dr. Clements’s ideals — that the student’s educa- 
tion should be based mainly upon first-hand investiga- 
tion, brought into an ordered and correlated form by 
the method of group discussion, all the work being 
done ” where the plants are, whether this be the 
greenhouse, garden, field or (much less satisfactory) 
the ordinary laboratory ” — make demands which the 
staffing and accommodation of most British depart- 
ments of botany would render impossible. Dr. 
Clements's distrust of the efficacy of lectures, his 
challenge to the professors' insistence upon principles 
as apart from facts, his criticism that the laboratory 
notebook, save for its indifferent quality, is more 
suitable to a drawing class, and his objection to the 
content of the typical elementary class in which 
morphology is paramount, are points in his paper 
which might well provoke animated discussion; but 
there can be little question that a new generation will 
do well to take a critical survey of the methods and 
results of the formal lecture and laboratory courses of 
their predecessors. 

Applications are invited by the Admiralty for a 
Junior Scientific Assistant in the Experimental de- 
partment of tiie Signal School, the duties being con- 
cerned with the application of W /T devices ; also for 
a Junior Scientific Assistant having a good knowledge 
of general physics, possessing an honours degree in 
physics or its equivalent, and with some experience 
in research. Applications for the posts should be sent 
to the Secretary of the Admiralty (C.E.), Admiralty, 
§.W.i. 


iie8cribfl& hx K Abwcromby, In riie Qttart. Jour. 
Roy. M 4 t. Sc».T 16. ppl 119-126, 1890, as bayit^ been 
observed by Mr. S. Elson, a Calcutta pilot. * f^bssibly 
the phenomenon is not very uncommon, ' , . ; 

The British’Research Association for the VlTodilen 
and Worsted Industries announces the following 
awards for the year 1923-24 : Research Fellowships : 
Mr. Robert Burgess, of Nottingham, to carry out 
investigations on the damage and deterioration cati^ 
by bacteria and fungi on woollen goods and ygaSi 
during storage ; and Mr. H. E. Farrar, of Leeds, to 
conduct research on the dyeing of wool with acid and 
mordant colours. Advanced Scholarsliips ; Mr. S. 
Menzer, tenable at the University of Leeds ; Mr, 
T, N. T. Graham, tenable at the Scottish Woollen 
Technical College, Galashiels ; Mr. P. M. Redman, oi 
Keighley, and Mr. W. Lee, of Halifax, tenable at the 
Bradford Technical College. 

We have received from British Drug Houses, Ltd 
(16-30 Graham Street, N.i), a specimen of toeii 
standard lactose B.D.H., which has been preparec 
of guaranteed purity for the particular requirexnenb 
of bacteriologists and biologists. We have tested v 
with several strains of Bacillus typhosus, B. para 
typhosus, B. dy sente fies, and other micro-organisms 
and find that it gives the characteristic and typica 
fermentation reactions of the respective organisms 
One gram incinerated on platinum gave no weigh 
able amount of ash. We therefore believe that th 
claim made as to the purity of this lactose is substan 
tiated. It is supplied in i lb. sealed tins, price 35. 
each. 

« 

The Nouvelle Soci6t6 Helv^tique, 28 Red Uo 
Square, London, W.C.i, has just issued a useft 
bibliography of books dealing with Switzerland whic 
have appeared in English since 1880. The list ix 
eludes not only guide-books and tourist literature bi 
also those on historical, constitutional, and socL 
subjects, and in addition works by Swriss writei 
translated into English, as well as books in Englk 
on such pioneers as Rousseau and Pestalozzi : 
education and de Saussure in science. All lovers < 
Switzerland and its people will find the bibliograpl 
helpful and interesting. Copies may be obtained Up( 
application to Dr. Paul' Lang, Secretary of tl 
Society, at the above address. 

THSr names of the green pheasant, the copp 
pheasant, and the golden pheasant were added to t 
Schedule to the Importation of Plumage (Prohibitio 
Act, 1921, by virtue of the Importation of Pluma 
(No. 2) Order, 1922, dated June 12, 1922. As w 
announced in the Press at the time, the Adviso 
Committee appointed under the Act, in recommeiw^i 
the addition of the names of these birds to t 
Schedule, further recommended that the mat 
should be referred to them again for review after 1 
expiration of twelve months. The Committee I 
now reconsidered this question and has recomm^d 
that the golden pheasant should be included in t 


Referring to the letter of Dr. G. D. Hale Carpenter 
on a waterspout with a sheath or sleeve, published in 
Nature of September 23, 1922, p. 414, and one on 
the same subject by Ii)t. Willard J . Fisher in the issue 
of November, ' ^ 


I Schedule for a further period of twelve months, 1 : 


18 p£ 669 Fiaher toeay that 1 toat the copper and green pheasants should be remo\ 
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The Board of Trade accordingly desircsrt to be known 
that an order will be made in due course, removing 
the names of the copper and green pheasants from the 
Schedule, with effect from January i, 1924. 

Science announces that the committee of the Daniel 
Giraud Elliot Medal desires to receive nominations 
for the awards of the years 1921 and 1922, which are 
still open, because the committee has not been able 
to reach unanimous conclusion on any work thus far 
brought to its attention. The Elliot Medal is awarded 
for some especially great contribution, not for general 
accomplishment, in the field of either zoology or 
palicontology. It is not restricted in either branch to 
the vertebrates, but may be made in either the 
vertebrate or invertebrate field and is open to scientific 
workers of the world. The award of tlie gold medal is 
accompanied by a generous honorarium. Nominations 
for the two years mentioned, namely, 1921 and 1922, 
and also for 1923, can now be received, ('ommuni- 
cations should be addressed tu the Secretary of the 
National Academy of Sncciees, Washington, D.C. 

The eleventh meeting of the Indian Science Con- 
gress will be held at ] 3 angalorc on January 14-19, 1924. 
H.H. the Maharajah of Mysore will be patron of the 
meeting, and Sir Asulosh Mookerjee will be president. 
The following sectional presidents have been ap- 
pointed ; — Mr. B. ('. Burt (agriculture) , I^rof. C. V. 
Raman (physics and mathematics) ; Dr. E. R. Watson 
(chemistry) , Prof. K. N. Bahl (zoology) ; Prof. 
Agharkar (botany) ; Mr. H. Bosworth Smith (geology) : 
Lieut. -Col, Christophers (medical research) , Mr. J. 
Hornell (anthropology). The honorary local secre- 


taries will be Prof. F. L. Usher, Central College, 
Bangalore, and Mr. S. G. Sastry, Secretary, Board of 
Scientific Advice, Bangalore. Further information 
can be obtained on application to the hon. general 
secretary. Dr. J. L. Simonsen, Forest Research 
Institute and College, Dehra Dun, U.P. India. 

The Journal of the ROntgen Society (the oldest 
radiological society in the world) for July (vol. xix. 
No. 76) contains an account of the twenty-fifth 
anniversary dinner of the Society held in March last, 
and a translation of Rontgen’s first and second 
memoirs on X-rays, entitled “ Concerning a New 
Kind of Ray," which are interesting reading. 

The latest catalogue (No. 378) of Messrs. Bernard 
Quaritch, Ltd., 11 Grafton Street, W.i, is of a mis- 
cellaneous character, but of the 1399 second-hand 
works offered for sale many deal with science, and, 
as is usual with the lists issued by this firm, 
some are very scarce and choice. The catalogue 
also comprises a list of selected new and recent 
P'lblications. 

The McGraw-Hill Publishing Co., Ltd., anno«oes 
an interesting new series of books under the 
" Concise Studies in Kconomic^|||pblems,’’ which will 
embody the results of rcsearq|Htudics made by the 
Institute of Economics of Wa^iingtou, D.C., U.S.A. 
The first volume will be" Germany's Capacitv toT'ay.’' 
Succeeding works will deal with International 
Economic Reconstruction, International Commercial 
Policies, Industry and Labour, and Agricultural 
Economics. 


Our Astronomical Column. 


The Density ok the Corona. — The question of 
the density of the corona is of interest both with 
regard to possible refraction of starlight in the in- 
vestigation of the Einstein hght-deviation, and with 
regard to the amount of resistance met with by 
comets of small perihelion distance. Astr. Nach,, 
5238, contains a discussion of the subject by lb 
Fessenkoli, of Moscow. 

The author assumes that the total light of the, 
corona is equal to that of the full moon, and that the 
light intensity varies (1) as the inverse square, (2) as 
the inverse fourth power, of the distance from the 
sun's surface. He utilises some studies of his own on 
the light-reflecting powers of the terrestrial atmo- 
sphere at various heights, obtained from measures of 
the brightness of twilight for dilferent angles of de- 
pression of the sun. He calculates that the light 
given by a small volume of the corona, 5' from the 
sun’s limb, in terms of the light given by an equal 
volume of terrestrial atmosphere, of the density and 
compiffiition that exist at a height of 100 km., placed 
in the same situation as the coronal volume, is : — 
on supposition (i) 0*52 x lo’* ; on supposition {2) 
0-27 X io“*. The density of the corona at 5' from the 
limb is thaf of hydrogen at pressures 0-43 x 10-® mm. 
and 0-22 X lo’* m'm. (temperature o" C.) on the two sup- 
positions. It will be remembered that the nearest 
stars that have been observed in the Einstein in- 
vestigation were considerably further from the limb. 

Report on the Kapteyn Selected Areas. — 
Prof, Van Rhiju, of Groningen, has issued a useful 
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report on the progress of researches on these areas. 
They are distributed on a uniform plan over the 
celestial sphere, and are to be studied in an exhaustive 
manner by a number of co-operating observatories. 
The first step is the formation of a jihotographic 
Dnrehmusterung of the stars in the areas ; this is 
being done at Harvard and Arequipa, with ajiertures 
of 16 and 24 inches, and limiting magnitudes 15-9 and 
16-3 respectively ; these plates are being measured at 
Groningen. It is estimated that the number of stars 
is about a quarter of a million, the total area being 
225 square degrees, or 1/183 ibc sphere. The 
positions are determined to an accuracy of half a 
second, the magnitudes to o-i mag. The centennial 
proper motions of the stars of mag. 12 and brighter 
are determinable to a third of a second with the aid 
of the Carte de del plates ; those of the fainter stars 
will not be obtainable for some years with the neces- 
sary accuracy. 

The best methods of determining absolute motions 
and eliminating magnitude error are discussed ; the 
author hopes that Kapteyn’s plan for a photographic 
parallax Durchmiistenmg will not be abandoned . He 
admits that the results are illusory for parScular 
stars, but he thinks that they will serve to QfliO|fari 
the parallaxes of stars of the same magnkiJae 
large and small proper motions. The coJout^KikJes 
are being determined by Scares by comparison of 
photographs on ordinary and orthochromgitic plates, 
Altogether the report gives a hopeful summary of, the 
results already attained and those to be looked for in 
the near future. 
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Research Items. 


Tests of Natural and Culture Pearls. — A 
simple optical method of distinguishing the Japanese 
" culture " pearls from wholly natural pearls is de- 
scribed by Dr. F. E. Wright in Joum. Washington 
Acad. Sci., 1923, vol. 13. p. 282. In a bead of 
mother-of-pearl, such as is always used for the nucleus 
of the " culture ” pearls, the nacreous layers are not 
concentric to the surface, but are apjjroximately plane, 
being parallel to the surface of the shell from which 
the bead was cut. Now normal to this surface the 
reflecting power, and consecjucntly also the opacity, 
is at a maximum ; whilst at 90'’ from this direction 
(that is, looking along the laminaj there is a minimum 
of reflection and of opacity. A " culture '' pearl when 
viewed in a strong reflected light (for example, with 
the observer’s back to the sun) shows at the opposite 
poles of one diameter a small bright spot due to the 
light reflected from the lamina' of the enclosed bead 
of mothcr-of-pearl. In a strong beam of transmitted 
light (arranged in a closed box with lens and mirror, 
the pearl resting in a circular aperture) the *' culture " 
pearl shows two positions of maximum opacity, whilst 
the natural pearl is the same in all positions. A third 
method, which is applicable also to “ culture " pearls 
containing a real peail as nucleus, is given by an 
examination of the walls of the hole drilled through 
the pearl. The jn'arl is illuminated by a strong side 
light and a minule bead molted on the end of a gold 
wire IS lusertetl in the bore to act as a reflector, 
which IS viewed undi'r the microscope. 

CoNDENSJ'.D Milk — An important report by Dr. 
Savage and Mr llunwickc on the manufacture, con- 
dition, bacteriology, and spoiling of commercial 
sweetened and unsw'eetened condensed milk has been 
issued by the Food Investigation Itoard (Special Fep. 
No 13) The changes in the condition of the milk 
as a r(‘snlt tif its concentration are profound, and not 
merely Ihosi' caiise<l by deprivation of water. It is, 
for example, a much worse cuiulnctor of heal than 
unconci'Titrated milk While sporing aerobic bacilli 
are present in a considerable proportion of samples, 
decomposition and .spoiling arc nearly always due to 
nou-sponng bacteria, particularly certain micrococci, 
which either survive the preliminary pasteurisation of 
the raw milk in the course of manufacture, or after 
canning are admitted to the tins through minute leaks. 
The sources of bacterial contamination and multipli- 
cation are mainly from the original milk, from the air 
of the factory, and particularly from dirty pipes and 
apparatus. As regards the viability of tlic micrococci 
which cause spoiling, in unsweetened condensed milk 
they may survive a temperature of 70° C., but are 
destroyed at 80° C. in a short time ; this suggests that 
a longer pasteurisation of tlie raw milk might be an 
advantage. The best manufacturers appear to have 
achieved striking success, however, m dealing with 
such an unstable substance as milk. 

Researches on Marine Animals. — We note with 
pleasure that Prof. MTntosh- -the veteran naturalist 
— continues to publish his notes from the Gatty 
Marine Laboratory, the forty-fifth paper of this series 
appearing in the July number of the Annals and Maga- 
zine of Natural History. A note on variation in the 
wild rabbit is included, but the other items refer to 
marine animals. The results of a comparative study 
of the British species of Lepadogasler (Sucker-fishes) 
are set forth, the characters of the young as well as 
of the adults being contrasted. The sub-fossil skull 
of a whale found at Airthrey, near Stirling, is de- 
scribed and figured, and Sir William Turner's con- 
clusion that it pertains to Sijjibald's Rorqual is 
corroborated. A fragmentary skuU of Salma 


australis, from the Campbell Islands, is also described. 
Finally the variation of Amphinome rostrata, a 
Polychaetc worm, is considered, and the conclusion is 
arrived at that the differences said to exist between 
specimens from the Atlantic and Indian Oceans are 
not specific, but are largely due to diflerent methods 
of preservation. Formalin is condemned as an un- 
suitable preservative for animals of this group. 

Virus Diseases of Potatoes. — A valuable addi- 
tion to knowledge of the virus diseases of the potato 
(Leaf Roll, Mosaic, etc.) has been made by P. A. 
Murphy, of Dublin, who publishes an account of his 
urork m the current issue of the Journal of the Irish 
Department of Agriculture. It is now^ well established 
that what has hitherto been called degeneration of 
the potato is not due so mucli to environmental causes 
as to the presence of infective diseases of which the 
perplexing feature is that no visible causative organ- 
isms have yet been discoi'ercd. The menace of these 
virus diseases to the economic plants of the world 
seems to be increasing. Already the inai/.e and sugar- 
cane crops in America have been atlacked over large 
areas of the country In adibtion to the potato 
these diseases (it may be the same disease) in the 
British Lsles attack the tomato, mangel, and the hop. 
It was shown some years ago by yuanjer in Holland 
that the infection is transmitted from plant to plant 
by species of aphis. Mr Murphy has now proved 
that other insects infesting tlie potato, such as 
various species of Jassid and ('apsid, are capable 
of transmitting infection. In this connexion it is 
interesting to learn that potatoes when grown in the 
North of Scotland are not .so liable to infection, and 
it has been suggested Hint this is due to the absence 
of disease-cariying insects at a hudicicutiy early stage 
of the grow'th of the ])lant. Whatever the reason 
may be, it is iimloiibted that tubers imported into 
the south from this region are generally free from 
disease and produce a much heavier crop of potatoes 
than that raised from iinligenous “ seed.” Mr. 
Murphy also shows that certain varieties of potatoes 
are less liable to mfet lion than others. One of his 
most interesting ex|M'riments was an attempt to secure 
healthy tubers for ” seed ” by ” rogucing ” out ob- 
viously infi'cted plants. 'I'lic result was unfortunately 
inroiu’liisive, and it a]ipears dcuibiful whether im- 
munity from attack can be secured by tins means. 
Another perplexing Icatun; of those diseases probably 
stands in the way There ayiiieais to be no doubt 
that certain plants (including Solanaceoiis weeds) act 
as carriers of the disease, and may therefore be the 
means of infecting other jflaiits, while showing no 
visible signs of infection themselves. 

Termites of Barkuda Island. — In a recent part 
of the Records of the Indian Museum (vol. xxv. 
part IT.) is a memoir on tlie Termites of J^arkuda 
Island in the Chilka Lake. 'J’he systematic char- 
acters of the genera and species are described by 
Prof. F. Silvestri, the habits by Dr. N. Annandale, 
and the fungi cultivated by the termites by Prof. 
S. R. Bose. Dr. Annandale divides these termites 
biologically into three categoric.s — burrowers, inound- 
builders, and log-dwellers — a classification which, as 
he points out, does not correspond with the fhxonomic 
one. lie discusses the swarming, the duration of 
life, the cultivation of fungi and the search for food, 
and the details of structure of the nests. 

Parasitic Nematodes. — Dr. H. A. Baylis and 
Mr. R. Daubeny {Memoirs Indian Mus., vii. pp. 263- 
347) report on the parasitic nematodes in the collec- 
tion of the Zoological Survey of India. The material, 
which includes about 'oighty species, was collected 
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from animals, mostly Indian, in the Zoological 
Garden, Calcutta. One of the most interesting 
records is that of full-sized specimens of Ascaris 
lumbficoides in squirrels. The authors have com- 
pared these specimens with others from man and 
from an Indian wild pig — paying particular attention 
to the characters of the lips, of the posterior end of 
the male, and of the eggs — and they conclude that 
all belong to the same species. Ancylosioma duodenale 
is recorded from the tiger, the specimens being some- 
what smaller than those from man, as has been noted 
in regard to examples previously found in the tiger. 
Necator amrncanus was found in a new host, namely, 
a young African rhinoceros which was captured in 
Tanganyika Territory and had lived in the Calcutta 
Zoological Garden only a very short time. Two 
larvai taken from a prawn are tentatively referred to 
the genus Eustrongylides, and are apparently the 
first examples of the genus to bo recorded from an 
invertebrate. 

Fossil IIarnacles of India. — The receipt of fresh 
material at the JSatural History Museum has led 
Mr. T. H. Withers to undertake a revision of the 
Fossil Balanomorph Barnacles from India and the 
East Indian Archipelago [Jicc. Geol. Surv. Indta, 
vol. liv). Five species in all are described, three 
being new, but amongst them the Balanus tintin- 
nahulum, of T.inne, although often cited in literature, 
was not to be found, notwithstanding its occurrence 
in the modern Indian Ocean fauna. One of the new 
species, Balanu<^ javanicus, is closely allied to a recent 
South African form, and another, B. indicus, to a 
North Pa<afic .species. 

Indian Tertiary CiASTRoeonA. — A fourth, and 
unhappily last, contribution on Indian Tertiary 
Gastroptida comes from the pen of Mr, E, Vredenburg, 
who did not, alas, live to revise the proofs. This 
part includes the Olividac, Harpidre, Marginellidie, 
Volutidie, and Mitridoe {Bee. Geol. Surv. India, vol. 
liv.), ancl is on the same lines as its predecessors 
{cf. Nature, May 6, 1922, p. 594). Most of the 
species described are now and nearly all are excellently 
illustrated. By an oversight the pre-Linnean name 
Turricula of Klein, 1733, has been allowed to stand 
in lieu of Vexillum, Boiten, 1798. 

The Geological Exploration of Africa. — The 
progressive work of the Geological Survey of Nigeria 
nas already been referred to in Nature (vol. no, 
p, 91, 1922). The fourth of the quarto bulletins, on 
“ The Northern Tinfields of Bauclii Province,” price 
los., has now been issued under the care of Dr. J. D. 
Falconer, and its linLsh and style of publication 
testify to appreciative Government support. The 
illustrations ot heat-weathering and water-weathering 
in granite increa.se our knowledge of ” inselbergs,” 
and the solution-cave in the granite mass near 
Gohar (PI. vil will be a revelation to most geologists. 
Dr. Falconer discussion (p. 41) of the origin of the 
fissures that carry tin ore in the region is of im- 
portance in the question of batholitic intrusion gener- 
ally. He shows how widely spread fracturing may 
occur in advance of the magma rising from the depths, 
and how intrusive breccias result from the breaking 
oft of abundant blocks from the /.one of shattering. 
The tin 6rc may have been introduced to a large 
extent by vapours heralding the invasion, rather than 
during the cooling of the ” Younger Granite ” mass. 
In Uganda, where ” mineralisation ” is not obvious, 
Mr. E. J. Wayland is not so fortunate ; he is of 
necessity working with a temporary staff, and there 
is a tendency to regard his Survey as a luxury. Ibc 
Annual- Report for 1922 (Entebbe, 1923) {shows a 
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wide range of work, including researches on water- 
supply, and we hope that it may be realised that a 
Geological Survey, with a geographical as well as a 
petrological outlook, forms the basis for the under- 
standing of a country. The Geological Survey of 
Tanganyika Territory, under Dr. E. O, Teale, lias 
issued (1922) what is called a ” Final Report,” in which 
details of mineral samples are given, together with 
some new points as to tne Karroo flora of the district. 
The recommendations show that hopes are enter- 
tained of the establishment of a permanent Survey 
Department. 

Contact Angles in Capillarity. — The modem 
industry of ore flotation has its origin in some of the 
comparatively obscure laws of surface tension, and 
any observations wdiich throw light on these laws 
help to provide the industry with a firmer scientific 
basis. Mr. R. Ablett’s paper in the August issue of ■ 
the Philosnphtcal Magazine deals with variation of 
the contact angle of water willi paraffin wax according 
to whether the .solid is stationary or is moving into 
or out of the water. The wax is in the form of a 
horizontal cylinder immersed to such an extent that 
the two liquid surfaces at its sides are horizontal 
right up to the solid. The angle of contact is then 
104^“. On rotating tlu^ cylinder about its axis, the 
angfe at the side where the wax enters the water 
becomes 113® and where it leaves the water 06", the 
wax as it were dragging the meniscus with it. For 
speeds exceeding 4 mms. per second these angles are 
constant. The author ascribes the change of angle 
to absorption or inhibition of the water bv the wax. 

Theory of Ship Waves — A contribution to this 
subject, by Einar Hogner, has been published in the 
Arktv for Matematih, Astronomi och Fy’^ik, Band 17, 
No. 12. (Stockholm : Almquist and Wiksells Bok- 
tryckcri A.-B. ; London • Wheldon and Wesley, Ltd.) 
The aim of the paper is to investigate mathe- 
matically the waves produced by a ” forcive ” travel- 
ling with uniform velocity over a water surface ; 
the investigation being confined to the waves in the 
vicinity of two boundary planes radiating from the 
” forcive ” and forming an angle of with the 

mid wake plane. The author briefly reviews the 
mathematical explanation of the system of ship 
waves developed by previous authors, and points out 
that the theory so developed is valid only for waves 
at great distances from the ship, and fails in proximity 
of the boundary planes, where the wave amjilitudes 
become infinite. Furthermore, no waves exist outside 
the boundary planes, as the approximations intro- 
duced make the surface discontinuous at the bound- 
aries. b'rom his modified mathematical treatment, 
which is given in full, the author deduces that the 
resultant wave system inside the boundary planes 
can be considered as constituted by the superposition 
of two different wave systems, the ” transverse ” 
and ” divergent.” These two systems have a phase 
difference of i /3rd of a wave length at the boundaries, 
— a fact not hitherto noticed by previous writers on 
this subject. The highest points of the outermost 
waves are finite and situated at some distance inside 
the boundary planes, and the resultant wave crests 
form angles of 56“-44' with the mid-water plane. 
The resultant wave systems inside and outside the 
boundary planes join without discontinuity. The 
system outside the boundary planes is simple. The 
mutual situation and direction of the crests of the 
different wave systems at the boundary are in general 
found to be dependent on the acceleration of gravita^ 
tion, velocity of the forcive, and distribution of 
pressure within the fprdve ; and the direction de^ 
pends also^bn the dist^moe from theiosdve. 
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The Earth’s Magnetic Field for 1922. 


By Dr. Louis A. Bauer. 


'T'HE precise constitution of the earth's magnetic 
field at any one time, and the causes of the 
constituent fields, are problems of fascinating interest, 
the solution of which appears destined to reveal 
hitherto unknown properties of matter. A most 
intimate knowledge of the earth’s magnetic and 
electric phenomena, as well as a thorough acquaintance 
with all the latest developments of theoretical physics, 
seems requisite' to success in the proper interpretation 
of the mysteries presented. Whatever theory is 
advanced, either for the earth’s magnetic or its 
electric field, a hypothesis must be introduced some- 
where implying new properties of matter, or changes 
in the classical laws of electro-dynamics, or physical 
conditions below or above the earth’s surface, of 
which we have no knowledge at present. This being 
so, it behoves us to keep an open mind with regard to 
any new magnetic or electric phenomena which may 
come to light. 

We fortunately have now three bodies, vastly 
differing from one another in their physical con- 
stitution, the magnetic and electric fields of which may 
come within the scope of our investigations and help 
us in our theoretical views, namely — the earth, the 
atmosphere, and the sun. To anticipate, wc now 
know that the direction of the magnetic axis of each 
one of these bodies is related in the same way for all 
three to the direction of rotation of the body, and 
that the magnetic axis of each is inclined to the axis 
of rotation, namely, at present, about 11-5° for the 
earth, about 14° for the atmosphere, and about 6® for 
the sun If / be the physical factor, w the angular 
velocity of rotation, r the radius, and D the density 
of the body, then the strength of the magnetic fields 
of these three bodies, at their magnetic poles for 
example, may be expressed approximately by a 
formula of the following type : 

F =/.wr*D. 

The magnetic field expres.sed by (i) has thus far defied 
laboiatory detection, because of the size and speed 
of rotation of bodies we may experiment with, but it 
becomes readily appreciable when we arc dealing with 
a body of mass, size, and angular velocity of rotation 
comparable with those of a member of our solar 
system. If (r) holds universally, Jupiter, for 
example, would be enveloped by a magnetic field of 
about the same strength as that of the sun. Thus 
we may have to look for assistance in making notable 
advances concerning the structure and properties of 
matter to experiments performed by Nature at large. 

The chief questions pertaining to the earth’s 
magnetic field may be stated as follows : (a) Is any 
appreciable portion of the magnetic force observed on 
the earth’s surface to be referred to a non-potential 
system N ? (6) Is there, besides an internal magnetic 

potential system, I, also an appreciable external mag- 
netic potential system, E, existing in our atmosphere ? 
(c) If measurable N- and E-systems arc disclosed, 
may any portions arise from relativity effects, R? 
f<Z) Is the integral of dii- over the earth's surface and 
tor all constituent systems equal to zero, where dtt. 
represents the elemental quantity of magnetism, or 
any other corresponding physical quantity that may 
evoke a magnetic field? (e) What physical con- 
ditions must the causes for the various systems fulfil 
to account for the geographic variations, the secular 
and other variations ? 

Any theory of the earth’s magnetism and electricity 
will have to give a complete and satisfying account 
of these various questiofis befpre it can be accept^. 
Doubtless for eome time to come we shall have to be 
content wifi txyiag out unorking hypotheses aM must 
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-not permit ourselveS to be bound to any one theory. 
However, encouraging progress has been made, and 
the object of tlic present communication is to tell o^ 
answers more or less complete to some of our questions. 

While the magnetic survey of the globe has been in 
progress by the Carnegie Institution of Washington 
and other organisations during the past eighteen 
years, the writer has published the results of various 
investigations preparatory to a rigorous and complete 
analysis of the earth’s magnetic field. It thus 
became possible to decide in what regions of the 
earth the field work should be intensified, and what 
additional allied scientific data should be included 
in the observational programme. Furthermore, to 
satisfy practical demands for magnetic data, our 
observational work was so arranged that sufficiently 
accurate results for magnetic charts could be supplied 
to leading hydrographic establishments within a few 
months after the observations had actually been 
made. Thus for the 1922 magnetic charts of the 
British Admiralty, as constructed at the Greenwich 
Observatory, Sir Frank Dyson states that all available 
material was used, “ the greatest source being the 
observations made by the Carnegie and the land ob- 
servations of the Carnegie Institution of Washington.” 

Pending more accurate and complete reduction of 
all observations to a common epoch by the Depart- 
ment of Terrestrial Magnetism than was possible by 
Greenwich Observatory, a preliminary analysis of 
the earth’s magnetic field for 1922, on the basis of 
the latest charts and observations, was made by the 
writer, with the assistance of various members of his 
staff. The chief results were announced in a lecture 
entitled ” The Greater Problems of the Earth’s 
Magnetism and their Bearings on Astronomy, Geolo^, 
and Physics,” delivered at the Carnegie Institution 
of Washington on November 21, 1922. Some later 
results were also presented at the meetings of the 
American Physical Society and the American 
Astronomical Society at Boston on December 30 and 
31, 1922.^ The analysis was made free as possible 
from assumptions as to the systems composing the 
entire magnetic field, and was restricted, for the time 
being, to the region of the earth (86 per cent.) between 
60° N, I^at. and 60® S. Lat. Treating the earth as a 
spheroid of revolution, splierical harmonic series to 
the sixth degree, and in some cases to the seventh, 
were established separately for each of the rectangular 
components: X, positive towards north; Y, positive 
towards east ; and Z, positive towards nadir. 

The magnetic data utilised apply in general to 
longitude-intervals of 10^' and latitude-intervals of 5°. 
Before the polar caps may be safely included in the 
analysis, the available magnetic data for these 
regions will require careful examination, and it may 
be found necessary to await additional data. Some 
analyses were also made for the regions 30® N. Lat. 
to 30® S. T.at., and 45® N. Lat. to 45® S. Lat. There 
is evidence that the Gaussian coefficients defining the 
earth’s magnetic field, are to be regarded at first as fiurely 
empirical quantities and, hence, strictly applicable only 
to the region of the earth from which they xvere derived. 
It would seem, however, that inclusion <)f the polar 
caps will not materially alter the main conclusions 
given here. 

TTie chief conclusions from our analysis are as 
follows : * 


I. For a satisfactory representation of the observed 
data, it is necessary to recognise the existence of an 

» Rn., Mttch I9»3, pp. 3?'0-3>’i and 3M ; also Pop. Attr., March 
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internal magnetic system, I, an external system, E, and 
a non-potential system, N, or of three equivalent 
systems, X, Y, Z. The I-system constitutes about 
94 per cent, of the total magnetic field, and E and N, 
each about 3 per cent (There is a possibility that 
relativity eliects, R, may play a jiart m the exact 
evaluation of the three systems.) 

2. As a resultant effect of all systems causing the 
secular v^anation of the earth’s magnetism, the north 
end of the magnetic axis of the 1-system during the 
past eighty years has been moving slowly towards the 
west, and apparently at the same time slowly towards 
the ctjualor. The indications from all available 
tlata are that if the magnetic axis completely revolves 
around the axis of rotation, regarding the possibility 
of which there may be some doubt, the period would 
not be some hundreds of years, but many thousands 
of years. Tlie magnetic secular variation results 
from changes, with lapse of time, both in the direction 
of magnetisation and m the intensity of magnetisation ; 
the latter quantity has been steadily diminishing 
during the yiast eighty years at the annual average 
rate of about 1/1500 part. 

3. A suggestive effect, dependent apparently upon 
the distribution of laml and water, has been disclosed, 
namely, that the average ciiiiivalent intensity of 
magnetisation for corresponding parallels north and 
south, IS generally larger for the land-predominating 
parallel than for the ocean-predominatmg parallel. 
The secular changes, however, are on the average 
larger per annum for the south, or ocean-predominat- 
ing, hemisjihere than for the north, or land-pre- 
dominating, hemisphere 

4. For the earth’s internal uniform magnetic field, 

tlie following d.ita apply for if>22. The magnetic 
nioinent, iM, is 8-04 y 10-® ('.(I S. ; ® the components of 
J\l, resficctivelv patallel and perpendicular to the 
earth’s axis of rotation, are, INI^ - 7-88 y 10-^’ C G.S., 
and INI* 1 -Oo ' lo*-' (' G S. ; M,, - .poj Mg Were the 
earth's nuiguetism uniformly (listribiited throughout 
the earth, which is not likely, the average intensity 
of magnetisation would be 0-074 mag- 

netic axis intersects the North Hemisphere in latitude 
78"' 32' North and longitude (n}'" 08’ West of Giecnwich. 

'fhere has ri'centlv appeared an account of an 
analysis of the earth’s magnetic field, also for 1922, 
by Sir Frank Dyson and Piol H H. Tnnier.* These 
authors reath conclusions which apparently are at 
variance with mine gnen in (1) as to the definite 
existence of the two systems, 1:1 and N. How'ever, a 
critical examination of tlic residuals obtained by 
them wlien they endeavour to represent the rect- 
angular components, X, Y, Z, on the hypothesis of a 
magnetic jiolential due alone to systems below the 
earth’s surface, and assuming that a iion-potcmtial 
system does not exist, is found, in fact, to strengthen 
my conclusions.'’ 

Question {a) {X on -potential System, N). — The exist- 
ence of the N-s>'stem implies the non- vanishing of the 
line integral of the magnetic force taken around 
a closed circuit on the earth’s surface. Such line 
integrals ha\'e been computed for large land areas, like 
the I hiitod vStates, and for very large ocean areas, with 
data from tli(‘ cruises of the Carnegie, both in the 
Northern and Southern Hemispheres. The results 
are so consy^jtent that they cannot be accounted for 
wholly by observational errors. The analysis of 
the earth’s magnetic field show’s that the coeflicients 
derived from the east-w’cst component, Y, w'ill not give 
an entirely satisfactory representation of the south- 

* 'the value of tlio tnaguptu moment frequently found in text-books, as 

dependent on Gauss's analysis for 18^0, is 8 10“ C.G S The average 

annual rate ol los.s between 1830 and igas i» 'about 1/1300 part, thus cor- 
responding with the annual average rate as given m (a). 

* Mon. Kot. Roy. Astr. Soc., Geophys. Sup., vol. L No. 3, May {933, 

pp, y(j-88, 

* Ttrr Afag, anJ Atm. EltcL fur March-June 1923. pp. 34-28. 


north component, X. A similar experience has been 
encountered in recent analyses of the diurnal variation 
of the earth’s magnetic field, of magnetic disturbances, 
and of echpse effects. Thus the evidence is in favour 
of the existence of non-potential magnetic systems. 
The difficulty has been in the adetiuate physical 
interpretation of the results. According to classical 
theory, line-integral values are a measure of electric 
currents passing perpendicularly through the area 
enclosed by the circuit. The average strength of 
such indicated currents for the earth's magnetic 
field is found to be more than 10,000 times that of the 
vertical conduction current of atmospheric electricity. 
The average strength of vertical currents that may in 
part be responsible for the magnetic diurnal variation 
IS about 2000 times that of the currents causing the 
diurnal variation of atmospheric electricity. We are 
then forced to conclude that the magnetic line- 
integrals arc a measure of something else than is 
recorded by atmospheric-electric instruments. Various 
suggestions are at present receiving careful considera- 
tion. The very interesting point was recently raised 
by Sir Arthur Scliustcr that no one, so far as he knew, 
had experimentally verified the generally accepted 
hypothesis that the magnetic force was accurately 
at right angles to the current which produced it, and 
he further remarked that he had very recently come 
across the statement that according to Einstein’s 
theory the force and the current should not be exactly 
at right angles. But therti are at jiresent difficulties 
m trying to attribute the observed non-potential 
effects wholly to such a possibk' relativity cause. 

The general system of vertical currents for the 
earth’s field is as folknvs . negative electricity tlowing 
into the earth in ]K)lar regions and llowing out in 
lower latitudes , for positive electricity these direc- 
tions would of course be reversed The system of 
vertical currents is unsymiiietncal botBf* about the axis 
of rotation and the equator. (A similar system of 
vertical currents wul) explain the pri'sent facts of 
the annual variation ot atmospheric electricity.) 
Enough has been said to show of what extreme interest 
the linal elucidation of the magnetic non-potential 
effect is likely to be. * 

Question (/;) {F.xternM Potential System, h). — 'J'liis 
system IS disclosed by tlu; fact that the coelficicnts 
determined from th-9 horizontal components. X and Y, 
will not reproduce completely the vortical couqionent, 
Z, but will leave outstanding effects of a character 
which, accordiqit to classical theory, can only be ex- 
plained by an external system of electric or magnetic 
forces. However, if any portion of the earth’s total 
magnetic field is to be attributed to causes which 
involve relativity effects, R, then E, in whole or in 
part, may have to be regarded as resulting from R. 
It is hoped that a special investigation now under way 
will tlirow further light on this interesting question. 

As the result, apparently, of the extensive increase 
in knowledge of the earth’s magnetic field over that 
at the command of previous analysts, the coefficient 
of the first degree zonal harmonic is found to be three 
times that resulting from Schmidt’s careful analysis 
for 1885. The magnitudes of Schmidt’s coefficients 
for the various zonal harmonics were such that he 
did not deem it safe to draw a definite conclusion as 
to the reality of an external system. The case is 
different, however, for our 1922 analysis ; as stated 
under conclusion (i), we can no longer ignore the exist- 
ence of effects similar to those from an external system. 

Question {c) [Relativity Effects ). — This question has 
already received some attention in the consideration 
of questions [a) and (b) ; it also enters into question (£?). 

Qmstion [d] [Is the Integral of dp. Zero ?). — ^All 
analysts be^nning with Gauss have assumed that 
the integral of dp. is zero. The assumption enters not 
only into the determination of the coefficients of the 
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Z-series, but may also require consideration in the 
derivation of the coefficients of the X-series and of 
the Z-series, if there is a non-potential system N. So 
tar as the Z-component is concerned, if we do not 
assume the integral to be zero, a small constant term 
is added to the Z-scries, which slightly improves the 
mathematical representation. If we have an N- 
system caused by vertical currents, as already 
described, then the question arises whether for a 
limited portion of the earth, for example from Go“ N. 
Lat. to 60^' S. Lat., w^e may legitimately assume that the 
total amount of electricity leaving the earth equals 
the total amount entering it iii this 
region ; if not, then \dy^ would not be 
exactly zero. It is of interest to note 
that Gauss him.self intimated, in his 
celebrated memoir on the “ General 
Theory of the Earth’s Magnetism,” 
that the day might come when it 
could not longer be assumed that 
the integral of is zero. Investi- 
gations m progress will further eluci- 
date this matter. 

Question (r) {Variations of the 
Earth's Magnetic - - We now 

come to crucial tests that may be ap- 
plied to any theory of the cause of 
the earth’s magnetic field. It would 
seem as though the surest approach 
to a solution of the two problems, the 
origin of the earth’s magnetic field 
and tlu' origin of the earth’s electric 
field, will be by means of the strik- 
ing variations, geographic, dinrnal, 
annual, sun-spot, and secular, to 
which they are subject. The two 
chief sets ol variations, wdiich a theory 
of the earth's magnetic field will have 
to explain satisfactorily, are : (i) the 
geograpliic variations ; (2) the secu- 
lar variations. 

Eig. 1 IS intended to show how' p, 
the equivalent intensity of magnet- 
isation or any other corresjionding 
physical (piantity, would have to vary 
from parallel to jiarallel in order to 
produce the jiortion (about 70 per 
cent.) of the earth’s total magnetic 
field symmetrical about the axis of 
rot.ition, as represented by zonal harmonics to the sixth 
degree inclusive. If this portion of the field were 
uniform, then p, rejiresented by the radius-vector from 
O, would be constant ; this case is shown by the outer 
circle. Were the zonal field symmetrical about the 
equator,’ then instead of the outer circle we have an 
ellipse, which has beendrawm for each of the twoepochs 
i885and 1922 (indicated by broken curves), for thLs case 
p for the etjuator would be about 17 per cent, greater 
than for the combined jiarallels 60" N. and S. The 
heart-shaped full curves represent the actual state 
of affairs for the field symmetrical about the axis of 
rotation. Comparing the radii vectores, p, for corre- 
sponding parallels of latitiule, iiortli and .south, it is 
.seen that for both curves (1885 and 1922) p is 
invariably greater for a land-predominating parallel 
than for an ocean-predominating parallel, and this 
ket obtains even for the dotted portions of the 
curves which apply to the polar regions (see con- 
clusion 3.) It will be noticed that the 1922 heart- 
shaped curve lies wholly within the 1885 one, just as 
was the case for the ellipses, and the difference, dp, 
betw’een the curves represents, proportionately, the 
shrinkage in the earth's magnetic moment, or in the 
equivalent intensity of magnetisation, between 1885 
and 1922. It will be noticed that the shrinkage is 
greater for the south, or ' ocean - predominating, 
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hemisphere, than for the north, or land-predominating, 
hemisphere. The effect of the distribution of land 
and water is one calling for careful examination, and 
its further study may result in material advancement 
of our knowledge as to the cause or causes of the 
earth’s magnetic field. 

If we wish also to take into account the balance of 
the earth's magnetic field, about 30 per cent., which 
IS unsymmetncal about the axis of rotation and is 
represented by the tesseral harmonics, then the pear- 
shaped solid, obtained by the revolution of the 
heart-shaped curve about the earth’s axis of rotation. 




jp ' 1922--' ' 



would have an irregular surface with specially 
pronounceil humps at the magnetic poles. The 
radius vector to this somewhat irregular pear-shaped 
solid would serve to represent the volume or surface 
distribution of the physical quantity entering into, 
or evoking, the observed magnetic iield. It is clear 
that no approximately homogeneous spherical iron 
core inside the earth could produce such a magnetic 
field as that actually observed. 

Now consKler the^ shrinkage in the earth’s magnetic 
moment. The average annual rate of shrinkage was 
i/iooo part between 1885 and 1922 ; * it was found to 
be 1/2 1 70 part between 1890 and 1900, and about 
1/2580 part between 1843 and 1883.^ Whether the 
annual rate of shrinkage varies as greatly from time 
to time as is apparently indicated by these figures is 
open to miestion and subject to further investigation 
with sufficiently trustworthy magnetic® data. The 
steady diminution in the strength of the earth’s 
magnetic field, averaging during the past 80 years 
about 1/1500 part annually, presents one of the 
greatest difficulties in the theory as to the cause 
of the earth’s field, the surmounting of which 
prove to be the key to the sought-for secret. It 
should be borne in mind that the annual loss is 

• Tm. Ihfof. itnd Atm. EUa., Match-June 1923, pp.'is, aa, and 23.' 

* Ttrr. Afag. af$d Atm. Elect., vol. 9 (1904). P- 
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quite comparable with that of well-seasoned magnets, depend. Then on the basis of the large average annual 
The loss occurs practically all in the uniform portion loss during the past eighty years in the strength of 
of the earth's magnetic field, parallel to a diameter, the earth’s magnetic fields we can immediately say 
inclined at present to the axis of rotation about that magnetism and gravity are not related to each , 
1 1 *5'" ; the loss is not made up by any material gain other as the first power of the factor, for otherwise 
in the non-uniform, heterogeneous portion of the a correspondingly large annual change in gravity 
earth's magnetic field." The annual percentage loss would likewise have been observed. Again, while 
is nearly the same for the polar and equatorial gravity is greater over the oceans than over continents, 
components of the uniform magnetic field ; and as the equivalent intensity of magnetisation is, on the 
the equatorial component is only about one-fifth that average, somewhat less for ocean areas than for con- 
of the polar component, the absolute annual loss in tinental areas, so here again there is no immediate 
the earth’s magnetic moment results almost entirely relation between gravity and magnetism. According 
from the polar component, i.e. the uniform portion to Sutherland’s theory which was based on a slight 
of the earth’s magnetic field, symmetrical about the raodificationof the laws of electrodynamics, magnetism 
earth's axis of rotation, suffers nearly the entire loss. would depend on the first power of a small fraction 
The system of forces which must be superjxised ^ (about 2*6 x io-“), and gravity upon the second 
upon the uniform internal magnetic field of 1885 in power; this quantity j8 would enter into the factor/ of 

formula (ij. Accordingly the annual 
decrease of 1/1500 part in magnetism 
would imply, on Sutherland’s theory, 
only a decrease of the square of 1/1500 
part, or about one-half of a millionth 
part in gravity, and this is a quantity 
which may readily escape detection 
with our present gravity appl^pces, 
unless the accumulative eiie^'d^f^er 
many years be carefully obse^^W at 
several standard , Stations. Hence, a 
theory involvk|jg; gravity and magnet- 
ism in the wanner prescribed by 
Sutherland’s hypothesis might be ad- 
missible. But the observed decrease 
in the earth’s magnetic field-strength 
would then have to be referred to a 
corresponding change in li. But what 
makes change ? It was only meant 
to represent a very slight variation in 
the law of action between electric 
charges ; if (i changes, so must the new 
assumed law of electro-dynamics. We 
have under investigation various hypo- 
theses to account for the observed secu- 
larchanges in tlieearlh'smagnetic field. 

Sufficient has been given to show 
with what extreme care a theory of 
the earth’s magnetic field will have to 
be formulated and how exhaustively it 
will have to be examined in the light 
of the data now known to us. No one 
who will familiarise himself with the 
facts will lightly announce the dis- 
covery of a new theory of the origin of 
the earth’s magnetism. New and inter- 



order to obtain the observed field for 1922 proves 
to be a demagnetising system, the magnetic axis of 
which is directed almost diametrically opposite to 
that of the primary uniform field . A similar result was 
Jbuol^n 1904 * for the period 1890-1900. In brief, the 
Secular- variation system shows the characteri.stics 
of the sclf-induced“ field of a uniformly magnetised 
body. 

Let us next inquire briefly into which of the 
quantities in formula (i) so large an annual rate of 
change for the earth’s field as 1/1500 part is to be 
attributed ? Certainly not to the angular velocity, w, 
or to the radius, r, or to the density, D, since changes 
on the orde* of 1/1500 part in one of these quantities, 
or in their combined product, would not escape 
detection by other means. We must conclude that 
the physical factor, /, contains within itself the kernel 
for the observed change, but what does this imply ? 

Let us suppose next that in the factor / we have 
embodied some physical relation upon which both 
the earth’s magnetic Md and its ^avitational field 

• T«rr. Mag. and Atm, Btfd,, Vol 8 (xgo 3 )i P* 107, and vti, 28 sx, ■ 

• Tm, Mag. tmdAtm. EUa., voL 9 (1904), pp. i8x-i«6. , , 


esting matters may confidently be expected from the 
discovery of the true cause. - 

In conclusion. Fig. 2 is presented to show the 
positions of the following points : MA(I), north end 
of magnetic axis of the earth’s uniform internal 
magnetic field in 1922, latitude 78® 32' N., and 
longitude 69“ 08' W. ; MA(E), north end of magnetic 
axis of the earth's uniform external magnetic field 
in 1922, latitude 76-8“ N. and 121*4° ’> N.M.P., ' 

the approximate position of the Nortli Magnetic Pole 
in 1904, latitude 70*5° N., and longitude 95*5° W. 
As will be seen, the line of maximum auror^ frequency 
passes to the south of the three positions. (The 
other lines shown are the routes 01 the Carnegie.) 
It will be noticed that the displacement of the E-axis 
is about 52“ west of that of the I-axis, and that the 
N.M.P. is about midway in longitude between I and E. 
From the amount and direction of displacement of 
the E-axis with reference to the I-axis, we may deduce 
further important facts bearing upon the theory of 
the earth's magnetic fidd and possible conductivity 

of intwplafiet^ ■'‘f ^ 
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Lichens and their Action on the and Leadings of Church Windows* 

By Dr. Ethel Mellor, University College, Reading. 


"■'SC''", 


Fig. I. (X36.) 

(a) OpAi|ue discs with lieginnings of pits ; 
(/<) pit bordered by upaipie gloss. 


'T'HE gradual deterioration and destruction of the 
** st^ed glass of church windows is a subject 
of general and scientific interest. It will, therefore, 
probably be admitted that the technical and practical 
knowledge of the stained glass artist should be 
reinforced by the theoretical and laboratory studies 
of the scientific worker. One of the several possible 
lines of research was approached nearly three years 
ago at the Sorbonne under the direction of the late 
Prof. Matruchot 
and afterwards of 
the late Prof. 
Bonnier. 

The deteriorated 
glass is scaly and 
iridescent, or pitted 
and opaque. Both 
surfaces are at- 
tacked, and though 
the outer shows 
the greater altera- 
tion, it is on the 
inner that the ac- 
tion is sometimes 
■ first apparent. The 
opacity may extend 
over the whole sur- 
face, but more fre- 
quently appears as 
scattered disc-like- 
points; these grad- 
ually get bigger and 
frequently run together. Meanwhile, the glass at 
the centre of the original opaque discs disappears 
and so arise the beginnings of the pits, each bordered 
by opaiiue glass and later lined by iridescent scales 
visible under the binocular lens. As the alteration 
of the glass continues, the pits mcrea.se in diameter 
and often unite, forming channels of diverse outline 
and length (i’lg i). The maximum breadth measured 
was <5 mni , and depth i -ij mm. Two pits on opposite 
surfaces will sometimes increase in depth until the 
separating wall disappears and a perforation of 
the glass results. Microscopical examination of the 
opaque glass shows markings and surfaces similar 
to geograjihii.al contours, and the contortions and 
cleavages of rocks. 

In some cases there is no opacity, and there are 
no pits. The surface is iridescent and may appear 
slightly irregular over more or less extended arca.s. 
The alteration here takes the form of scaling in thin 
horizontal -plates shown under the microscope to , 
consist of several superjioscd layers variously cleft 
and resembling a crazy-tiled garden path. 

Unstained and stained glass are similarly deterior- 
ated, but certam colours show more susceptibility to 
alteration than others, Purple, green, blue, red, 
amber, and particularly amethyst glasses, are all 
deeply corroded, while grey tones are less so, and 
the golden-yellow glass resulting from the -vitrifica- 
tion of the silver s^ts is more or less immune. This 
immunity is well illustrated in the reproduction of 
a fragment of fifteenth-century glass (Fig. 2) ; the 
.surface of the grey and colourless portions is corroded 
and opaque, and outlines clearly’ the golden-yellow 
border and leaf. 

There is little reason to believe that the glass of 
any centum is the more frequently or gravely 
attacked. The glass of the tw^fth to the fifteenth 
centuries is more refractive than that used later 
and shows a ^ower rate of aiteratioa, bnt 
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tive destructive effects are great. The extent of 
the corrosion does not depend upon age— portions 
of fourteenth-century glass are still unaltered ; 
specimens of nineteenth-century glass are sometimes 
badly pitted. The corrosion is of considerable im- 
portance jEsthetically, but, though it continue until 
perforation occurs, it does not affect the actual 
duration of the window ; this depends upon the 
leadings. 

The oldest leadings are heavy and have well 
resisted chemical change ; the lighter lead used 
since the fifteenth century is much more liable to 
conversion into carbonate of lead, friable and un- 
stable. The transformation is often completed in 
less than fifty years. This is a matter of supreme 
importance, for the leadings constitute the skeleton 
of the window and their appearance remains re- 
assuring after the chemical change has taken place. 
They are, however, no longer solid, and the crucial 
moment arrives when an external condition, such 
as a gust of wind, causes them to disaggregate and 
allow the glass to fall. It is in this way that so many 
of the marvellous windows of the last few centuries 
have perished. This destructive process has been 
studied and jxiintcd out repeatedly dunng the last 
thirty years by M. Fi^lix Gaudin of Paris, a well- 
known peiuie-verrier ; it cannot be emphasised too 
much that it is through the leadings and not through 
tlie glass that historic windows are often lost. 

The alteration of the lead is purely chemical ; that 
of the glass is due to two causes, chemical and 
mechanical. Strange though it may seem, the 
windows .serve as a substratum for lichens. These 

E lants retain water between their tissues and the glass 
y capillarity ; they also find favourable conditions 
for growth in proximity to the leadings, which check 
tlie drainage where they approach the horizontal 
plane, and when loose hold water. The amount of 
carbon dioxide normally dissolved in water is con- 
siderably increased by that evolved by the lichens 



Fit.. 3. (Natural fize.) 

A, Golden-yellow gL-iiis : (a) ucaly glas* ; (/;) opaque gla^s. H, Grey and 
ulourk-M glass . (c) opaque surface ; (</) pit. 

during the process of respiration, and the dugnical 
change of glass and lead is thus accelerated. Evidence 
of this augmentation of the chemical actiorpis given 
by the opacity and squamosity of the glass closely 
following the track of the lichen. 

The mechanical action of the lichens accounts for 
the disappearance of the opaque glass, and the con- 
sequent formation of pits and channels. The minute 
fissures in tib^ opaque glass are penetrated by the 
lichen hyphag, which by their varying states of 



turgidity, and increase in length and number, loosen 
the particles and eventually incorporate them in 
their tissue. The inclusions, always microscopic, 
occur chiefly in crustaceous thalli below the apothecia 
and spermogonia, and in the rhi/oids of the foliaceous 
thalli. Vertical .sections of the thallus of a Pertusaria 
kucosorci Myl contained numerous inclusions through- 
out the lower 0 .4 rnm. of their thickness. 

The inner surface of the glass is the one most 
fre<iuentlv squainoso. The conditions here are most 
unfavourable for the development of lichens and 
usually there is no delimitation of the thallus. The 
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(<i) PLxcoiitmu iiiu’Oruiii 1 )C .uit! t ircular pii ,l 
{(>) cornisiijii outlines ol onKiii.tl pits. 

lichen constituents, hyjih.e and gonidur, are not 
associated in a definite tissue but exist as a thm 
layer, n;sembhng a cobweb, over more or less the 
whole siirlace, which shows a similar extensiveness 
in its alteration. Hy^iha: and gonulue pass between 
the scales of glass, the lormer the more deeply, and 
incorporation follows. 

The lichen flora of church windows is practically 
confined to the exterior, and necessarily limited by 
the exposed and slippery substratum. Twenty-tliree 
species and varieties have been identified, including 
only one fruetaceous, Ramaliva polvwurpha Ach. 
var. hgidata Ach., and two foliaceous, Xanthoria 
parictina Ach. and its variety timiida Wed. All 
the others are crustaceous, these being the best 
adapted to the environment. There appears to be 
a succession in the flora analogous to that on a 
laffgar scale of the flora of dunes in so far as there is 
a preparation of the substratum for subsequent 
species of lichens. A crustaceous species, Diploicia 
canesccrii> Ach., is the. most abundant but it rarely 
occurs except on the unaltered glass ; its thallus, 
of a maximum diameter of 4-6 cm., disappears and 
leaves a slightly roughened surface. Other crusta- 
ceous species follow, two vaneties of Placodium 
murorum DC. being most interesting, showing as 
they do a conformit)' lietween their disc-shaped 
thalli and the circular pits of their substratum 
{Fig. 3). The crustaceous lichens apparently cease 
to thrivi'' once the glass becomes deeply corroded, 
yet it is on this considerably altered surface that 
the fruetaceous and foliaceous species exist (Fig. 4). 

The lichens are not well developed. Some are 
not visible to the naked eye ; the thallus is small, 
mal-formed, incomplete, or gieatly soredified ; aj)o- 
thecia are frequently absent or, conversely, persist 
longer than the thallus. Their detarmination is 
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difficult, and is often only possible through a pro- 
longed and concentrated study of the gradual change 
undergone by a species. ^ 

Lichens need plenty of air and a certain humidity, 
Avith little wind or sun, for their free growth ; con- 
sequently, windows with a south aspect in the 
country and all windows in a crow'ded neighbourhood 
arc unfavourable substrata ; they have a scant flora 
or none at all, and show little deterioration. On 
windows with a west or north aspect, in humid, 
calm, but airy surroundings, lichens multiply abun- 
dantly and (juickly, and the glass shows a corre- 
spondingly high degree of alteration. The colour 
or chemical composition of the glass probably 
influences the development of lichens, as it is not 
unusual to sec glass of one colour bearing many of 
these small plants while adjacent glass of another 
colour is free. 

Growth of lichens on windows can be prevented 
by the simple means of regularly brushing and 
washing the windows, or by the application of a 
lifjuid mastic to exclude air and lichen sjiores. The 
essential condition for the ultimate preservation of 
the windows is that the leadings should receive 
constant attention and periodic renewal. 

The material examined has in the bulk been 
collected by M. Gaudm throughout Drittanv, Nor- 
mandy, Champagne, Ile-de-lTance, etc. A certain 
number of specimens from the Maytmue churches 
submitted by M. Alleaiimc, pemic-vcnicr ol J.aval, 
are now dejjosited in the museum of that town. 
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The Liverpool Meeting of the British Association. 

Local Arrangements. 


elaborate programme of excursions to places of 
interest and visits to works has been arranged 
by the Local Committee. Dealing first with the 
general excursions, on Thursday, September r3, it 
IS intended that a visit shall be paid to the biscuit 
works of Messrs. W. and R. Jacxib and Co., Ltd , 
to the United ‘Alkali Works at Widnes, the flour- 
mills of Messrs. W. Vernon and Sons, Ltd., and 
the Liverpool Corporation electric power-station, 
when some of the largest and most up-to-date plant 
will be inspected. The White Star Line is also 
inviting a party to view the s.s. Adriatic. On Friday, 
September 14, visits are arranged to Messrs. Bryant 
and May’s match works, to the dyeing and cleaning 
works of Messrs. Johnson Bros., Ltd , and to the 
shipbuilding yards of Messrs. Cammell Laird and Co., 
Ltd. The Cunard Steamship Co. is inviting a party 
to inspect the s.s. Francoma. 

On Saturday, September 15, there will be a whole- 
day excursion to Chester and the River Dee, includ- 
ing a visit to Eaton Hall, by kind permission of the 
Duke of Westminster. Another whole-day trip will 
be to the Dolgarrog w'orks of the Aluminium Coqjora- 
tion, T.td., the party, after inspecting the works, 
proceeding to Bett\v.s-y-('oed and the Snowdon 
district A visit, also occu])ymg the whole day, has 
been arranged to the Liverpool Waterworks at Lake 
Vyniwy. 

Ot a mori' general type there will be a day excursion 
to the Isle of Man, and also by sea to Tdandudno and 
Beaumaris. There will also be a two - day tour 
(Saturday and Sundav) to the Lake District. On 
Sunday, September 16, there will be a general 
excursion by sea to Llandudno and Beaumaris. 

On Monday, September 17, visits will be paid to 
one of the vvtirks of the British Insulated and Helsby 
Cables Co , Ltd., Messrs. Lever Bros.’ Soap Works at 
Port Sunlight, and to the works of Meccano, Ltd., 
and to the Union Cold Storage, Idd. A party will 
al.so be shown the Liverpool housing scheme, and the 
Liverpool Salvage Association is inviting those in- 
terested to view their plant. The Booth Steamship 
Co., Ltd., is inviting a party to inspect the s.s. 
Hildebrand. 

On Tuesday, September 18, a party w'ill visit the 
Ciladstone Dock and other works of the Mersey 
Docks and Harbour Board, the Llay Mam Colliery 
near Wrexham, Planter's margarine works at Brom- 
borough Pool, and the large bobbin works of Messrs. 
Wilson Bros, at Oars ton. 

Of the sectional excursions at present arranged. 
Section A will visit the Automatic Telephone Manu- 
facturing Co., Ltd., the British Oxygen Co. (Bootle 
works), and Stonyhurst College ; Section B, the 
United Alkali Co.’s works at Widnes, the Highfield 
Tannery at R.uncorn, Price’s Patent Candle C(). at 
Bromborough, the lactose factory at Haslingdcn 
near Crewe, and Messrs. Joseph Crosfield and Co.'s 
works at Warrington. 

Section C w ill go to Hall Road and Crosby on the 


north of Liverpool, Storcton Quarries, Burton Point 
and North Wirral, Lake Vyniwy district, parts of 
Flintshire, the Lea Green Collieries and Brick Pits, 
and Scarth Hill and Skillaw Clough. 

Section D is proposing to go a dredging expedition 
in Liverpool Bay, and to Delamere Forest. Section E 
IS visiting the laverixiol Docks, Storeton, Burton 
Point and North Wirral, and a river trip to the 
Kasthani Locks of the Manche.ster Ship Canal, and 
down the Mersey to the Crosby Channel. 

Section F intends to visit the Liverpool Docks and 
the Cotton Exchange. Section G has arranged one 
excursion only, aiul that is to the Glailstone Dock. 
Section H will inspect the Roman remains at Chester, 
and will also visit Ince Bluntlell. 

Section 1 lias arranged uo sectional excursions. 

Section J has one excursion only, namely, to 
Rainhill, where the ('ouuty Lunatic Asylum is 
situated. 

Section K is planning to visit the Craven limestone 
district, Mr. Bailey’s gardens at Nestou, and the 
West Lancashire sand dunes near Freshfickl. Section 
L has arranged no excursions Section M will visit 
Wirral Farms and Messrs. Gartons, Ltd., at Warring- 
ton, and Haslington and the Nantwich district. 

Large as this list of sectional excursions appears, 
if one IS to judge from the experumce of previous 
meetings it will bo found to have increased by the 
date on winch the meeting commences. 

A list of all those excursions and visits will be sent, 
a short time before the meeting, to members who 
have intimated their intention of coining to Liver- 
pool, and it will greatly facilitate the w'ork of the 
Ixical Secretaries if members will intimate m advance 
which extursions they would wish to join 

7\t the clo.se of the meeting in Ln'crpool there will 
be an excunsion to the Isle of Man, leaving J^iycrpool 
on Wednesday, September 19, and returning on 
Monday, September 24. Hie party will have an 
opportunity of visiting all places of seientilic interest 
in the island, but probably members of Sections E 
and 11 will find mo.st to study. A special committee 
in the Isle of Man is making all arnuigcinents, and 
details will, it is hoped, be comploli’d by the opening 
day of the meeting in l>ivcr{)ool. 

Although perhajjs it does not so much concern tlie 
actual members of the Association, yet a definite 
item in the programme of the meeting i.s the series 
of public lectures. The number of these it is pro- 
posed to give in Liverpool will be greater than in 
any town previously visited by the Association, and 
further, one will be given m Bootle, Wallasey, 
Birkenhead, Runcorn, Warrington, Wigan, and, 
St. Helens, while two lectures to young jieople will 
be given in Liverpool aiul one in Birkenhead and 
Warrington. It is the hope of the Local Ck^mmittee 
that these lectures will jirove a great success, and so 
develop one of the prime objects of the Association, 
namely, to promote interest in science and its 
applications. Alfred Holt. 


International 

]\/[ ANY abortive attempts were made before the 
War to found an international hydrographic 
organisation, but success was not achieved until after 
the War, when a conference was held in London, in 
1919, at the invitation of the British Admiralty, with 
the cordial support of the French hydrographic oflice. 
Twenty-one states were represented at the conference, 
invitaSons having l>een sent oMntrics likely to 
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Hydrography. 

be interested, with the exception of the Central 
Powers, Russia, and Turkey. As a result an Inter- 
national Hydrographic Bureau was instituted in X921, 
and all the States represented at the conference have 
now associated themselves with it. The Bureau has 
its officiaJ^fWt at Monaco. Soon after its institution 
it bc^cam^ffiliated to tho League of Nations, and it 
uses the c^cial languages of the League, namely, 
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English and French. Its three chief officials are 
Sir J. D. Parry (Great Britain), Admiral Phaff 
(Netherlands), and Captain Muller (Norway), the first- 
named being president. 11 confines itself to hydro- 
graphy in the strictly nautical sen.se of the word, and 
one of its chief objects at ])resent is the international 
standardisation of practice in relation to many mari- 
time matters. For example, in relation to charts, 
among tlie tpieslions which arise are those of the 
type of projection, the scale, the choice of units for 
depth and distance, the mode of delineation of .sound- 
ings, the symbols and abbreviations, and the geo- 
graphical names to be used. Lists of lights, sailing 
directions, and distance tables are other matters on 
which more uniformity and co-operation would be 
advantageous. It may be noted that most countries 
now use metric units for depth, Japan being one of 
the latest formally to adopt this system, though it 
has not yet actually introduced it. Great Britain 
and America arc* now the only States which exclu- 
sively use the fathom and foot, but the change to 


the metric system is one whicli they are as yet un- 
willing to make, because of the great difificulty and 
cost of altering the copper plates from which are 
printed the exceptionally large number of charts 
which these countries produce. 

The Bureau has recently started a journal, the 
Hydrographic Review, of which the first number 
appeared in March last. It is bilingual, all its 
contents being duplicated in English and French, on 
opposite pages. A large part of the first issue is 
devoted to the history of the inception of the Bureau, 
and other official mailers. The chief original articles 
consist of two reports on aerial photography as 
applied by the French and Netherlands services to 
hydrographic surveying and the discovery of shoals 
and covered rocks. Tliere is also a discussion of the 
visibility of lights, considering the cl^feces which a 
sailor has of sighting a given light in different circiim- . 
stances at various distances, and a bsief report onh" 
echo sounding as practised by the United States 
hydrographic department. ^ 


The Age of the Earth.^ 


S INCE the advent of our knowledge of radio- 
active processes, the old controversy over the 
age of the earth has been revived, and although 
there is now a marked change of opinion m favour of 
the longer estimates, it remains unfortunately true 
that there still ajipear to be tuntahsing discrejianeies 
between the results Irom difierent methods. These 
disci epancies may be mitigated or exaggerated * by 
special pleading, but they still stand in the way of 
an unet|uivocal settlement of the problem. 

Twenty year.s ago \arious attempts were made to 
squeeze geological histoiy into the narrow' limits 
impo.scd by Kelvin and Tail. The discovery of 
radioactivity, and more recent advances in the study 
of stars and tidal friction, have destroyed the value 
of the oldei physical evidence, leaving various geolo- 
gists committed to what are now' seen to be absurdly 
low' figures. 1 n the last decade the geological methods 
have in turn been w idely criticised, and the pre.scnt 
tendency is greatly to extend the estimates formerly 
favoured. All the methods adojiti'd depend on the 
rate of processi's at present in operation. In order 
that the difierent lines of evidence should converge, it 
is necessary to snpjiose either that the rates of geo- 
logical processes are at present too high, or that 
those of radioactive proce.sses are too low, to justify 
integration over the whole duration of geological 
time. 

In the symposium under consideration, held in 
Philadelphia on April 22 last year, the chief feature 
of interest is Chamberlin’s spirited attempt to show 
how the geological estimates may be brought into 
harmony with the revised deductions from radio- 
activity and astronomy. The period required for the 
deposition of the w hole of the sedimentary column or 
for the accumulation of salt m the oceans is easily 
arrived at from existing data on the assumption that 
present rates prov’ide a ( haracteristic average. There 
IS now' little tioubt that this assumption is deceptive, 
and it cciiamly can no longer be admitted. Be 
Geer’s woik on the yearly deposits from glacial 
w'aters in Sweden, tjjough an exceptional case, 
suggests to Chamberlifl a Glacial epoch fully twenty 
times as long as that assigned by the old methods. 
He further expresses the conviction that breaks in the 
continuity of more iioimal sediments, the time-values 

’ From the GpoIoricjiI View-poixit Ilv T. C. Chanilxerliii J*rom the 
Paleontokiniral By J M. Cl.uke From the Point of View of 

Astnxuomy. Hy E. W. Brown. The Radio.ictive Point of^iew. By W. 
Duane. (I’roc. Amer. Phil. Soc., vol. Ixi., No, 4, pp, a4?-P8, igaa. 
PhilHddpbia.) 
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of which are best judged by comparison of the 
faiiiia.s above and below, must, when finally inter- 
preted, greatly extend the simple arithmetical 
estimates. It has frequently been shown how 
denudation and deposition must be ([iiickeiitid up by 
human activities, and the effects of cultivation and 
excavation have been ably analysed by Dr. Sherlock 
in his recent " Man as a Geological Agent ” Existing 
conditions also naturally favour a high rate of denuda- 
tion, since contmontal elevation and breatlth are 
both exceptional, and to thcs(‘ may be added the 
further consideration that broad areas arc strewai 
w'ith easily removable glacial deposits. So variable 
are the factors involved that there is no means of 
arriving at average' rates which w'onhl jiropt'dy 
include long penods of sea-transgreissioii and basc- 
Icvellmg, periods whefi denudation was brought 
almost to a .stand stilLSf^ 

The validity of tlieinethod based on the accumula- 
tion of .salt in the oceans depends partly on tin; rate 
at wdiich the present streams are carrying sodium 
dowm to the sea — a rate which must be too high for 
reasons already mentioned- and partly on the 
irreversibility of the process. It has, of course, been 
generally recognised that sodium returns to the land 
III interstitial solutions held by^fesediments and as 
w'ind-borne salt, but other possibilities have been 
less emphasised. Actually it is found that the data 
used are inconsistent amjpttg' themselves unless other 
cyclic processes arc involvetl The most serious dis- 
crepancy is found 111 the ratip of sodium to chlorine, 
w'hich in igneous rocl^' is ^bout 3p : 1 and in the 
oceans about 1 ; 1-8. whj^'yolcanici^halations are 
taken into consideration tlitB enormous difference is 
reduced but by no means wiped outf’ Clarke and 
Washington have given figures which include the 
whole of the atmosphere and hydrosphere, and the 
discrepancy still remains as high as 20 ; i. 

There can be only one explanation ; that chloridised 
sodium plays a far greater part in cyclic action than 
has yet been detected. In the case of potassium such 
circulation is all-important and is effected by its 
greater retention by muds and soils. Dr. Milton 
Whitney w'rites, ” Ocean shore deposits would un- 
doubtedly absorb NaCl up to the point where the 
colloids were in equilibrium w'ith sea w'ater,” but as to 
the relative efficiency of this and analogous processes 
there is still no exact knowledge. The sodium 
method is thus, as Chamberlin says, “ not yet ready 
to render a verdict. ’ ' As to the sedimentation method, 
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he concludes that the cumulative effects of present- 
day conditions need not be strained to bring the older 
estimates up to the same order as those required by 
current deductions from radioactive minerals. 

The remaining papers call for little comment. 
Pal£Eontology presents faint hope of arriving at a 
trustv'orthy or even approximate conclusion as to 
the age of the earth, for no measure of the rate of 
vital processes has yet been devised. The endurance 
of an index species provides no firm basis for a 
definite calculation of the duration of a zone, or 
phase. Astronomical considerations liave recently 
afforded support to the figures suggested by radio- 
activity for the age of the earth, but there is here no 
discussion of the work and views of Eddington, 
Teffreys, or Shapley. Similarly the paper on the 
‘ Radioactive Point of View ” omits to mention the 
interesting speculations of Joly, which arc so ingeni- 
ous that they will demand a thorough discussion in 
the future, e\'en though in the present stage of know- 
ledge they may be coldly regarded by physicists. 

Arthur Holmks. 


University and Educational Intelligence. 

Cambridgk.— Dr P. Kapitza, Trinity College, has 
been elected to the Clerk Maxwell Scholarship. 


Thi' T.oiiflon Countv Council’s programme for 
10^3-24 of lectures and classes for teachers com- 
prises sonu' hoo items grouped under the headings 
art, domestic subjects, economics and political 
science, languages and hterature, geography, handi- 
crafts, history, mathematics, music, pedagogy, 
phonetics, phvsicul education, science, miscellaneous. 
TIu' science group includes 52 itimis, namely, wireless, 
5 (Prof. J. A l''lcming) ; history of science, to (Dr. 
C Singer) ; jisvc-hology of vocational giiiclance, 5, 
and tlu' neurotic child, 5 (Dr. (^ril Burt) : bacteria, 
moiilfls, and yeasts, 5 (Dame Helen Gwynne-Vaiighan); 
mental deficicncv, d ; Jffitish weather, o (Sir Napier 
Shaw) : annual parasites and pests, 5 (Dr Philippa 
Esdailc) ; and Kew Gardens, 5 (Maior Chipp). More- 
over, the pedagogy group includes no lectures on 
the teaching of science. 'The lectures “ are designed 
to bring T.ondon teachers in touch with the latest 
devi 'opments in educational techuicpie and to give 
them opportunities, as well, for coming into touch 
with expert opinion on (picstions of national and civic 
importance The lectures largely reflect therefore 
those questions which are the subject of topical 
discussion.” The choice of subjects is limited by 
the fact that the scheme has to be self-supporting, 
and this may be the reason why no provision is made 
for lectures on civics, home-economics fexcept a 
course on domestic handicraft), nature-study, or 
general science. The lectures are open to all teachers 
actually employed in teaching within T>ondon at 
a fee of one shilling or less per lectiiri*, and to teachers 
from outside at rates 50 per cent, higher. The 
attendance last year w'as 20,000. Several scientific 
societies place at the disposal of the l.ondon County 
Council a certain number of tickets of admission to 
their ordinary meetings for distribution to teachers 
of science in London schools. 

British women students wishing to spend the 
coming academic year studying in Paris may like 
to know that three” residence scholarships for British 
graduates studying at the Sorbonne or other in- 
stitution of higher learning in Paris are offered by 
the American University Women's Club, 4 Rue de 
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Chevreuse. Th^ value of each scholarship is 350 
francs per month for nine months, and the rates 
charged by the Club are such that each scholar 
w'ould need to pay an additional 500 francs a month, 
i.e. about bol. for the nine months. Applicants for 
these scholarships should send their names, stating 
their age, academic qualifications and proposed course 
of study, to the Secretary, International Federation 
of University Women, g2 Victoria Street, S W.i, not 
later than September 15. Each application should be 
supported by at least two references permitted to 
persons well acquainted with the candidate’s career. 

The use of the local environment of the school as a 
.starting-point and source of material and interest in 
that school without exploiting it for Nocational 
training is discussed in Rural School Leaflet No. ii 
of the llnited States Bureau of Tulucalion, in which 
an attempt is made to show^ in detail how' this principle 
should be applied in agricultural districts. It appears 
that in 17 states the teaching of ” agriculture ” in 
the elementary schools tliroiighout the state has been 
prescribed by law somewhat ])recipitatcly, without 
regard to the fact that teachers with the reijuisite 
special training are not available and williout any 
clear definition of objectives or methods. Such 
precipitation is, tlie writer points out, the more to be 
deprecated 111 view of the exceeding compli'xity of 
agriculture alike on the side of natural science, every 
branch of which it lays under contribution, and on 
the .side of practice, wlierein it involves not only a 
great variety of arts but a inode of living. At the 
same time this very complexity makes a naive 
experience of agricultural happenings invaluable as 
a starting-point and source of material and interest. 
Dealing with the social and economic aspects of the 
subject, he contends that even 111 the eleineiitaty 
schools teachers should not fail (as they iinve failed in 
the past) to emphasise tJie necessitv of the organisation 
of farme'rs as a means of economy in dislribulion and 
self-presei Vc' tion 111 the struggle for existence in 
competition with other organised groiqis. 

Dfvei.oi'MENTS in medical education 111 the United 
Stales during the past 20 years, and especially during 
the years 1^20-22, are summarised by Dr. N. P. 
Colwxdl in Biilletm 18 of 1923 of the U.S. Bureau of 
Education. Since 1904, wdicn the American Medical 
Association started a campaign for laising educational 
standards, the developments in respect of medical 
school admission reijuireinents, laboratory and library 
equipment, number and calibre of whole- time 
professors, and arrangements for clinical instruction, 
have been such that these standards, fonneiiy lower 
than those of the principal European countries, can now 
challenge comparison with any in the world. Sinnil- 
tancously the number of schools lias been reduced by 
one-half — from 162 to 81— ami the number of students 
from 28,000 to 13,000 in 1919, since when they have 
increased to 18,000 Of 81 scliools, 60 , rated as class 
A, require tw'o years of college work as a condition 
precedent to entry on their four-years' course. 
Although students’ fees, which formerly covered the 
cost of maintenance of the schools, have been largely 
increased, they amount now to little more than onc- 
third of the cost. Along with improvement in medical 
schools has gone a corresponding advance in the 
standard of qualifications required by state medical 
licensing boards, but the laws on the subject have 
to some extent been stultified by the existence of 
sectanan “schools” with low educational standards, 
which have, not been made subject to medical practice 
laws although their graduates assume the responsi- 
bility of undertaking to heal the sick. 
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Societies and Academies. 

Paris. 

Academy of Sciences, July 23. — M. Albin Halier 
in the cliair — H. Deslandres : Mountain observatories. 
A description ol the heights, position, and equipment 
of tlie oMstirig mountain observatories. The four 
American observatories (Lick, Arequipa, Flagstaff, 
Mount Wilson) can be occupied all the year round, 
arc equipped with large instruments, and have already 
produced important results ; of the others, those 
on Mont Jilanc, Pic du Midi, and ICtna arc insufliciently 
equipped and observations can be made only for a 
short period of the year. For a new French 
observatory Kevard (luvir Aix-les-lkuns) and Fort 
Romeu (Pyrenees), altitudes 1500 metre.s and 1800 
metres respectively, have been examined. Fort- 
Romeu possesses the adv.viitages of po.ssiblc occupation 
all the year round and ease of access. (L Bigourdan : 
The use ot a coiiqiletely free pendulum as a chrono- 
meter. — F. Ti. Fournier. 'J'he forms of hull most 
favourable to liigh speeds arc only realised in racing 
automobiles. — de Seguier. Linear groups with bi- 
linear or ipiadratic invariant m the real and complex 
field. ~S. Sanielevici. An a])plication of the tcnsonal 
calculus Evans. Poisson’s integral — F. H. van den 
Durgen : Some technical applications of integral 
equations.— Jvinilc Belot : An attempt at the re- 
presentation of the ])enod ol continuous evolution, 
J, of the stais as a function of the effective temperature, 
0 . Application to tlu‘ sun — R Jarry-Desloges ; The 
influence of the vaiious elements ol an objective 
(aperture, local distance, magnification) on the 
quality of lelescojnc images. Diajihragms smaller 
than two-tiurds ol the diameter of the objective 
cannot lie usefully einjiloyecl. As regards magiiilica- 
tion thi'ie exists an ojitimum focal length of the 
refractors, between 0 and O’ 75 metre.s; this result is 
new and ditficiilt to cxjilain.— -iC. Selety; Tlicjiossibilitv 
ol an inlinile jioteiitial, and of a mean velocity of all 
stars equal to that of light.- -Wladimir de B 61 aivsky : 
A jiroblem of elastii'.ity in jiolar co-ordinate.s. ~ Th, 
De Bonder : Synthesis ol the gravifie. — ('amille Gillet: 
Aipicous sohiiions. The origin of osmotic eflects. 
Starting willi the assuinjdion that water is a mixture 
in equilibrium of hydrol (H2O), dihydrol (HaO)^ and 
of polyhydrol (HaO),,, of which the first is gaseous, 
a theor}'^ is developed allordmg an exjilanation of the 
existence of osmotic jircssure, flocculation of solutions 
and ot sols by electrolytes, the flocculation of sols by 
Other sols, and the formation of emulsions. — A. 
Boutiric and M. Vuillaume ; Study of the absorption 
spectrum of sols of arsenic sulphide.— Alfred Gillet : 
Researches on elcctrodifTusion (migration of the ions). 
Experimeuls on the migration ot tlie ions in jellies 
(gelatine) containing sodium siiljihate. A, Lassieur : 
The electrolytic estimation of antimony. If a thin 
coating of mercury is dcjiositcd on the cathode, and 
the potential not allowed to go over i'3 volts, the 
antimony subsequently deposited electrolytically is 
coherent and accurately corresponds witli the weight 
of metal present. — L. j. Simon: The siilphochromic 
oxidation of the aromatic hydrocarbons and the 
present conception of graphite. Comparison of the 
oxidation ciif aromatic hydrocarbons by sulphuric 
acid with chromic acid and silver bichromate, together 
with the results of the application of the silver 
bichromate reagent to various forms of carbon and 
coal. — L. S. Glichitch : The estimation of easily 
dehydrated alcohols in essential oils, 'fhe estimation 
of free alcohols in essential oils by acetydation fails in 
the case of certain alcohols, water being removed and I 
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hydrocarbons formed. By replacing acetic anhydride 
by a mixture of this substance with formic acid, this 
difficulty is overcome. — J. Orcel ; The bavalite of 
Bas-Vallon. — — Thiibaud ; Researches on the 
mineralogical composition of some chalk marls of the 
Tertiary of Alsace. — A. Cholley ; Evolution of the 
karstic relief of the Parmclan (Pr^alpcs de Savoie). — 
Henri Coupin : The supposed formation of chloro- 
phyll in the dark. Experiments are described 
contradicting the view that etiolated plants can 
manufacture chlorophyll in the dark. — Jean Politis : 
Tlic formation of a gliicoside (saponarine) in the 
mitochondria. — A. Demolon and P. Boischot : The 
activity of the biological phenomena in peat. The 
relative passivity of jicat from the biological point ot 
view is due to the poverty ot the medium m nutritive 
elements, and especially pliosphonc acid, and the 
results of the jiartial stenli.sation of peat liy heat 
cannot be attributed to destruction of toxins or to 
an action on the jirotozoa. — A. Quidor and Marcel A. 
Herubel : The psycho-physiology of visual phenomena. 
-“-Paul Benoit : The polar globules of the egg of 
Tuhitlana mesembryanthemum . — Jean Camus, J. J. 
Gournay, and Fiterre : The mechanism of insipid 
diabetes. — E. Lesn6, L. de Gennes, and Guillaumin : 
The action of light on the variations of c;ilcemia m 
rickets. — A. Juillet ; Remarks on the note by MM. 
t^hevalicr and Mcrcier on the pharmacodyamic action 
of the insecticidal principle of jiyrctlirurn flowers. 


Sydnky. 

Linnean Society of New South Wales, June 27. — 
Mr. A. F. Jiasset Hull, president, in the chair.— CL 1. 
Playfair : J^otes on freshwater algie A senes of 
miscellaneous notes on algie, ni which twelve species 
and fourteen varieties are described as new , and 
remarks made on the development and hfc-lnstory 
of many species. — Miss M. 1. Collins : Studies in the 
vegetation of and and semi-arid New South Wales. 
Part i. I'hc plant ecology ol the Bariicr Distnct. 
I'hc paper consists of an introductory section m which 
the duel physiographic units ol New South Wales arc 
discussed in reference to the formation ol the (»rcat 
Western I’lains. The geologic, j^liysiograpluc, and 
climatic features of the Barrier Range are described, 
accomjianied by an account of the chief plant 
associations, and lists of species lor the dillerent 
habitats. In a final discussion the develojniicntal 
relationships of the associations are indicated. — 
Miss Marguerite Henry : A monograph of the 
freshwater Entomastraca of New South Wales. 
Part lu. Ostracoda. This paper gives brief de- 
scriptions of thirty-six species of Ostracods, with their 
sjTionymy and keys for their identification. Seven 
species arc described as new, two are recorded lor the 
first time in Australia and one for the first time in 
New South Wales. A freshwater member of the 
family Cytheridie is recorded for the first time in 
Australia. I.ists are also given of the species that 
are known to occur in other States. 


Official Publications’ Received. 

United States Department of Annciilture. Department IluHhtin 
Na 1166: Bewrt on Bird Cenauges m the United States 1916 to 1920. 
By May Thacher Uooke. Pp. 86. (Washington : Government Printing 
Office.) 6 cents. 

University of Liverpool : Tidal Institute. Fourth Annual Report, 
1928. Pp. 7. (Liverpool.) 

Univeraity of Colorado Bulletin. VoL 23, No. 8, Oonaral Series No. 
192: Oatalc^ne, 1022-1928, with Annonnoementa for 1928-24. 489. 

(Boulder, 030.) , ; , 
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The Life History of an a-Particle.^ 

By Sir Ernest Rutherford, F.R.S. 


T N this lecture I propose to discuss some of the 
1 properties of the high-speed a-particle which is 
Spontaneously ejected from radioactive substances. 
This flying atomic nucleus is not only the most ener- 
getic projectile known to us, but it is also an agent of 
great power in probing the structure of atoms, so that 
an account of the effects produced by it is of wide 
scientific interest. 

It is now w'ell established that the a-particle expelled 
from radioactive bodies is in all cases a helium atom, 
or, to be more precise, the nucleus of a helium atom of 
mass 4 carrying two positive charges of electricity. 
It is only when the expelled nucleus is stopped by its 
passage through matter that it captures the two 
negative electrons required to convert it into the 
neutral helium atom. It is natural to suppose that 
the helium nucleus, which is shot out at great speed 
from the heavy nucleus of a radioactive atom, formed 
part of its structure. For some reason, which is not 
as yet understood, occasionally one of the radioactive 
nuclei breaks up with explosive violence, ejecting the 
component lielium nucleus with high velocity. It is 
probable that the a-particle in escaping from the 
radioactive nucleus acquires part of its great energy 
of motion in passing through the repulsive electric 
field surrounding the latter, but at present we do 
not know the nature of the forces which hold the 
I’ornplex nucleus together, or whether the a-particle 
is at rest or in orbital motion in the nuclear structure 
before instability sets in. We know, however, that 
there is a very wide range of stability exhibited by 
different radioactive, elements. In a substance like 
radium A, the average life of the radioactive atom 
before ejection of an a-particle is about 4-3 minutes, 
for radium itself 2250 years, while in the case of a 
very slowly changing element like uranium the average 
life is of the order of 7000 million years. 

It is known that the a-particles from a given element 
are all shot out with the same speed but that this speed 
varies from clement to element. There is apparently 
a close connexion Between the velocity of ejection 
of the a-particle and the average life of the parent 
element. The shorter the average life of the element, 
the swifter is the speed of expulsion. Thi? interesting 


relation between the violence of the explo,sion and the 
average life of the clement holds in the majority of 
cases, but it is difficult at present to be at all clear of 
its underlying meaning. Sir William Bragg long ago 
showed that the a-particle travels tlirough mattef 
nearly in a straight line, and has a definite range of 
travel in a substance. This is well illustrated by the 
tracks of a-particles obtained by Wilson’s expansion 
method. The majority of the tracks are .seen to be 
quite straight, apart from an occasional deflexion near 
the end of the patli. At the end of the range the 
photographic and ionising effects of the a-particle 
apparently rea.se with great suddenness. On account 
of its great energy of motion, the individual a-particle 
can be detected by the scintillation it produces in 
crystalline zinc .suljdiidc, by the effect on a' photo- 
graphic plate, and by special electric al metliods, while 
the beautiful expansion method of Wilson shows the 
trail of each individual a-parlicle through the gas. 

We arc enabled, particularly by the .scintillation 
method, to count the individual panicles, and thus we 
have at our command a method of great delicacy for 
.studying the effects produced by tlie passage of a-par- 
ticles through matter. In tra\ oiling through a gas 
the a-particle pas.scs through the outer electronic 
structure of a large number of atoms and liberates 
electrons, thus giving rise to an inten.se ionisation 
along the track. The ionisation increases to a maxi- 
mum near the end of the path of the u-particle and 
then falls rapidly to zero. 

A careful study has been made of the law of decrease 
of velocity of the a-particlc in passing through matter 
by studying the deflexion in a magnetic field of a pencil 
of a-particlcs before and after il.s passage through a 
known Ihickne.ss of matter. In most of these ex- 
periments we employ tlie a-particIes of radium C, 
which have a range of about 7 cm. in air under ordinary 
conditions. The initial velocity Vq of these particles 
is known to be 19,200 kilometres per second, and the 
reduction of velocity can readily be follow'^d down to 
about o‘4 Vq. At this stage the emergent range of 
the a-particles is less than one centimetre, and measure- 
ments are difficult, owing to the fact that a beam of 
a-particles becomes heterogeneous and contains par- 


For this reason the velocity of the a-partitfle tasoot 
be, followed with certainty below 0*38 V^,. We must 
.bear in mind that even at the lowest velocity at 
which it is possible to detect the a-particle by the 
scintillation or photographic method, it is still moving 
at a, high speed compared with the positively charged 
particles generated in an ordinary discliarge tube. 

It is clear that ultimately the a-particle must be 
slowed down to such an extent that it captures electrons 
and becomes a neutral atom, but until recently no 
evidence of this process of capture of electrons had 
been obtained. G. H. Henderson (Proc. Roy. Soc. 
A, 103 , p. 496, 1922) has recently added much to 
our knowledge of . this subject by examining the 
deflexion of a-rays in a magnetic field in a very good 
vacuum. For the success of these experiments it is 
essential that the apparatus in whicli the deflexion is 
obsetved should be exhausted to a very low pressure, 
corresponding to that required for a good X-ray tube. 
The reason of this will be seen later. When a narrow 
pencil of a-rays was deflected in a magnetic field two 
bands Were observed on the photographic plate, one 
the main band, due to ordinary a-particles carrying 
two positive charges, and another midway band 
which he supposed to consist of particles which had 
captured one electron, i.e. to singly charged helium 
atoms. At low velocities he also obtained evidence 
of the existence of neutral a-particles resulting from 
the capture of two electrons by the helium nucleus. 
In these experiments Henderson employed Schumann 
plates, where the film is so thin that low velocity 
particles produce as much or more pliotographic effect 
than the swifter particles. 

I have repeated these experiments, by the scin- 
tillation method, and confirmed the deduction of 
Henderson. By observing the deflexion of the raid- 
way band in an electric iis well as in a magnetic field 
I find there is no doubt the particles composing the 
midway band consist of particles of mass 4 and 
diarge i, i.e. to singly charged helium atoms which 
have the same speed as the doubly charged particles 
comprising the main band. 

' Some recent experiments have been made by me to 
throw light on the conditions under which the flying 
a-particles may gain or lose an electron. The general 
arrangement of the experiment is shown in Fig. i. 
Aifine platinum wire coated with radium B + C, by 
exposure to the emanation (radon) .sllrves as a nearly 
homogeneous source of a-raj's, since the a-particles are 
emitted only from the atoms of radium C, which are 
too few in number to form a film on the platinum of 
even.one molecule thick. The a-rays from this source- 
pass through a narrow slit about 0*3 mm, wide and faH 
on a tacr<^ ,of zinc sulphide. The dwtnlmtion Ms 


spreen k dietoc^od by 

til^tion nssHiuitd in' a Aaik rOom, Using a,widac%^. 
outside the box. The vessel containing the*^ source and 
screen is completely exhausted by means of a Gaede 
and mercury diffusion pump, and if necessary the 
residual pressure can be measured by a Macleocl gaugS: 
The box is placed between the plane pole pieces ol^i 
large electromagnet so that the pencil of a-rays is bent 
in the direction shown in the figure. Usually thO 
distance between the source and screen was 16 cmj, 
with the slit midway. The whole path of the rays Was 
exposed to a nearly uniform magnetic field and the 
deflexion of the pencil of rays was proportional to the 
strength of the magnetic field. Under normal ex- 
perimental conditions the" pencil of a-rays from the 



bare radium C wire was bent a distance on the screen 
of about 15 mm. from the zero position without field. 
The field of view of the microscope was sufficient to 
take in the depth of the whole pencil of a-rays without 
the field. 

Special precautions were taken to prevent con- 
tamination of the screen by the escape of active 
matter from the wire in a low vacuum. It must bc^ 
borne in mind that the type of wire source employrf 
always introduces some heterogeneity in the beam 
o-^ays' even from the uncovered source. This is due 
to the escape from the back of the wire of a-partides 
which are reduced in velocity in passing tjirough the 
material. This effect is clearly manifest when the 
pencil of a-rays is deflected by a magnetic field ; for 
in addition to the main band of a-rays there is always 
a distribution of particles extending beyond the main 
beam. The intensity of this heterogeneous beam’ at 
any point is generally less than one per cent of the 
main beam and does not seriously interfere wil^ . 
,accuracy of the deductions discussed in this lecture. ^ 
In ;(>f' 
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ftlo^g <hc iinc '«iil{yhid« scr^n. Fig. 4 jhows the ': 
rj^iilt' when a thickness of mica corresponding in stop- 
ping power to 3^5 cm. of air is placed over the source, 
^he main band, due to He+ + particles, is sharply defined 
' on the high velocity side, but there is evidence of some 
heterogeneity produced in the beam by its passage 
through the mica. As we should expect, the midway j 



DI'.KI.KXION in mm. by MACNKnC FlliLD 
Fk.. 2. 


Imnd (Hc+ partick's) lies exactly between the zero 
position and the main band and contains only about 
1/55 of the particles in the mam beam. Fig. 3 shows 
the distribution when the iliiekness of mica is increased 
to corresiiond to a stopping power of about 6 cm. of 
air. Both the main and midway bands are no 
longer sharply defined as in the first case, but each 



Deflexion in mw. by Magnetic Field 
Fig. 3. 


consists of particles with a considerable range of veloci- 
ties. The relative number of He^ and Ile^.^ particles 
is about 1/8 for the swifter particles, but this ratio 
increases with decreasing velocity. The midway band 
^ esrtends and joins the main band where it can no longer 
he followed. The brightness of the scintillations due 
to He^ particles falls of! obviously and continuously 
. Aom A to B. At this stage, too, swne neutral particles 

,by ,th^. , 
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intensity is small compared with that of the midway 
band. There is also a sphrse distribution' faint 
particles between the neutral and midway bandl 
probably due in part to scattering of the a-partiples by 
the edges of the slit and possibly in part due to recoil, 
atoms of oxygen and other elements constituting the 
mica. The distribution of the charged and uncharged 
lielium particles for a still lower velocity will be seen 
in curves A, B, Fig. 4, wliich will be referred to later. 
It is seen that the relative number of He^. to 
particles lias increased ; similarly, the relative number 
of neutral particles is much greater. 

We may now consider the interpretation to be placed 
on these observations. IL is clear that the particles 
emerging from the mica consist of doubly charged, 
singly charged, and neutral particles, but the relative 
number of these three types varies markedly with the 
stopping power of the mica plate. Wc may suppose 
that the a-partir1c in passing through the outer electron 



Deflexion in mm. by Macnetic Field 


Fig. 4- 

Structure of the atoms in its path occasionally removes 
and captures an electron. This electron falls into a 
stable orbit round the doubly charged helium nucleus 
and moves with it. 

This singly charged atom will, however, have only a 
limited life, for in passing through other atoms tiie 
electron is knocked off and the singly charged a-partide 
reverts back to the doubly charged type. This process 
of removal is analogous to the ordinary process of 
ionisation where an electron is ejected from an atom 
a collision with an a-particle ; for as a singly chpiged, 
particle can remove electrons from another atom, sO - 
there is a cliaoce that the He+ particle should lose its 
attendant electron. We may thus consider that two 
opposing processes are at work,^ one resulting in the 
capture of an electron and the other leading to its 
removal. From the data given later it w 4 ll be seen 
that this process of capture and loss may repeat itself 
more than a thousand times in the flight of an a- 
particle, so thac the average path travelled by an a- 
particle before capture of an electron or before loss *of 
,the‘tJ^iured compared with the tdlal 





Supplement to Nature P August 25, 1923 


30S 

distance of travel of the «t-particle before it comes to 
rest. It is clear from this, for a given velocity of a- 
partkle, that there must he a momentary equilibrium 
between the number of He 4. and Jle^. , particles such 
that, on the average, the number of captures in a given 
small distance is equal to the number of losses. 

It is very convenient to suppose that for a given 
velocity each He^. , j)arlicle has a mean free path A, 
cm. in the material before it captures an electron, and 
the lie 4 particle a mean free jjath Ag cm. before it 
losc.s its alterulant election. No doubt some of the 
individual particles travel distances much shorter or 
longer than this mean distance liefore either capture or 
loss, but in considering a large number of particles we 
may suppose there is an average distance traversed 
before ca[)ture or loss, to be called the mean free path. 

When He, , jiarlicles traverse a .small distance 
dx of a material the number which capture electrons is 
Njif.r/A^. If N.j He, part ides are present the number 
which lose an electron is N2^/v/A2. Hut we have seen 
that wh<‘n an e(|uilibriiim is set up, the number of caj> 
tures in a given distance' must e(|ual the number of 
losses. ]C(|ua1ing these two expressions, it is seen that 
Nj/Nj - Ag/Aj, or, in other words, the relative number of 
He+ to lie, , partides is proportional to the ratio of 
the mean free path lor loss to that for capture. Since 
by the scintillation nu'thod the ratio Ng/Nj can be 
measured for any Nelocity, by using different thick- 
nesses of absorber we can thus determine the ratio of 
the mean Iree jiaths for capture and loss for any 
velocity. 

The actual value of the mean free path Ag of the 
He 4. particle before it loses its electron can be directly 
determined by experiment. Supjiose the microscope is 
focussed on the midway band of Fig. 2 and the number 
of scintillations per minute observed in a good vacuum. 
If the pumps are shut off and a small quantity of air or 
other gas is introduced into the apparatus, the number 
of scintillations is found to diminish with increasing 
pressure of the air until the band has completely dis- 
appeared. This takes place at quite a low pressure of 
air, for example, for a pressure of about 1/4 mm. in the 
Iwx. 

The explanation of this result is obvious. The He4. 
particles which escape from the mica occasionally 
collide with an atom of the gas in its path, and the 
electron which it ('aptured in passing through the mica 
is removed. In such a case the 1164 becomes again an 
He 4. 4 partiicle, and the latter is twice as easily de- 
flecjfCd in a magnetic field as the former. Suppose the 
collision occurs for the first time at the point P (Fig. i). 
The particle after losing its electron travels along a 
jkw path shown in the figure, and the particle nq 
longer strikes the part of the screen viewed by the 


microscope. It is found th&t the number of scintSla- 
tions seen" in the microscope falls off according to £141 
exponential law as the pressure of the gas is raised. 
Such a result is to be expected, and from this data the 
average distance which the He 4 particle traverses 
before it loses its electron can be simply deduced. 
Certain .small corrections are necessary to take into 
account the finite width of the band of scintillations as 
seen in the microscope, but we need not enter into 
details at this stage. It is convenient to express the 
mean free path Aj in air of the He4 partic les, not as the 
average length of path traversed in the rarefied gas 
before loss, but as the distance traversed in the sa^e 
gas at .standard pressure and temperature. For 
ample, in a certain experiment, the mean free iiatn in 
air of the particle was found to be 12 cm. at a pres.Sure 
of 0*040 mm, ; this corresponds to a mean free path of 
0*0063 mm. at standard pressure aM'tcmperaturc. 

In this way the mean free path in air before loss of 
an electron has been measured for different velocities, 
and it has been found over a considerable range that 
the mean free path varies directly as the \elocity of the 
tt-particle, so that the mean free path becomes shorter 
as the velocity of the u-particle diminislies. Since we 
may regard the loss of an electron from the singly 
charged particle as the result of a process of ionisation, 
such a relation is to be expected, and indeed, if we take 
into account the strong binding of a single electron by 
the 1164 nucleus, the mean free path for loss is of 
the same order as tliut calculated from considerations 
of the number of ions per cm. pruduci'd by the a- 
particlc in air and other gases. Comparisons have 
been made of the mean free path in air with that in 
hydrogen and helium. Its value is 4 to 5 times longer 
in hydrogen and more than 5 times longer in helium. 

Now that tlie mean free path Ag is known, the value 
of Aj for capture can be deduced if the ratio Nj/Nj is 
also known. A difficulty, however, arises at this point. 
In order to measure the ratio Nj/Nj it is necessary tliat 
the active source should be covered with mica or other 
solid material. Gas cannot be used conveniently. It 
was found, howe\’er, that the ratio was the same 
within the limits of error whether the a-particles were 
reduced in velocity by passage through celluloid, mica, 
aluminium, or silver. For this purpose the mica was 
kept the same and a very thin sheet of the substance 
under examination spread over it. The thickness of 
the sheet was sufficient to set up a new equilibrium 
l)etween the singly and doubly charged particles, but 
not sufficient to alter materially the velocity of the 
ionising rays. 

Since the value of the ratio Nji/Nj suffers no appreci-, 
able change, for absorbers of sqch different atom^ 
w^htSj we may tario foi',^ 
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hypothetical sheet of solid air wouW be the same as for 
mica. 

We have now all the data required to determine the 
values of Aj and A^ corresponding to u-particles of 
different velocities. The results are given in the follow- 
ing table for three different velocities. The mean free 
paths are expressed in terms of millimetres of air at 
standard pressure and temperature. Vq, the maximum 
velocity of the a-particles from radium C, is 1-9 x 10® 
cm. per second. 


4 t — 

Volcx'il y V in 
tt'riU'i of V,. 

A*/Ai-N,/N, 
for Mica, 

MPiUi I’n-e ruth 
A, for Loss in Air. 

Mean Itw I'.ith 
A, for Capture 

III Air. 

0-04 

1/200 

0-0 11 mm 

2*2 mm. 

076 

1/07 

0*0078 mm 

0*52 nim. 

0-47 

, r 

i/ 7’5 

0*0050111111. 1 

0*037 


It lias been seen that the mean free jiatli for loss 
varies directly as ihc velocity, and thu.s only alters in 
a ratio of about i to 2 over the range of velocities given 
in the table. On the other hand, the ratio Ag/Aj in- 
creases very rajiidly w'ith diminution of vadocity varying 
.il)l)roxiinately as V *’’. From this it follows that Aj 
varies as V**, thus decreasing by a factor of 60 or more 
when the velocity is halved. 

From these data and relations it can easily be cal- 
culated that the mean free path for capture .should be 
equal to that for loss for a v'clocity about 0-3 V^, and 
for this s])eed the numbers of He^ and ITe^ + particles 
should be e(]ual. 

The actual value of the velocity for equality of the 
two types in a sjteiaal experiment was found to be 
D*29 Vq, in good agreement with the calculated value. 
It is a difTicult matter to determine the values of Aj and 
Ag for velocities less than 0-3 Vo, for not only arc the 
scintillations weak in intensity and difficult to count 
with accuracy, but also the issuing rays are very hetero- 
geneous and no longer show well-defined edges on the 
high velocity side. It was, however, noted that the 
ratio Ng/Ni rapidly increased below the velocity 
0-3 Vo- 

We have so far dealt with the equilibrium between 
He+ and He^.4 particles. It is clear, however, that 
similar considerations apply to the equilibrium between 
singly charged and neutral helium particles at low 
velocities of the a-particle. It was noted that the 
neutral particles appear prominently after the rays 
have passed through mica of 6 cm. stopping power, but 
no doubt they could be detected for still lower stopping 
power. These neutral particles, of course, produce 
scintillations, but of an intensity corresponding to an 
ft-particle of low velocity. . These neutral particles prob- 
ably lose and regain an electron many times tefore 
they are stopped or other 
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'material. This effect was shown by introducing gas 
at low pressure into the apparatus, when thfe scintilla- 
tions due to the neutral partiides diminished in number 
and ultimately vanished. The explanation of this is 
similar to that given for the distt})pearance of the He+ 
band, for the neutral particles occasionally lose an 
electron in passing tlirougli the gas and are then de- 
flected away from the zero position by the magnetic 
field. 

It was estimated that the mean free path in air for 
conversion of neutral helium particles to singly charged 
particles was about 1/600 mni. No doubt this is an 
average for particles of very different velocities which 
may be prc.sent in tlie neutral band. 

For the higher velocities we liavc to deal mainly 
with the interchange lTe^ + ;^l!e,. For velocities 
less than 0-5 Vq tlie interchange He^ also comes 
in and becomes all-important for velocities less than 
0'3 Vq. No doubt, as Henderson has shown, at still 
lower velocities most of tlie particles disappear 

and the lleQ and lie , parliclc.s predominate. 

At these low velocities, counting scintillations be- 
comes very difficult and uncertain, and tlic photo- 
graphic method, as used by Henderson, is preferable. 
It will be a matter of very great interest to examine 
whether the relative numbers of the three types of 
particles alter when the a-par tides are slowed down 
by passage through different materials. This side of 
the work is being atlai'ked by Mr. Henderson in the 
University of Saskatchewan. 

There is one very interesting point tliat may be con- 
sidered here. It has been shown that these singly and 
doubly charged a-partides are always present after the 
tt-rays have passed through mica or other absorber, 
but are there any singly charged particles present when 
a-particles escape from a wire coated with an infinitely 
thin deposit of active matter ? This was first tested 
for a platinum wire coated with a deposit of radium 
B + C, by exposure to the radium emanation, when it 
was found that singly charged helium atoms were 
present in about the equilibrium ratio for this velocity, 
This was a rather surprising observation, but it was 
thought it might rcsSult from the fact that by the recoil 
from radium A the radium B particles penetrate some 
distance into the material of the wire. Under these 
conditions many of the a-particles expelled from 
radium C have to pass through a small but appreciable 
thickness of matter before escape from the wire and 
might thus capture electrons. This eftplanation 
seemed unlikely because ^the average distance pene- 
trated by the recoil atom is only a minute fraction of 
the mean free path for capture at such high velocities 
of the a-particle. The exponent was tried with a 
rudtel wbre pu tadium jp had been deposited on 

- . . ''i. ■.'.IP ' . 
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the surface hy the weH-known method of <fipi»ng the 
ware in a hot solution of radium C. In this case the 
difficulty due to recoil is absent, but the number of 
singly charged particles was the same as before. 

It is very significant 1 hat the relative number of singly 
and doubly charged particles is about the equilibrium 
ratio to be expected when the wire, after being activated, 
is coated with ah appreciable thickness of copper or other 
material. We can scarcely suppose that singly as well 
as doubly charged particles are actually liberated from 
the radioactive nucleus itself, for even if it be supposed 
that an a-particle with an attendant electron is ex- 
pelled, the. electron must be removed in escaping 
through the very powerful electric field close to the 
nucleus. It is mucli more probable that the doubly 
charged a-particle in passing through the dense distri- 
bution of electrons surrounding the radioactive nucleus 
occasionally captures an electron, and tluitthe process 
Qf capture and loss goes on to some extent m escaping 
from the radioactive atom. This seems at first sight 
rather' unlikely when we consider tlie relatively large 
number of atoms an a-particle ordinarily passes through 
before equilibrium between capture and loss is estab- 
lished, but It is well known that the chance of eflective 
electronic collisions appears in general to be greater for 
a charged particle expelled from the ('cntral nucleus 
than for a similar particle ])assing from outside through 
the electronic distribution of an atom. It may be 
that those electrons, the orbital motion of which round 
the nucleus is comparable witli tlie speed of the a- 
particle, are particularly effective in causing capture or 
loss. 

So far we have dealt mainly with the distribution in 
a magnetic field of the panicles in a vacuum after their 
escape from a mica surface. Some very interesting 
points arise when the distribution is examined in the 
presence of sufficient gas to cause a rapid interchange 
of capture and loss along the path of tlie a-particle in 
the gas. This is best illustrated by a diagram, Fig. 4, 
in which the results are given for a-particlcs escaping 
through mica with a maximum emergent range of 
about 4 or 5 millimetres in air. Curves A and 13 give 
approximately to scale the distribution of Ile^. and 
particles in a vacuum, while C gives the 
relative number of neutral particles under the experi- 
mental conditions. Suppose now sufficient air is intro- 
duced into the vessel to cause many captures along the 
gas but yet not enough to reduce seriously the velocity 
of the u-particles. The first salient fact to notice is 
that the distributions A, B, C vanish and there remains 
a distribution of particles (curve 1)) about midway 
I between A and B. This band Is narrower than either 
Km C, and its height at the maximum much greater 
than either. It is evident that the particles have been 
^ compressed into a band of much narrower width than 
the normal distribution in curve B. 

This is exactly what we should expect to happen. 
The swiftef particles present suffer less capture than the 
/slow ; consequently the average charge of the sw'ifter 
,, a-rparticles along the gas is less than 2<;, and their de- 
/flexion is less than the swiftest particles shown in 
curve, B. ' On the other hand, the slower a-particles 
haw /to average charge nearer \t than ae and arfe 
#ttQ le $9 deleted than ^e swifter paiti^^ 
Tt- ijr that iresultinff dktrthutioh fii 


tides with air inside the vessel voH be concentrated dver 
a much narrower width than the main band of Hc+v 
particles. From calculation based on the laws of- 
capture and loss, the width of the band under the 
pcrimental conditions can be deduced and is found to 
be in good accord with experiment. It will be seen to • 
be significant that similar results have been observed, 
for hydrogen under corresponding conditions. 


General Discussion of Results. 



Attention may now be devoted ta 
the results' so far obtained and 
explanation on present wewB.''’ Illrtlie pla(:e, Itris 
important to emphasise the large nttobep of capture 
and losses that occur during the flight of an a-particlc 
from radium C. While the mean free path of the a- 
particle from radium C of 7 cm. range is about 3 mm, 
in air, its value rapidly decrease.s with lowering of the 
velocity of the a-particle and is probably about o-ooj^ 
mm. for a velocity of 0*3 V^. It is not difficult to 
calculate tliat not far short of a thousand interchanges 
of charge occur during the path in air of a single particle 
between velocities Vg and 0-3 Vg. While the tkta so far 
obtained do not allow us to calculate the number of 
interchanges of charge that occur between velocities 
0*3 Vg and o, it seems probable that the number is con- 
siderably greater than a thousand. We have already 
pointed out that for low velocities the interchange 
He,.^ITeg predominates. When we consider the 
rapidity of interchange of charges of the a-particle at 
average velocities, it seems clear that we cannot expect 
to observe any appreciable difference in power of pene- 
tration between a beam of rays of the same velocity, 
whether consisting initially of singly or doulily charged 
particles. It is clear that a singly charged particle 
after penetrating a short distance is converted into a 
doubly charged particle and vice ver^a, and that the 
effects due to the two beams should be indistinguish- 
able. Henderson tried such absorption ejyperiments, 
using the photographic method, but w;ji^ indefinite 
results. 

When an a-particle captures an elec^fp, the latter 
presumably falls into the same orbit roi^ the helium 
nucleus as that which, characterises an ici^sed helium 
atom, i,e. an atom which has lost one electron. When 
the tt-particle with its attendant electron passes swiftly 
through the atoms of the gas in its path, it will not only 
ionise the gas but will also occasbnally l)e itself ionised, 
i.e. will lose its attendant electron. When we take 
into account the strong binding of the first electron to 
the helium nucleus— ionisation potential about 54 volts 
— ^the mean free path for loss of the captured electrons in 
air is of the, right order of magnitude to be expected 
from considerations based on the ionisation by the oc-, 
particle per unit path in air. While we can thus offer 
a quantitative explanation* of the mean free path for 
loss observed experimentally, the inverse problem of 
the capture of an electron l>y the flying a-particle pr6- , 
sents very great difficulties. ’ / 

In the actual case, the a-particle is shot at high ' 
through gas molecules which for all piactical purpos^' 

may be supposed to be at test , For epttvenieuc^ . , 





1 6£ the 

_ ity of ftn o-partide from radium C is equivalent' to 
hat gained by an electron in falling freely lietwecn a . 
liffemice of potential of about looo volts ; so that | 
electrons comprising the molecules of air or other i 
^ have a velocity of translation numerically equal to ! 
hoB. For brevity, it is very convenient to speak of 
Velocity or energy as that due to a “ looo-volt ” ! 
!l«^n. 

, ’When the electrons in an atom pass dose to the a- 
»rtid||^e of them may be removed from the parent 
jcollision, energy being required for this 
iro S^y rhe'ionisation potential for oxygen or nitro- 
{dfit.'^^out 17 volts, which is a very small quantity 
EOmj^cd with the energy of translation of a looo-volt 
iiectirbn. 

If we consider the forces involved between an a- 
sarticle and moving electron as of the ordinary electro- 
static type, the electron will describe a hyperbolic orbit 
round the nucleus, the angle of deflexion of the path 
>f the electron resulting from the collision depending 
m the nearness of approach of the electron to the 
lucleus. On ordinary dynamics, the electron will 
never be captured in such a collision if there is no loss 
nf energy by radiation. If capture for some reason 
results from the collision, it means that an amount of 
energy corresponding to at least a looo-volt electron 
has in some way been got rid of. This loss of energy 
may be supposed to be due to some interaction between 
the a-particlc and colliding nucleus with its attendant 
electrons, or to the loss of energy by radiation during 
the collision. I’he first supposition seems at first sight 
plausible, for we know that the innermost electrons of 
oxygen or nitrogen are strongly bound and require 
energy of the order of 500 volts to remove them from 
the atom. But there is one very strong and, it seems 
to me, insuperable objection to this view. 

I have found that the deflexion in a magnetic field 
of a pencil of u-particles passing through a suitable 
pressure of hydrogen is similar to that shown in curve 
Fig. 4 for air. This shows that the u-partide passing 
through hydrogen captures electrons of energy about 
120 volts to about the same degree as in air. Now we 
know that the electrons in the hydrogen atom or mole- 
cule are lightly bound, and an energy of not more than 
a 30-volt electron, suitably applied, would entirely 
separate the component nuclei and electrons in the 
hydrogen inolecule . In the case of hydrogen, therefore, 
we cannot hope to account for the requisite loss of 
energy, which for the experiment considered is about 
100 volts. If these experiments with hydrogen are 
correct, and are valid for all velocities of the a-particle, 
we arc driven to conclude either, that some unknown 
fatetors are involved in the capture, or that the loss of 
energy of the electron must be ascribed to radiation. 
In^such a case, capture of an electron may be regarded 
as the converse of the photo-electric effect, where radia- 
tion falls on matter and swift electrons are ejected 
the matter. In the case under consideration, 
electrons are shot towards a charged nucleus arid 
electron is captured with the emission of 
On sudi an 
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enc!^ of the a-partide. This seems to tie an 
pectedly large amount, -but cannot be ruled out aa im^ 
possible in the present state of our knowledge. 

In the discussion of this very thorny question, I; 
have confined myself mainly to the case of capture by -^ 
the swift a-particle, where the difficulties of explanation’ 
are much greater than for capture at slower velociti^^'; 
Our information is at present too incomplete to givM - 
decisive answer, but there seems to he no doubt tmft 
the unexpected frequency of capture of electrons bjp-j 
swift a-particles raises many new and interesting^ 
questions of the^ nature of the processes that can oceaff , 
in collisions between electrons and matter. 

I need scarcely say that the phenomena of captww 
and loss are not confined to the a-particle, but aro; 
shown by all charged atoms in swift motion through *■ 
gas, and were long ago observed in the case of poatiyi 
rays. On account, however, of the high velocity of 
a-parlicles and the ease of their individual detection, the 
process of capture and loss can be studied quantitair 
tively under simpler and more definite conditions than 
in the case of the electric discharge through a at 
low pressure. ' ■ 

On this occasion I have devoted my att^rioft-tri 
the most recent additions to our knowledge, of the life 
history of the a-particle. This knowledge hfj^ been 
obtained from the study of the rapid interchan^ Of 
charges when an a-particle passes through matter, t, 
have only incidentally referred to the numerdtis colli- 
sions with electrons along the track of the a-particle 
which result in dense ionisation. I have omitted any 
consideration of those rare but interesting encounteA 
in which an a-particle is deflected through a large smgle 
by a close collision with a nucleus. 1 have Qmitt!B&; 
loo, the still rarer encounters winch may result in ai 
disintegration of an atomic nucleus like that of nitrogen 
or of aluminium. We have seen that an a-particle has 
an interesting history. Usually it is retained as an 
integral and orderly jmrt of a radioactive nucleus ftw 
an interval of more than a thousand million years. 
Then follows a cataclysm in the radioactive nucleus j. 
the tt-particle gains its freedom and lives an indepenejmt 
life of about one hundred millionth of a second, during 
which all the incidents referred to in this lectnw 
occur. 

If we are dealing with a dense and compact uramtun 
or thorium mineral, the a-particle after acquiring two 
electrons and becoming a neutral helium atom may be 
impri.soned in the mineral as long as the mineral exists. 
The occluded helium can be released from the niineral 
by the action of high temperature, and after removal nf; 
all otKer gases can be made to show its presence by^he 
characteristic brilliant luminosity under the stimulus 
of the electric discharge. In the circumstances of such 
an experiment, only small quantities of helium are 
liberated. Large quantities of helium, sufficient to 
fill a large airship, have, however, been isofate4 i^oitt 
the natural gase.s which escape so freely from the 
earth in various parts of Canada and the ^United 
States. It is a striking fact that every single atorii 
of this material has in alLjprrihability.hftd lhe hfe 
history here-described. 1.; ' 


, ' Ai>dendum.^ . , ’ , ■ '' 

/ It may be of interest to give here a bri^f review of 
some additional facts in connexion witli the a-particle, 
brought to light in recent years. It has long, been 
known that a-particles, although projected from the 
;fK)urce at the same speed, travel unequal distances 
through a gas. For example, the maximum distance 
travelled by the a-particles from radium C in air is 
j[*04 cm. at 760 mm. and 15° C., the minimum distance 
is aljout 6*4 cm., and the mean distance about 6-8 cm. 
Some “ straggling ” of the a-particles is to be anti- 
cipated on general grounds, since the a-particle loses 
its energ)' mainly in liberating electrons from the atoms 
p£ matter in Its path. On the laws of probability, one 
tt-particlc may meet more atoms and liberate more 
electrons than another, and thus lose energy at a faster 
rate. The amount of straggling observed is, however, 
much greater than ciin be accounted for in this way, 
and the occasional large deflexions of the a-particles 
due to nucl<!ar collisions are so rare, except near the 
end of the range, that they do not seriously influence 
the final distribution. 

Henderson has suggested that the property of an 
a-^rticle of capturing and losing electrons will introduce 
a new factor in causing straggling. No doubt this is 
tlw case, but the rates of capture and loss Observed 
appear- to be too rapid to account entirely for the 
discrepancy between theory and experiment. Another 
interesting suggestion has been made by Kapitza to 
account for the magnitude of this straggling. From 
file experiments of C’hadwick and Bieler on the collision 
between o-particles‘ and hydrogen nuclei, it has been 
deduced that the a-particle or helium nucleus has an 
asymmetrical field of force around it. This asymmetry 
cA the electric field must become small at the distance 
lOi the orbits of the electrons in the neutral helium atom, 
but may Abe sufficient to fix the plane of the orbit of 
an electron relative to the axis of the helium nucleus. 

5^ Suppose that the a-particles liberated from a radio- 
active source have their axis orientated at random, 
and that the direction of the axis of each individual 
particle remains unchanged during its motion. In 
spme cases, for example, the captured electron will 
describe an orbit of which the plane is nearly in the 
direction of motion of the a-particle ; in other cases 
ttearl^’ J)erpendicular to it. It is to be expected, 
however, that the chance of losing the captured 
alCiCtron by collision will be greater in oiyf cose than 
the .other ; or, in other w'ords, the mean free path of 
the singly charged a-particle before loss of its electron 
will be different in the two cases. 

, , On this view, it is to be anticipated that one group 
of a-particles will lose energy faster than the other, 
and the ranges will he different. In order to test 
whether a-particles show the individual differences to 
be expected on this theory, Kapitza has photographed 
ip the Cavendisli Laboratory the tracks of a number 
IW a-particles by the Wilson expansion method, using 
4 strong magnetic field of about 70,000 Gauss, produced 

^ TMi did oot form p.irt of tho R<iyal In^^titutioa discoune, but it may 
UNfttUy •upx>kaKnt one or two of the puintk :turvevod ui I bat lecture. 


ficAd was su^iently strong to ^u^ a 
'bending of the track of the a-porticle. 
that the curvature of the .-tracks at equpkf^istaiic^j 
from the ends showed marked variations. Before'ki^i: 
definite decision can be reached, a large number 
tracks obtained in this way must be carefully measui^ 
np and allowance made for the sudden bends 
occur due to a nuclear collision with the atoms 
nitrogen or oxygen. The frequency of these bends' 
near the end of the range complicates the interpretation 
of the apparent curvature which is measured. 1 %^ 
experiments, which are still in progress, ai^diffic^ 
and require great technical skill, and it will be a mat^t 
of much interest if any definite asymmetry in the 
orbits of the singly chargil a-particles can be established 
by this or other methods. If such an asymmetry exists, 
it must influence to a small extent the arrangement of' 
the two electrons round the helium nucleus and possibly 
their spectrum. 

During tlie past two years, Blackett, in the Cavendish 
Laboratory, has made a careful examination of the 
frequency of occurrence of sharp bends or forks in the 
tracks of a-particlcs near the end of their range in*nir 
and other gases. For this purpose, a simple form of 
Wilson expansion clmmber, of the type designed by 
Shimizu, has been used, and each track has been 
photographed in two directions at right angles to each 
other to fix th.e angle of the forks in space. A large 
number of photographs have been taken, and thp 
frequency of the forks has been examined in different 
gases, particularly in the last centimetre of the range 
of the a-particle. Assuming that these forks arise 
from nuclear collisions, it is possible to deduce from 
the exjMjrimental data the variation of velocity of the 
tt-particle near the end of its range. It is known from 
the work of Geiger and Marsden tlmt the maximum 
velocity V of the a-particles of emergent range R is 
given by tt® cc /?, when R is not less than one centimetre. 
Blackett finds that this relation between velocity and 
range no longer holds near the end of the track but is 
replaced by a relation of the form oi R. 

In the course of these experiments a number of 
well-defined forks have been photographed in hydrogen, 
helium, air, and argon by Blac'kett, and also by Auger 
and Perrin in Paris. By measuring the angles between 
the original direction of the a-particle and the direction 
of the colliding particles after collision, the accuracy | 
of the laws of impact can be directly tested. ThcL . 
results are found, within experimental error, to be in' 
agreement with the view'that the impacts are perfectly 
cltwtic and that the consery^tion of energy and of 
momentum hold in thesefii^i^r collisions. Conversely, 
by assuming that the are perfectly elastic, it', 

is possible to deduce the mass of thq recoil atom in 
terms of the a-particle of mass 4-00. For fixam|fie, 
a fork in helium gave the mass of the recoil atom 4*03^ 
and a fork in hydrogen gave the mass of the lecoij'^ 
atnm 1-024. In a collision between the a-partide antj , 
a helium nucleus the angle between the forks sh^ula^'; 
he exactly a right angle; the value measured 

89“ 45'. • - ...5 
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. Editorial communications to the Editor. 


T he movement in some of the Southern 

Western •United States to suppress the teftcjniig- 
of evolution in schooLs and universities is an mt^pestl^ir 
and somewhat disconcerting phenomenon. 

1 who, all unwittingly, dropped the spark which 
the fire, I welcome the invitation of the 
Nature to comment on the consequences. . 

First as to my personal share in the matter. ■ Ai'ithft 
Toronto meeting of the American AssociatiouT ^ 
addressing a scientific gathering, mainly profe^iofi^v 
The opportunity was unique inasmuch as the audijsoce? 
included most of the American geneticists, a „body 
several hundreds strong, who have advanced^vt^t 
science with such extraordinary success. I 
took occasion to emphasise the fact that thd^i|jbk“iio 
one doubts the truth of evolution, we have as y^)^;,nO 
satisfactory account of that, particular part« ^ .^e 
theory which is concerned with the origin oU5^i#$ in 
the strict sense. The purpose of my address -waa ta 
urge my colleagues to bear this part of tha ^problean- 
constantly in mind, for to them the best chancef4»f.a 
solution are likely to occur. This theme was O.f 
highly academic and technical. Neverthefesfe;^ [to 
guard against misrepresentation, 1 added theToUotii^&tg 
paragraph by the ad\'ice of a friend whose judgaiwnt- 
proved sound, though to me such an addition, look^d^ 
superfluous. , < , 

“ 1 have put before you very frankly the considera- 
tions which have made us agnostic as to .the, A0tu^Sl\ 
mode and processes of evolution. When such-Wnie^ 
sions are made the enemies of science see their clwtttfce;? 
If we cannot declare here and now how species’ arose| 
they will obligingly offer us the solutions with whi^, 
obscurantism is satisfied. Let us then proclaij^ 
precise and unmistakable language that ouf^ 
evolution is unshaken. Every available line ail- 
ment converges on this inevitable conclusion.,., The- 
obscurantist has nothing to suggest which is, wortliv;,^- 
moment’s attention. The difficulties which 
upon the professional biologist need not trouble 'W 
layman. Our doubts are not as to the reality or 
of evolution, but as to the origin of species, a 
almost domestic, problem. Any day that mystjl^rj^^y 
be solved. The discoveries of the l^st twenty-fiVl^Wsl^ 
enalile us for the first time to discuss these qufistiims 
intelligently and on a basis of fact. That syr^hews 
will follow on analysis, wc do not and cannot; .doubt/’. 

The season must have been a dull one, for uppa this 
rather cold scent the more noisy newspapers. W4nt oflE 
lull tiy^with scare-headings.. ‘‘ D^n 
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All this seemed foolish enou/;h, and that practical 
consequences would follow was hot to be expejCtcdJ 
Nevertht'less, Mr. William Jcnnin|fs Bryan, with a 
profound knowled^’;e of Ur* tlecioral licart, saw* that 
sometliini.'' ronld be made of it and introduced the 
topic into his i ampaijjn, which, though so lar harmless 
in the ^<real » itu-s, has worked on ihe minds of simpler 
communities, in Kentn('k\ a hill for suj)y)ressin«^ all 
evoliitlonurv tea< Innjj; passed the House ol Representa- 
tives, and w'as only rejected, J lielieve, liy one vole, 
in the Senate ol that State. In Arkansas the lower 
hoiLse passed a hill to tlie same effect almost w'ltlioul 
opposition, hut the Senale threw^ it out, Oklahoma 
followed a similar course. In Idorida. tin* House ol 
Representatives has yia'ised, hy a Iw'o-thirds vtite, a 
resolution forhiddme any instmcior ‘’to teaeli or 
perrpit to he liiuLdit Atheism, a},\nostu’i.sin, Darwinism, 
or any othei hyyiothesis tliiil links man in Mood 
relation to any form ol life ” 'J’his resolution was 
lately expected to jiass the Siaiate. A iiielaiieluilv case 
has been hrou;j;hl lo niy notue ol a teai-her in New 
Mexico who has been actually di.sinissed from Jiis 
appointment for teadung evolution. This i.s said to 
have been done at tin' msiiL’atiori ol a revivalist who 
visited the distraM , selhnyi Mr. I>i van’s hook. 

The chiel mtcvcsl ol these jirocecdines lies in the 
indications thev eivc ol what is to he expected from a 
.genuine dernocr.icv wlnVli has thrown off authority 
and has begun to judge for itself on quest jons beyond 
its mental range. 'I’liost' wlio Jiave the eapantv, lei 
alone the know ledge and t he leisure, to iorm independent 
judgments on smh suhjeels have never been more than 
a me*re fraction ol any po])ulation. We have hem 
pas.siug through a period in vvha li. for reasons not 
altogether clear, this nnmeneallv insianifieant Iraition 
'dias been able to mqiose its aulliority on the primitive 
crowds bv whom it is surrounded, 'rhere are signs 
that we may he soon about to >ee the eonseiiuences 
'-of the recognition of " eipial rights,’’ m a ynihlie 
reerudesrence of earlier view's. Jn (Jreat Brilam, for 
example, wc mav Witiu ss before long the results which 
overtake a dcmoiracy unable to tolerate the Vaieina- 
tion Act, and yiroteitme only some per cent of its 
children. 


may ‘be tfaaokful if we are not allii hanged like the : 
Clerk of Chatham, with our ink-hoir«^boutour tteck^. , 
For the present we in Europe are fairly safife. A ' 
brief outbreak on the part of ecelesiastii'al authority, 
did follow the pul dual ion of the “ Origin of Species,” 
but that IS now perceived to have liein a mistake. 
The convictions of the musses may he trusted to 
remain in essentials what tliey have always been; 
and 1 suppose that if se'enec were to declare to-morrow > 
that man descends Ironi .slugs or from centijades, no 
episcopal lawn would he ruffled liere. Unfortunately 
tlR* Arneruan incidents suggest that our destinies mayyj 
not much longer remain in the hands of lliat exaltetS 
tribunal, and that trouble mav not he so lar ofLjffl 
we have supposed. lb\ri'.so*^^ 

The Unity of Anthropology. 

Ihe Kiiliiir der Gegemvart : line Entivn kiting vnd ihre 
Zjele. Heiausgegeben von Tnul Hinneberg. Driller 
Teil : Mathernatik, Naturwissensi hafleii. Medizin. 
Kiinlte Ahteilung . Anthropologie. Unter Leitung 
von G. S( hvvalhe und Iv ImscIrt. Pj). viii I (icSq ) 20 
Tafeln. (Leiyizig und Ht'iliti : 11 . G, Teiibner, 1023). 
22s. 'id. \ eloth, 275. .\d. 

A NTHROPOLOGV, tlu- sdemc ol man a iiroud 
name indetd ! Hut, alas, Iheia is little at 
jirescnl hut the name which stands for the unity of 
this seience. Its subject matter it has to .share with 
anatomy, biology, theories ol lua'editv and variallon, 
geology, sodology , and social yisyeholou) . Us methods 
are borrowed from sevi'ral natural and liumanistie 
seieni es. Us aim and sc ope sec'm at first Init ai hitraiily 
[ claimed and loosely circumscribed bv man's excessive 
eonieit about his own importance as a cenlial object 
of study. After all, man is jjhysieally hut one animal 
species among others, vvliile his soul has been for a 
long time already in the keeping of another seicnce — 
that of psyidiology. 

The unfortunate fact is that man has ber'ii created 
with a bod)' and a soul as well, and this original sin, 
after having tni:e.ssantly haunted tlte rcfective mind 
through myth, religion, theolugv', and metaphvsics, 


iVs men ot science w'e are happily not conremed to 
consider whether a return to Nature, us a policy, will 
make for collective iKijqmiess or not . Nor is it, jicrhaps, 
■yqf prime importance tliat the iieople of Kentucky or 
' BVen of '\Miim .Street " should he rightly instructed 
, in'’ evolutionary philosojiliy. Mr, ifryan may have 
Vf^n quite right m telling them that it was better to 


comes now to lay its curse on anthropology. Physical 
and cultural anthropology are divided by the deep 
rent hctw'cen soul and body, matter and mind, which 
is no easier to bridge ov er in science than in the some- 
what looser speculations which precede it. 

An anthropologist has to be a J ack-of-all-trades as 
matters now are, liowever much he mat' deplore it. 
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workshop, ‘ Until tlie appearance of the present volume 
there was no satisfactory manual covering the whole 
field/ or rather the several plots embraced by the name 
Anthropology. In a science where real unity i.s 
impossible, no one can specialise in all its branches. 
Collaboration is the only way of ilcaling with ea<'h sub- 
ject in an adetjuatc manner ; and no better or more com- 
petent (,ullaborators could be found than the six German 
savants whose names figure here on the litlc-page. 

The handbook is the fifth part of the section devoted 
to natural s(’icnee in the monumental series which is 
being jml^lished under the title “ Die Kultur der : 
Gegenwart ’ bv Ik G. Teubner, and aims at an 
exhaustive statement of the present state of knowledge. 
It commands real admiration tc» see how this extremely 
amliitious, yet thoroughly adequate, scheme is being 
carried out, in spite of the interruption laused by the 
Wiir, in spite of the hard etononuc struggle which the 
academic classes m Germany have to face, in spite of 
the cril ical stale of the puldisliing trade in that country. 

Tlierc is first m this volume a short introductory 
chapter by Trol. Is. J-’ischer, gi\ ing a systematii initia- 
tion into the subject, a ('Icaring uj) and ordering of the 
fit‘ld, so dear to the methodical mind of the German, 
and, to tell tlie truth, so esltemely important and 
useful in a manual. In this uise, the introduction is 
written with a strong somatological bias, and treats 
the cultural sidi' of our si'ieru e in a rather step- 
moiiierlv manner, 'i'lie histor> of anthropology, lor 
example, contains no relerem.c to any of the great 
pioneers of cultural anthropology ; the names oi Ikisiian, 
T'lor, h'lazer, Durkheim arc not even mentioned. On 
thewliole,it is the least satislactoiy section of the book. 
Then' follov^ four parts exclusively devoted to j)hysical 
anthropology Tart 11 , on Measureiuents, by Prof. 
Th Mollisun ; Part III, Somatology, by Prof. li. 
Fischer and I'h. .Mollison ; Part IV.. the liuman Races, 
by Ptof. I'ischer; Part V., the Theory of Human 
Descent, by the late Prol. G. Schwalbe. These parts 
are all one could wish for - (dear, concise, up-to-date, 
exhaiistivi'. The next [lart is an account of pre- 
historic anthropoldg)' by the late Prof. M. Iloenies. 
This part is naturally divided between the fields of 
physical and cultural anthropology. Only the last 
two of the eight essays belong entirely to the other — to 
■ the social, or cultural aspect of antliro]>ology. Ot these 
the one is an account of ethnology, by Dr. F. Graebner. 
The other, entitled “ Soziidanthropologie,’' ^nd written 
by Prof. A. Ploctz, is a very suggestive but as yet 
.only tentative attempt at a correlation of race with 
. cultural achievement, an attempt to construct a theory 
1; of jthe organising and civilising values of each of the 
seveffiil varieties of .mankind. 


^ey are not only laSt word of scieitcjs “^'the subject 
of pre-history and theory of descent, but they also 
the last cohtriliution of two very eminent iS^d^r.s, 
Prof. Hoernes and Prof. Schwalbe, both of whom died 
while the book wa.s in the publisher's hands. ^ ’ 

On the whole, the volume wdll he of great use as a 
handbook specially to the social anlhroiiologist— using 
this word in the English sense -just becaiiiSO thtf 
phy.sical branches have been worked out at a greater 
length and in a more final and authoritative maim^. 
Now naturally, if you are an anthroiiologist speciahsed 
in a corner ol your field, you need to have the Other 
plots well mapped out. In your own little plot you 
ought to find your way without a map ! 

Nor is it pitssiblc in the prt'senl stale of cultural 
anthropology to give a final and enliiely impartial 
statement ol its results. F(jr its metliuds, its aim, and 
its subject mailer are in a flux, and there is very liftle 
agreement even on ])ointh ot fundamental importance 
As is well known, the value of the old evolutionary 
theories is being vigorously contested, while there is i 
great deal of di.sscnsion and contusion about the p^i 
oi “ jxsychological,” “historical.” and “ .sociolo^cal’ 
explanations. Dr. Graebner is one of the pioneers of 
the “ hi.slori(;al ” school and its ablest exponent dn 
Germanv. This school coiaxmlrates its attention on 
the analysis of “ cultural cum])lc.xes,” on the diffu.Sion 
of institutions, customs, and cultural objects, and 

the mechanism of culturc-tonlm t. 

Many anthropologists in Great Pritain will ho, doubt 
be intercstal in Dr. Graebner’s essay— both those who . 
wish to see perhaps tlie most exhaustive account of 
their own jioinl ot view extant, and those who Wish to ' 
have a clear statement lor criticism. 

Dr. Graebner states liis case in an introductory/ 
discussion of the aims oi ethn(>logy (pp. 445-447) 
in a final summing up (pp. 572*5^3)* ■ 

essay contains first the analysis of the various cultures 
of humanity— .savage, barbarous, and civilised. In the 
second main section there is an account of the evolution 
of the various elements of culture -clothing und 
ornaments, housing, economics, technology, trade and 
eommuTueation, social organisation, art and knowledge*^ 
This part is extremely interesting, for it shows vepr^ 
fonibly how fruitful and interesting evolutipnajry,^ 
theories can be when based on a conception of hiun^l^^ 
divided into a number of cultural types and nOt 
together into one homogeneous wdiole. Dr. Gr^bnefs 
essay might go very far towards the clearing up of nlis- 
undcrsUindings, convincing the intransigent opponents 
of the historical school, and, last though , not feast,, 
towards the levelling up of the sharp rift which .^ow;, 
divides the cultural and evolutionary, scbfKjifs in; 
;d,.j;iierpi^>;^4tjdjhe U Statesi^ ^ 
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The essay, it seems, was practically finished befoijp 
the War, and this explains why the work of Dr. Rivers 
finds only a subordinate place, while the still more 
radical and extremely inlereslin^r tlieories of Prof. 
Elliot Smitli and Mr. J’crry are not e\'en mentioned. 
The work Prof. A. P.. Ihown of (’aj;e Town on the 
Andaman I.slander.s, eusil\ the best contribution of the 
youngest generation of field anthropologists and very 
important in it.s bearing on the Negrito culture, earne 
out too late to be considen‘d. Had Dr. Graebner been 
able to incorporate the views of these scholars in bis 
essay, this would have ])e(onie oi still greater value to 
modern ethnology. 

Returning now to the finestion raised at the outset, 
that, namely, of the unity ol antliropolog) , it is tlear 
that this work reflects tlie pre.sent state of affairs as 
W''ell as the prevalent tendencies . a deep rent between 
the physical and cultural hratuhes; a preponderance 
given to the physical ones ; and, within the cultural 
branches, an attitude oi hostililv' to ])sychol()gy and 
evolution. 


wganisation, and mentality of native, must be done 
by specialists possessing certain particular aptitudes 
as well as an ajipropriate training. The theory of 
culUiral anthropology has ala) to elaborate its own 
methods, whi(h it can borrow from nowdiere else and 
share with no other study. 

An empirical })roof ul this far wider scope of cultural 
as against ])hysi('al anthropology can be found in the 
history of modern field-work and theory. Sir Baldwin 
Spencer, a distinguished zoologist who took up field- 
work late in life, was gradually drawn into exclu.sively 
social and cultural studies, and in his latter re.searches 
did not trouble about any measurements or somato- 
logical observations, while he I'oncentrated ('xclusivcly 
on his remarkable researches into the ideas and 
institutions ot the Australian aborigines Dr. Rivers, 
a neurologist, physiologist, and medical man, who in 
his earlier field-work still made some an.atomieal and 
phvsiological observations, gave them up enlin'ly, as 
irrelevant, in ln\ latter explorations in Melanesia^ in' 
which he has created a new ty])e of cultural res^cli* 


On these lines, however, anthrojiologv ecrtainlv will 
never attain its desired unity. For, first of all, so- 
called physical anthropology is not a new .seiem'e or 
a new method or a new point of view. “ Wc have to 
regard anthropologv as nothing else but a comparative 
anatomy of man ” (Prof. S( liwalbe, ]). 227). Nor is it 
easy to see how and where siuli i om])arative anatomy 
can establish any direct connexion with the study of 
human (ailture, or help in the understanding of social 
organisation, (ustom. and tradition. 1’lie onlv point 
w'hcre cultinal antliropology needs the assistance of the 
naturalist is in the ('lassifu iition of the several varieties 
of mankind. Even here. I'omparalivc anatomy has 
already given us ajifiarenllx all it could, which has been 
of great value indeed. But now, it is from biology, 
mainly Irom theories of natural seledion, variation, 
and Mendi'lism, that we cun lio])e [or clTeilive con- 
tributions to progress Thus pin sical anthropologv is 
hot a new or indepcndi‘nt science, Iml the applie.ilion 
of several natural studies to tin* problem ol varieties 
of man. Nor can jiliysiial anthropology ever be 
X^apable of throwing light on the relevance of these 
varieties. For a human race does not interest us as a 
mere class of animals, but only in so far as it is a 
substratum for a definite type of civilisation. 

1 The study of eiv ilisation cultural” or “.social” 
'or “ psychological anlliropologv’ ” — is the only science 
which can ,take tht* lead in the organising of anthro- 
<|)Ological problems, for it .studies that w'hieh is of 
^primal)' interest to iis in Man : his mind, his creative 
pO^r, and his social tradition. Fultural anthropology 
is, moreover, an entirely new branch of learning. Its 
field-work, '‘tlifi observations on the customs. ’social. 


In the work of Dr. Itaddon and Prof. Seliginan, agajia 
one a zoologist and the other a medii al man .physical 
antlir()])()logy [ilavs an entirely subordinate^ part, 
although neither of tlicm has given up somatology 
altogether. Again in ttieory, wc sec liow a distinguished 
anatomist, Professor Elliot Smith, who became 
interested in ethnologs through anatomical ob'-erva- 
tions, has been drawn, in his ethnologiial work, 
entirely into sociological, ('iiltural, and jjsydiological 
rescan'h. 


Not that ciiltmal anthropology should ever become 
independent of the naturalist’s help or give uj) its 
foundations of zoologual science. Only it appears 
that it w 11 have to turn to (he study of lile .mid fiuK'lion 
rather tlian that of bones, tnusdes. and structure. 
Tin* biometrical line ot research, tlie work done by the 
Eugenic Society, the applications of Meiiddisni to 
anthropologv seem all to lie sym[)toms and promises 
ol extremely interesting results to follow. It is un- 
doubtcdlv a pity that some of the results already 
obtained by these .studies could not Ire incorporated in 
this manual. They certainly indicate much more 
promidng and important lines of junction between the 
theory of organic nature and that of culture than" those 
on which was bused the old loveless and sterilfiiJ&siriage 
between anatomical description and ps^^mbgical 
guesswork. For the psychology which is in 

modem anthropologv is no more the old as.sotjkionist 
and introspcctiv'e empiricism, but biological psychology 
founded on a comparative study of instinct and largely 
insjiired by the study of animal behaviour, the child^^ 


developmeptj-^enpid,. {^orders, the analysis o( dfeams 
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' In flll and sd^ting 

initiative must Com, e from the^yireci s^dy' of culture. 
On these lines and on these lines only the hew anthro- 
pology can hope to rijpen in the future to an independent, 
self-contained, and sovereign study with a firm basis 
in biological science, itself a solid bridge between 
humanism and natural history. But this is only a 
hope and a forecast ! Mucli work will liave to be done 
yet, and in this, the present volume, an exrellent 
summary of the actual state of our science will he of 
great lielp and value. B. Malinowski. 


Sexual Physiology. 

The Physiology of Reproduction. By Dr, Francis 11 . A. 

Marshall. Second and revised edition. Pj). \\i \ 

770. (London : Longmans, (jrcen and Co., 1922.) 

365. net. 

W LITTI the grailual rise ol the experitnenlal .school 

V V in biology, and with the increasing demand tor 
scientific paelhod in ^ete^nary and medical practice, 
(Ite ‘"exi’stcni e of a definite ga]) in scientific literature 
came to lie recognised. Nowliere was the subject of 
the pliNsiolog) (tl leprodiution dealt with at all 
adeijuatelv ; in the ordinary text-hook of jiiiysiology 
it was dismissed alter a very superficial treatment. 
Moreover, ilicre was not a plivsiologist competent to 
write u])on tlu> sulijecl at all authoritatively. Bio- 
logists, pure and apfilied, owe a great debt of gratitude 
to JV. Marsli.'dl for ha\'ing chosen this field in which to 
work ; for, tlianks to his laliours, the difficulties ol a 
gn>at hand ol lescunli workers have been made much 
less complex. 

^ The second edition of this comprehensive text-hook 
on sexual physiology maintains the reputation so 
readily secured b\' its predecessor, published thirteen 
years .'go and long since out of print. It is born into 
a world somewhat different from that in which the first 
edition played its part so well ; the specialities have 
become so fragmented that to-day no one book on this 
subject can hope to satisfy the demands of such varied 
interests as those of llie experimental biologist, the 
cytologist, the embryologist, the psychologist, the 
geneticist, the \'etcrinarian, the obstetrician, and the 
tugenist. Each no doubt will discover disappointing 
omissions and conclude that liis own particular interest 
has been somewhat neglected ; yet it cannot be denied 
that the book remains the only common meeting- 
ground for all those who are working on the general 
subject of the physiology of reproduction. It is a most 
admirable book of reference lor the specialist in one 
bfanch who wishes to examine his conclusions in the 
light of. the, work of, others, while , to the student of 


— ; r ■ ■ 

■ ^■eritable^mihe pf information and a great stimulus to 
hilVaentific'curiosity^ for in its pages a hun^n^ and^ 
fine 'problems, all urgently demanding further inv'iMtiga- 
tion, are suggested. When it is remembered that Dr. 
Marshall reviews the work of some fourteen hundred*! 
investigators, that for the exp()^ilion of the subject*-'^ 
matter nearly eight hundri'd jiages me required, and . 
that for the making of the liuok the ( ollahoration 6f- 
fonr specialists was demanded, an idea of the immense 
amount of research that has been and is being done 
Ihi.s most important sufijeet w'ill be gained. ^ 

Dr. Marshall himself is responsible for the I'hapters 
dealing with the breeding season, the cestrous cycle, thp; 
oestrous changes in the iion-pregnanl uterus and in the . 
ovary, gametogenesis, the aei'essor}^ sexual apparatus, 
the endoerine function of tfie gonads, parturition, lacta- 
tion, iertihty, sex-determinatinn, and the phases in the 
life of the individual. Dr. ( ranier has revised and 
jiartly rew'rilten his section on the biochemistry of the 
sexual organs, and has also revised that originally 
contributed b)' J)r. Loclihead on the clianges in the 
maternal organism during pregnancy. ])r. Loclihead’s , 
other .sections on I ret al nutrition and on tlie physiology 
of the iilciceiila, owing to the author’.s absence from 
(Ireat Jiritain, unfortunately have not been revised. 

The least satjsfartor) pari ol the hook, both as 
regards arrangement and subject-matter, is, wc think, 
lliat contributed by Dr. Cressweff Sliearer on fertilisa- 
tion. Tt liegins w'itli a section 011 the oxidation pro- 
cesses in the ovum on fertilisalinn and during develop- 
ment ; it concludes with one on parthenogenesis, natural 
and artificial, in which the actual jiroeesses which - 
initiate clea\'age are distussed ; while between the two; 
w^e find, inter alia, under “ The hereditaiy' effects of ', 
fertilisation ” a quite unnecessary statement of Weiss- ” 
manii’s speculations grafted gratuitously on to .an 
elementary exposition of Mendehsm. In this the ’ 
author, apparently through an inadequate compre- ” 
hension of the cliromosome hypothesis, devotes ,a , 
considerable amount of space to tilting at windmills pf ; 
his own creation without attempting Ui initiate ,thb 
reader into the actual facts which have been demon- 
strated by Morgan and his school. Surely, if it was Hot 
tlic author’s purpose to deal with experimental genetics’ll 
it would have been better to have omitted all reference'! 
to the subject than to have detailed a nomenclature ' 
wdiich is of hi.storical interest only and to liave criti6'sed 
hypothe.ses of which the signifi<’ant data are not.men-^'' 
turned. But, as we have said, no spccialist^win find 
his own ptseuliar interest satisfactorily treated in this 
book : the obstetrician will comjdain that the phen6'4’ 
mena connected with the function of reproduction, m 
the human-siibjei t do not meet with the treatment thal^ 
the j^sychplo^ist will perhaps disagree with • 
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Pr. Marshall’s choice of his authorities in this particul^ 
field, but each must rememl)er that this book has been 
written not for one interest but for all that are concerned 
■with the physiolopry of reyjrodiu'iion. 

As it stands, the l)oo 1 s is the best treatise on the 
subject that wi and it is luraiise it is so y^^ood and 
so valuable that its henefu ianes are so ronierned in its 
further (hnelojanent. It must remain the best book 
on the subject and a memorable < ontnbution to Hrilish 
scientific literature. ¥. A. E. ('. 

j 

i 

Applied Organic Chemistry and Inter- 
national Trade. 

(1) Synthetic (^iloiiniii' Mallets' \'<il Colours. Hy 
Prof. |o(i‘Kn Eield Pliorpe and 1 h* ('hiistopher J 
Kelk incold (Monograjihs on Industrial ('hemistry.) j 
Pp. xvi I [()!. (London : Longmans, (Ireen and ' 
Co., J92 v) 

(2) Dya and 1 /ieir Aj'HuaiKni to Tes'hle Fabrics. 1 j\ 
A. J. ILdl. (IhtmanL Common ('onmiodities and 
Industries.) I'p i\ + nS. (London; .Sir Isaac 
Pitman .uid Son^, I.td., n.d.) 3^. net. 

(3) Handbiich do Inahii’ischrn \thettsniethodcn ITerans- 
gegeben von Ih'of. Dr Emd Aiulerlialden. Taelenmg 
84. Abt. 1 ; Clieiuischc Methodetf Teil lo, llelt 3 : 
Spezu'llc clicniLsclie Methoden. llarze mid Pflauzen’ 
farbstoffe. Pp- 585-S32 t- x\ii. (Ueilin iind Wien: 
Urban imd S( li\v'ar/('iil)erg, ru^a.) 10.5 Sehw, 
francs. 

D VRlN'd tile period wlmh h.is elajised Mine the 
ArmistH e, e\ eiits in the domain ol mtern.itional 
trade confirm ihi' be he! engi ndered by the War that the 
manufactures based on ayiplu ationsof organa < heniislry 
are among llie most important of oiir key mdii.stries. 
The pre-War depeiuU'iiee on (jerman sounes lor the 
supply of fine <'hemieals was a national menaee, whii li 
has since been largely ob\ lated by the creation of a new 
industry in organn chemicals entirels unprecedented 
in the annals ut the Lnliih Empire. A reniaikable 
ftchievement standing to the credit of the manufai timers 
df synthetic dies and intermediates may be ayipreeiated 
jhy the eiuumslaiKe that whereas m j<)]4 eiglitv per 
cent, of these eolouis used m Great llritam weie of 


Owing to the disparity between the exchwgb this cost 
is far lower in Germany than lit Great ’Siitain. A vat 
dye put on the market by British makers' at lour or 
fi\'e shillings per pound can be sold wnth profit for the 
same number of pence by the German producers. It 
sliould be obvious that without the partial protection 
afforded by the Dyestuffs Act the British manufacturers 
must get the worst of this unfair competition. The 
closing down of our iiew'ly established ivorks in dyes and 
mlermediates would, howe\er. mean “Never again’’ 
in a sense very different from that in which this patriotic 
exclamation ivas uttered in 1014. The value of a home 
su})j)ly of dyes ha.s already licen clearly demonstrated 
since the French and Hclgiaa occupation of the Ruhr 
rendered ver) imcerlam tlie imjiorlation of German 
colours even under liecnce. 

(1) 'fhe monograyih on vat colours by I’roi, Thorpe 
and Dr. Iiigold deals with an important grou]) of dyes 
winch are among the most durable and brilliant of 
colouring matters. This group me hides not only th^ 
long-known dyes, indigo and Tynan jmrjile, hut also 
seveial series of new' colours discovered during tlie 
present eenUir\. ’Lhe.se dyes have highly eomplu'ated 
(lienihal .stria Hires and are jn-odiieed by diffa'iilt 
ojierations taxing to the utmost the skill and ingenuity 
ol s( ientifieall\ trained industrialists It is note- 
w'orlhy that vat d\es are now being mamifacturid by 
at least three Jfritish firms, and tin' <liemi.sts engaged 
in this mdustrv have not only lopied very siieeesstiilly 
the German t)pes. but also have placed on the market 
se\enil entirely new' and ^aluable \'at colours. The 
monograjih now under review, wlnili arrnes at a t rucial 
time in the histciry of British ('hemical industry, is the 
first English tieatise dealing w ith this intruate groiiji of 
synlhetu dyes. 

(2) Mr. Hall’s handbook, wiiii'h is one ol a series deal- 
ing with common commodities and industries, is written 
for the non-technical reader and is intended to give him 
a coiiiprehensive view ol the dye and d\eing industries. 
In an outline of tlie dewloprnenl of the dye industry 
it is significant to note the opening sentence of the finst 
letter whiih c\er passed between a dye user and a 
synthetic dye maker. Messrs. Rullar, writing to the 
discoverer of mauveine in 1856, stated, “ If your dis- 


Gennan origin and unl\ tw'i'nt\'per cent, of home pro- coveiw' does not make the goods too expensive it is 
duction, luiwadaNs these proportions are reversed, decidedly one of the most valuable that has come out 
British makers aciountmg for eighty per cent, of the for a \ery long time.” This matter of cost is still a 
total supply, the remainder euinmg from abroad, and burning question hetw'een makeis and users, and tbt 
at presenjL more from Switzerland than from Germain, presence in allied and neutral countries of parcels* dl 
In regard to certain complicated colours, such as the dirt-cheap German dyes tends to make our dyers and 
vat dyes, now' being produced for the first time in Great printers chafe against the restrictions imposed under th« 
. Britain, it is generally admitted by dye users that the Dyestuffs Act. But since the principal Rhenish dyi 
qpalky is w'ell up to continental standards, but a factories are within the allied spheres of occupation/il 
difficulty in the nmtter of lo.'jt of production, 
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hereby tWs..fiuudulent 'iinidercutting "could be 'pre- 
irited. ’ ^ ^ ‘ 

(3) The' researches on synthetic dyes have not en- 
•ossed tile attention of continental chemists to the 
cclusion of the study of natural (“olouring matters, and 
le present monograph, well printed on paper of jire- 
quality, is a good indication ol the interest taken 
y Swiss chemists in the horder-hne .scion* e ol Ino- 
lemistry. The subjects dealt with inidiulc a summary 
t the methods cmj)lo)ed in olitaining hahams and 
‘sins and in subjecting these materials h) sxstematic 
econipositions Tlte appropriate methoils of proxi- 
uate anahsis are also indu'ated. Tiie larger sei tion 
f the work is devoted to the ulentification and jirepara- 
on of tlie most imjiortaiit vegetable colounm; matters, 
'he detailed information supiilied on this abstrn.se 
ibjei't is su])plemented by many leli'renci's to original 
lemoirs, and there is an ad<'(juate index. The bro* hure 
1 the ciuhU -fourth section of the < omjnelicnsue hand- 
00k of experimental methods m b1olo^^^ being issued 
rider the cditorslnji of Dr. F.mil Abderhalden, the 
I'cll-known ]))i\ '.lolouist . 

Relativity Problems. 

iidch^hls OH JU'Jahoity brot. A. Ihnstcin. T. 

Etlid* and KeLiti\tt\. II. (leoinetiw and FAperi- 
encc. I'niiislatcd b\ Dr. (1 1*. jiffcrA ;ind l>r. W. 
Perrelr. i'j). iv-t- 5 ^. (London - Methuen and (o., 
lad., 1022). ,p. ( h 1 net 

I ^ARTK LLARIA' sim-e the introdm 1 urn ol the 
iJieory of r'-Kiinity, the jirobleiii ol the ether 
las b(s 11 a bone ol contention aniona plnsiei^ts. 
riiev lia\e been di\'ided into two eanijis ; one unwilling 
0 let go the ide.i ol an etln'r, though perhajis in j 
nodified form, and the other seeing in the th<-or\ 
if r'latiMtx. li not the negation of an ether, at least 
lomcthing that rendered it 110 longer necessary. In 
eicw of this, it is to lie weliomed that Prol. Finstcin’s 
naugtiral lecture tm “ lAher and the Tlieory of 
Kelativity/' which w'as delivered in n;2o at tlie 
Lnivcrsity of Levden, has been made anessible to the 
English scientific piihlir. 

“ The endeavour toward a unified xiew of the nature 
[)f forces leads to the hyjKiiliesis of an ether,” and in 
the first lecture in tins bonk is to be found an excellent 
account of the various phases through \\'hich lire 
ether-conception passed in the forward trend of 
physical research. The ether gradual]} became dive.sted 
of its meehani'-al properties until, with the ad\ent 
of the special theory of relativity, it was deprived of 
thev“ last mechanical characteri.stic w'hicli I^orcntz hud 
Still left it ’—its “ immobility.”, ^But; ^‘^to deny , the 


np physiraJ qualities ’ whatever/* a ' xiew with which 
tl^s fundamental facts of meehanics do not l^amofiise. 

“According to the general theory of, relativity 
.space is endowed with ph}’sical qualities; in this 
.sense, therefore, there exists an ether. ■ According to 
the general theory oi rclatnity spaie without ether 
is unthmkahle ; ior in surh space there wouldy^lWt 
only no propagiition of light, but also no possil^lity 
of exist eni'c tor smndards ol sjiaee and time (measuring- 
rods atwl <']o«-ks), nor tlierelore aiic' space-time intervals 
in tile phvMeal sense. But liiis ether may not 
thought of as endow eil with the qiiuhty eharactonstic 
of poiuh rahle media, as etinsisling of ])arts which may 
be tracked through tune. Tin- idea of motion may 
not he apjihed to it.” 

Tlie second lecture, on “ (ieometry and Experience/’ 
i.s an exp.inded form of an address delivered in 1921 
to the rriissum Academy of Science m Ikrlin. 'In 
geometry, “axioms are ireo erealioiis of the human 
niintl. All other jiropo.si lions oi geometry are logical 
inlerenees from the axioms," and ‘’the matter ol 
wlixli geometry treats is first defined by the axioms,” 
or what Sihliek «ij)ily lalls “iiupluit definitions.’ 
But geoiiielry first hefoine.s a natural science, “ b} 
the et)-ordinalion of real ohjeits ol exjicnence witli 
the imply loniefitual framewoik ol axiomatic gco- 
inelrv." “(Itoinelrx predicates nothing about th< 
relations of real tilings, hut onl\ geometry togetltei 
with the purport of ph}siea] laws can do so.” Th( 
question as to the nature of th" siruelure ol a eontinuuit 
IS a plivsiial one to w'hieh ('xperieni'c must supply tKc 
answer, and wt must aeknowK'dge Riemann’s geometry 
to he eorrei I “ il tlie law'.s of ihsjiosilion of practically 
rigid bodies arc transformable into llio.se of the bodiei 
of Euelulean geometry witli an exactitude w'hicl 
ini reuses in jH'ojxirtion as the dimensions of the par: 
of .s|iare-time under eonsidi-ration are diminished.” 

The question of tlie sjiatial finiteness or otherwisi 
ol the universe ajijiears to be d( finitely a “ pregngn 
quest mil m the sense ol practical gi'ometry.” Einsteil 
discusses this prohleni m its various us])eets from th 
Mcw-point of the results of tlie general theory 0 
relatnit}, and .show's how, by the use of an analog; 
in tw'o dimensions, w-e may lorm a mental picture 0 
a three-ihmensional unuerse which is finite, ye 
unbounded, and not JAididean, hut spherical. H* 
aims at .showing “ that the human faculty of visuaUstt 
tion IS h} no iiiean.s liound to capitulate to nofli 
Isuclidean geometry.” 

'lo all lo\'er.s of logical and exact thought who ai 
interested in the developments that hav# arisen 1 
the w'ake of the theory of relativity, this book ca: 
he warmly recommended. The work of translatio 
has licen admirably done, and much of Xha finesse 
expression characteristic of Einstein’s, writings , lu 
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, Geogjaphical Influences. 

"he Great Capitals : an Historical Geography. By 
Pn Vau^^han Cornish. Pp, xii-l-296. (London: 
Methuen and Co., Ltd.^ 1923 ) 12.S. Gd. net. 

T may be said at once that we regard this as one of 
the most iinportan L and ori)j;inal works in geo^rapliy 
hat have appeared within a generation. The volume 
hould he looked upon l)y teachers of geographv as 
ssential to their studies. It cannot be denied that 
he book is not easy reading ; it must have < ost an 
tnmense amount ot jiains to write. The result is, 
«W'ever, worth the fiams, and though readers who wdl 
c^low every page with tin; aid of a good atlas may indeed 
ind that they make but slow progress^ they will be well 
’eWarded for their labour and lose all desire to hurry 
;hrough the interest roused by tracing the author’s line 
)f thought. 'I'liere are no doulit many who, with the 
will in the world, cannot find the nece.ssaiy^ time to 
complete the study oi the whole work. We would 
idvise these first, il they must read the volume piece- 
meal, to keep it always at hand, and, second, at least to 
(ind the time to master the autlior’s account, say, the 
situation ot Moscow (pp. nSi 91) or London (])p. 211 
and onwards). 11 one of these has been r(>ad with the 
necessary care, the reader, if he has been hitherto 
unfamiliar with tlie geogra[)hical point of vitw, can 
scarcely fail tlieru'etorth to understand what geogr.ijihv 
means, and e\en prolessed geograjihers amII he w<irned 
against one danger now ratlier prevalent arising Irom a 
tbo narrow study oi “ natural regions.” Dr. Cornish 
nev^r fails to take into ac count the wide-reaching 
influences on the rise and growth of towns. 

The author’s views on the special subject of his 
volume are set forth in his preface as lollows : 

“ An historical examination of imperial capitals 
shows that their district is usually either a Storehouse, 
or a far-reaching Crossways near a Storehouse, .seldom 
a .Stronghold. Their political geograjihy has one out- 

t ; character, a forward, a.s distinguished from 
I, site. The Creat Power both of ancient and 
times has always been an incorporation ot 
hates, and the characteristic site of the imperial 
capital is in or adjacent to that Storehouse ol the 
dominant community of the empire which is nearest 
to the principal ioreign neighl^our.” 

This position the author endeavours to make good by 
'tanging over all recorded time and the greater part of 
the world, examining his thesis in the light oi the earlier 
raad Later histor\ and geography ol China, Japan, India, 
'Persia, Mesopotamia, Italy and the Roman Empire of 
the ’West ami Ka.st, Trans-Alpine Europe, North and 
SiiOiith. America, .taking e\ery opportunity presenting 
Its'^'in tlie course of his investigation to show the 
vaticty of ways m which geograpliical factors 


affect, history and the, course oi ahoir 

changes in geographical values. ;''Dn the wfiole,4ie ma] 
be said to have made out hi.s case, and at, any rate hi 
has always something ingenious and interesting t( 
say in support of it, not least w'hen he is applying hi: 
theory to certain minor illu.strations, as in dealing wit! 
the capitals ot the “ heptarchy ” or the Iroquois capital 
in the neighbourhood oi the great lakes of North 
America. But he is not dogmatic, lie will sometimes 
qualify his averments by an “ I think ” or “ 1 suppose,” 
and the very fulness With which he brings forward his 
sirguinenls i.s an invitation to the student to judge 
before accepting, in Bacon’s language “ to weigh and 
consider.” 

If here and there arc found some rather broad and 
questionable historical statements, the student should 
note that the validity of the geographical exposition* 
is not nece.ssarily affected thereby, ])resent4 

reviewer lays iu> < l.iim to any intimagj^mowledge nji 
Indian history, but was rather sturf^aHpp meeting witi7 
the statement (p 28) that “ twice in tnei mirse of history 
has a governmenl .seated an^ indtpeiidi'Ut ol foreign 
control, ruled the wh()le,or iiAily the whole, jieninsula,” 
and he eannol find that it is fnirly justified; but tfiat 
does not afiec I tfie value of the aiilbor’s geogrnphical 
considerations as to Palna, the (apital of “ the Aiyan 
Emyiire,” or Delhi, that of ‘‘ the Empite of the Moham- 
medan Moghuls.” 

The volume is illustrated by two maps, one .show'ing 
“The J.sothermal Frontier of Ancient (htics,” the other 
“ The Marmora Metropolitan Rt'cion.” A few' more 
maps of the latter kind w'ould h;i\e assisted the student 
greatly. (iiio. (). (hiisiioi.M. 


Our Bookshelf. 

Atoms. By T. ('. Wignall and G. 13. Knox. Bp. 288. 

(London : Mills and Boon, Ltd., 1923.) 79. bd. net. 

II hue Lightning. By Edwin Herbert Ja-wis. Bp. iv 4- 

354. ((’liicago : Covici-McGee, 1923.) n.p. ^ 
These tw'o .sidentific novels both centre around the 
idea of liberating the energy of the atom — a theme 
first explored by Mr. 11. G, Wells in “The World 
Set Free.” They may be taken as indicative of the 
interest being taken by the public in the recent develop- 
ments of physical science, 

1’he first, “ Atoms,” a highly imaginative romance, 
reflects .strongly some ol the most dlterisbed popular 
coni’eptions or misconceptions abq^it. the growth of 
science. Siqier-fmanciers contcn(l||gsrith one another 
and with or through the regular mternational anarchist 
associations m an atmosyihcrc of dynamite plots, 
a.ssassinat!ons, and impersonations, in order to comer 
the world’s supplies of energy. A colossal plant for 
producing power from coal and distributing it by 
wireless springs up at the word of command, j^and 
is converted ^during erpcUqn intq^.an 
. plant by U>e discoyerj^ytoji^jS^ 


jnt<5grdte$ Wefythmg^^rl cofrtek into contact With except- , 
ri^ractonfjaLnd it is^i^nveyed in capilla^" tubes of the' 
latter, a metre thick in the wall, in minute fpiantities 
from the laboratorv to the furniiees. 'I'lie authors are \ 
clever enough to get the best out ot both possible | 
worlds, and succeed, not only in showing U'» the etfecls i 
of Paris lieing eonserted 'into an inferno through 
anarchists blowing up the refrarton tubes, but also 
at the same time to bring the venture to a brilliantly 
successful conclusion with the hero and heroine happily 
off for the honeymoon, 

“ White Lightning ” is a most eurious production. 
Each of Its ninetv-two chapters is named after one of 
the elements in the order ot the Periodic Table, and, 
in most of the (‘ha])ters, tlie author succeeds in bringing 
in some interesting allusion to modern discoveries in 
chemistry and physics. il not always specially conne«'t<'d 
with the titular' deity oi tlie chapter. The style is 
irritatingly diseonneeted and inconsequent, but it 
manages to convey some idea oi the fascination and 
glamour ui disct^ver>' and the enthusiasms of which 
it is born. Emanating from Ameriea, it is no surprise 
to find tliat this author’s dbumement is to endow, 
through the generosity of his publie-spiriled eharaeters, 
the liero and the heroine with a research lalioratory to 
be devoted to the study of the liberation of atomic 
energy. 

The (ircdl Flint Jnifdciuenis of Cromer, Norfolk. Ey J. 
Reid Muir (Printed and published on belialf ot the 
author for private circulation.) Pp. 39- (Ipsw'jth: 
W. E. Harrison, 192.P) 

The title of this book is s( arcely adeipiate, for the work 
treats of mail) periods, Irom that ol the “eoliths ’ to 
neolithic, times. .Many ol Mr. Moir’s views were at first 
regarded with ])rofound s('C])ticiMn, but are being 
Lceepted by an eser'iniTcasing number of (.ompetent 
udges at home and abroad. In the work before us they 
ire lira fly summarised, but the ai'eount is too eon- 
lensed to do iustue to the author’s discoveries. We 
aqie that iu the not distant future he will Write a 
letailed w'ork on the pre-history of East Anglia, and 
:luL It Will be illustrated by Mr. E. T, langwood, the 
ixdlleiiie of whose illustrations in the work before us 
IS noteworthy. 

Three important questions arise with regard to the 
Cromer flints here described ; (i) Are they derived 
from Pliocene beds ? (2) Are they artefacts ? (3) It they 
are, to which cultural period do they l»elong ? The 
evidence bearing upon the first two questions is only 
summarised in the w'ork betore us, though more fully 
stated in papers to wdiich reterenee. is made. Alter 
reading that evidence, and after a visit to the sjiot under 
the author’s guidaiK'e. the reviewer is of opinion that 
Mr. Moir is correct m his c'oiiiention that the flints w'ere 
once embedded in a Plioi'ciie pebble-deposit, and that 
many of them are undoubted artefacts. Stress is laid 
upon the last point, as the specimens figured here will 
probably be regarded with suspicion by seeptii.s, and 
many others which are not figured arc more con- 
vincing. 

The reference to the early Chellean period is regarded 
only as a probability by thei author, but perusal of this 
and other of ,his yi^tinjjs le^i^no 


The Hafpy 'Traveller n Bo^ for Poor '5y the 
■ ♦■'Rev.”’- Frank ' Tatchell. Pp. xii + 271. (London : , 
Methuen and Co., Ltd , 1023.) 7.V. 6 ( 1 . net. f*' “ 

'I’liE aullior of this distinctly original book is a Sussex 
vii ar, and wc can ])icture him selling out for llierUfiolem. . 
Iruni the Middehcr^l ot the iwclltb century, in rObust 
amity with all whom he might meet upon 
Once outside the door ot home (p. vii), he is >nl 5 V^, y 
conscious ol an obstacle. Like the young Tosuit’u 
Thomas Stevens, w'liose letter is preserved by Hakluyt,^ 
he IS going to see liis first shark, his first flymg*fell|/; 
(p. J40), and to learn, by [lersonal encounter,,, , 
es.sential glory of the earth. EAeii betw'een tlie poplard 
of a route miUonale Mr. Tatchell goes on footv 
is loreed to embark on liners for tlu* greater seas ^ bliit 
he has travelled as a steerage passenger and as a steward^ ; 
and wo learn that “the “ deik ’ passages on Japane^, 
boats are especially good.” ^ 

The lists ol eommon jflirases in foreign languages 
might well have been omitted. We cannot judge the 
Eurmesr and the six w'ords of Papuan, and they may 
be “ happiei ” tlian the Eicnch. Vet w'e should be 
sorry to lose the I'onvcrsation betw-een th(| vicar-, 
de.signale and the Eijian damsel on pp. 225-6. The 
notes on loi'al customs are always helpful, and a]Fe' 
backed by a truly catholic philosophy. Touches like the 
following add a sjiarklc to the printed page. ” If yOU 
w'ant to j)reser\c your illusions, do not visit Palesdhc 
(j). i\). “Should you be attacked by a mob m the 
East, hurt one ot the crowd and hurt him quickly” 
(}>. 23). “II you are m the steerage, take also some 
fruit and jam and a bottle of rum, wfliieh nowhetc 
tastes so w'ell as at sea ” (p. 131)). R L. StevenSbnj 
w'ould liave enjoyed tln.s jius.sage, and he would haVft , 
endorsed the maxim on p. 7: “ The beaten track iis,' 
the best track, but devote most of your time tb 
by-ways.” (L A, * 

The Coconut Palm : the Snence and Practice of CoeofU^i 
Cultivation. By IL C. Sampson. Pp. xv + 26^+46', 
plates. (London; J. Bale, Sons, and Danielsson,' 
Ltd., 1923.) 315. (id. net. ^ ' 

Ttii.s book IS a w'eU'ome departure from the usual type 
of manual that deals m generalities about the plant 
Loni erned, with a fuller account of the methods of 
cultivation. Its author is to be congratulated upon 
having broken new ground, and it is by siu'h study M 
IS described in this volume that wc may hope to arrive 
in time at a really siaentific method of cultivating and 
treating llie palm. Detailed scientific observationiS are 
given, for examjfle, upon the numbers, the direction 
ot growth, and the behaviour of the roots, a subject 
upon whiel) w'e have usually had only vague gcneTal|tifi 4 | 
to go upon. Many other subjects are treated, In 
same way, e.g. the flowering, the relative propOJjibna 
of flowers that set fruit, and so on. ,,, 

The second part of the book deals witl^ plantalior 
management, and gives a very good, clear, and w'ell- 
reasoned account of the methods in use, and 'th< 
reasons lor them — an account which will repay stud) 
evxn by the experienced coconut planter. In Part HI 
the products of the ( oeonut palm arc dealt withi.anc 
the methods C)f 
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' prices, are considered and di'^cussed, and the reasons 
. for the treatment are pointed out. 

*' ' The hook is the host that we liavc seen treating 
of the coconut jj.dm, and shnuld he in the hands of 
ev'cry one irUcrestcfl in the industn . 

Department of Applied Siatt sties {Cnmpulmg Section), 
University of fjnidon, University College. Traits for 
Computers (i) N'o. 4 : Tables of the Logarithms of 
the Cnmhlete V-T unction to 'Twelve Figures Origin- 
ally comfHited by A. M. 1 /eLU‘ndre. ]^p. iv \ 10. j 
1921, (2) No. S ; Table of the J.ogari thins of the 

Complete VAAinetiori (for Arguments 2 to J2ni). /.#>. 
beyond Legendre's Range ) lA F.tron S. T*i arson. 
Pp. x-Mh. 1922. {\) No () • Log V{x) from .x. i 

to 50-9 by intervals of -oi, IN Dr John Prownlee 
Pp. 23. 1923. (London, (‘aniltrirlue I nnersity 

Press, 1923.) 3v. s)d. net en« h 

(t) Tms trad pixes a reprint nf T.eizendre’s table 
orjfiinally jiublished m the (now rare) srsond \oliime 
of his “ Traite des fondions ellipti(|ues ” (1S25) It 
records the nuniernal valm- ol locj,, \\p) Irom i-ooo to 
2*000, at inteivals ot o-ooi , to twe]\ e pUu es ol dei iiiials, 
together with tlie first, sei'ond, and third ditferences lor 
interpolation 

(2) fn the staoml tra> t belore ns we Imm Iml'jo !’(/»). 
correct to ten dei imal places, tor \ aloes ol /> at mter\ als 
of O'l from 2 o to vo. ol 0-2 iroin 5-0 to 70-0. and of a 
unit from 70 to 1200. Second and loiiith diffeiemes 
are tabulate<i also, jpvinc all ncM-ssarx :i.ssistance in 
evaluating the lumtion lor intermediate values o| /> 
From the last entrv it ( an lie inleired that r(i2oo), 
or 1199 !, is an integer ot 3173 diLOls 

(3) Finallv we have log^^j !'(/>) tabulated to se\en 
decimals at intervals of o-oi from i-o to 509. This 
pamphlet rouiuls off tin* work on the P-funetnm in the 
present .series ol tracts. 

The Diseases of the Tea Hush By ' 1 ' Peleh. Pp. 
xii-t-220. (London : Mm niillan and t'o., l.td., 1923.) 
205 . net. 

-Thirty years ago jdanters were imdined, when an 
outbreak of disease oiaurred among their crojis, to 
^conceal it from general knowledge or obsi'rvation as 
.',much as possible, the result being that little or nothing 
was known. Irom a seientifie point ol view, of the 
/'diseases attai king tea. \s time has gone on, however, 
this has altered. Whitt and Mann, in 1903, desenhed 
a1x)Ut a do/.en diseases, and in the present volume the 
number has im reused to about sixty Wdiethcr more 
harm is now being done by disease, however, is very 
doubtful ; on the whole it is perhaps less. 

^ The book is prefaced bv’ one of the simplest and 
introductions to the study ol fungi that we have 
seen. The diseases are treated in order, according 
WO whether they attack leaves onlv , leaf and .stem, 
Stem, or rqol ; and I01 e.n li disease the characteristic 
‘..manifestations are described, with excellent tigures of 
/the most important, while at the end ol the book 
'instructions are given lor the prejiaration of IJordeaux 
■ Wt^other fungicidal mixtures for spraying — a treatment 
'whi<^ has come into eonsidi rahle use during recent 
" veajra, jwid leaves but an infinitesimal trace of copper 


» Bau md Entstehing der Alpen, Von Prof. Dr. L. 

Kober, Pp. iv + 283 +,8 Tafeln. (Berlin : ^Gebruder 
' Bomtraeger, 1923.) 125. 

Two years ago attention was directed to Prof. L. 
Kober's view that ioliied mountain-chains are marginal 
features ol a geo.synclinal “ orogen ” nipped between 
two mutually approaching masses of “ kratogen ” in. 
the dejiths (Xaturk, vol. to8, October 20, 1921, p. 236). 
The pn.sent work embodies a lucid review ot the 
researches ol the last forty velars in the Alpine 
region, wim h is intimately known to tiie author from 
tlie Pennines to the Transvlvanian wall. Through all 
details, however, he maintains his outlook 011 the world 
at large. In neat diagrams he shows how a dual 
stria ture is traceable m the western United State.s, in 
th( (aledoman orogen of Scotland and Senndmav ia,and 
m the axis ol Japan The lloor ol the 'i’ethys thanncl 
(lug. 2) has been scjueczed U]) hero and there to form 
mountain bulges from Andalusia to Sumatra, over a 
distance f)f 1.4.000 km. In the Alpine region only, a 
one-sided i lianu ter has been imparted to the mountain- 
mass, and this is due to the tact that the southern ' 
inargmal range, the Dunaric, lias been ntoved north- 
ward until j)art of it overlies the east .\l]Miie sheet. 
In agreement with 11 . Koothaan (1918), Biot. Kober 
(p. 252) plaies the beginning oi ,\l[)ine ovei folding in 
Cretaceous times, and the mam nioveinenls ui the 
Oligocene period. To (juoti the final words of this 
stimulating volume, “noth manehe Ratse! beraen die 
Allien.” A.‘j. C. 

Colour Index. Falited by Dr. F. jM. Rowe Pari i. 
P]). vmf.4S. (Bratlloid Soeielv of Ihers and 
Colourists, ii.d.) 11 ]). 

Tims is the first jiart ol a wtirk tliat is bema publislied, 
in fouiteen mtintlily parts, bv tlu; Sodetv of Dyers 
and Colourists, Bradford, vvith the objet t ot making 
available, in the F.nglish laiigii.age, to dve users and 
all interested m colouring mattiTs, tlie latest informa- 
tion i (interning commercial dyes, tlieir constitution, 
nuidcs of ])reparatlori, and uses. 

Part 1 deals with the nitro.so, the nitro, and a 
portion of the a/o colours, while it is understood tliat 
wdien the work is completed it w'lll contain descriptions 
of some 1300 distinct svnthctic colouring matters. 

The information is set out in tabular lorm, closely 
resembling that used in the well-knowm “ Farbstoff- 
tabellen ” of Schultz, liut with the welcome addition 
ot ample space for notes, and brought up-to-date by 
the int'lusion ot much information that is lacking in 
the “ Farbstofftabellen.'’ 

It is well produced, and is a work that should be in 
the hand.s of all who are interested In colouring matters, 
w'hether liom a snentific or practical point of view. 

77 /c Birth of Psyche. By L, Charles-Baudouin. Trans- 
lated by F. Rolhwell. Pp. xxiii + 2Ti. (London: 
(L Koutledge and Sons, Ltd. ; iNew York : E. P. 
Dutton and Co.. 1923.) 55. net. 

I A SKJ.ECTION of short memories of childhood written 
as prose poems vvith a distinct t'onsciousness of scientific' 

1 value in Uieir significance. The author has written a 
preface to the English tTanslatiori.inwhich he defends 



Letters to the Editor, \ 

'TXe Editor does not hold himself responsible for 
, opinions expressed by his correspondents. Neither 
can he undertake to return., nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.’] 

Photochemical Production of Formaldehyde. 

In a recent paper (J. Amer. Clicm. Soc , 45, 1184 
1923)) SjHjehr slates that he has been entirely unable 
0 reproduce <jur results on the photochemical pro- 
duction of formaldehyde fiom carbon iboxule and 
/a.ter (Trans. Chem. Soc, no, 1025 (igiib. and he 
nvites us to describe our expiTimenUil methotls m 
:reater detail than we did m oui orifjinal coniniunica- 
lon Before replying to this invitation we have 
epeated all our experimenls and the nev\ res«dts 
ntirelv confirm the old, and there seems, therefore, 
o be little or no doubt that by the action of short 
k'ave ultra-violet light on aqueous solutions of 
arbouic ai id formaldehyde is formed. 

d'he quait/ meoniv lamps employed m all our 
nvestig.itiOTis are the U form made by the Hewittic 
-ompany and flit' eurrent taken by eaeh lamp is 
•3 .imps at 230 volts About 75 cc of purefon- 
uctnity AvatiT were placed m a irans})arent (jii.irt/ 
est lube <) '^1 m , and a slow stream of caibon 
loxide, prepareil from pure marble and synthelio 
Lydioiblonc a<'id .ind washed with a solution of 
•otassmm biiarbonate, was passed through the water 
he carlionie acid solution was kept < ool by .1 u.irniw 
ube tluough w Inch astieamof (’old water was passed 
itimgcnt pri'cautions were taken to gu.ird against 
ontammatum by organic matter, and the times of 
X])osun' v.irual from 18 to 72 hours. Since the 
[lost satisfactory test lor formaldehyde .ippears to 
le ‘^chryver’s test we ha\e used it m every ease, and 
hioughoiit the wdioh' senes of observations we earned 
lit (oiitrol blank eNqienmeiits. 'I'be results obtained 
nay be snmmansi'd as follows — 

T. No fonnaldebvde can be det('( led in the solutions 
[ the distance belwi'en the lamp and lest tubes is 
■'ss lhau siv mclu's aucl no s( letm is interjiosod 

2 Form.ildehvde can b(' detected in the solutions 
[ the distance between the lamp and test tubes is 
IX iiic'hes or mons 

3 '1 he (jiiantity of fonualdehjMle formed is in- 
re.iscd if a plate of ealcite is inleryioscd, and m this 
ase lh(’ distance betw^een tb(' l.imp and lest luhe.s 
an be reduced with adiantage. 

4 'I'lie quantity of formaldehyde found is increased 
F the solution contains calcium or potassium bicar- 
(onate. 

The amount of fornuildehyde found, though ab- 
olutely definite, is yery small (i to 2 parts in 100,000), 
he reason for this being twofold TIui absorption 
land of carbonic acid lies near to X 22ojn/i and the 
atimsity of the radiation of the mercury lamp at or 
,bout this Avave-length is exceedingly small, so that 
he velocity of formation of formaldehyde must 
lecessarily be very slow, even assuming that the 
/hole of the radi.ation is absorbed. A second faitor 
s that formaldehyde 111 dilute aqiu'ous .solution is 
decomposed by very short w'ave-length light. Indeed, 

, 0-0 1 per cent solution of formaldehyde through 
/hich carbon dioxide is passed is entirely decomposed 
fi 24 hours if placed at a distance of 4 inches from the 
uartz mercury lamp. It folloivs, therefore, that the 
airrtialdeltyde loiuid in the solutions described above 
excess ^pf that formed .over t;h?|,t, decom- 
tosodA^: The are , 


dhd ^ds'an'ejcplanatiori is found 
tiiat a minimum distance between reaction am 
'quartz lamp is necessary for positive evideinLce 'to b 
' obtained of the ynoduction of formaldehyde. ‘^'Sino 
, calcite absorbs all rays of shortei w .iiT-length l^bsa 
21 the amounl of foimaldehyde is increased 1 
' c.ihite screen is inlerposed and the m mini utn distant 
between lamp and te.sl tube becomes no long^o: 
necc.ssary. ' " 

In view of our tw'o senes of po.siti\e results re 'ii 
surprising tint Spoehr finds himself unable to confim 
this reaction, since the evidence we have obtainec 
seems to ns to be conclusive In his yiaper SpoetjJ 
slates that he used the straight form of mercurj 
lamp, and in this may befoniid a jiossible explanatibl 
of tile failme which he has re* orded It is a knoWt 
fad that the quait/ rneicury lamp dotcnor.ates aftei 
use .md loses its power of radiating short wave ultra- 
violet light. Jhof Allmaiul has prov’cd this de- 
terioration of a mercury lamp of the straight font 
.ind has been kind enough to eomniiimcatc his result! 
to 11s It may be suggested that this fact Explain! 
SiioehiN faihiri' to observi' any formaldehyde, tht 
neeessary ultra-violet radiation from his lamps beiuj 
too small 111 .imouiit have noted that th( 

U-sliap(‘(l lamp does not deterioiate, or, if so, ver^ 
slowly, since oni lamps after manv months’ con 
tmuoiis use still o/,oiiisc the oxv gen of the surrounding 
ail, a photoeheinic.il readum whieh is knowm to b< 
stimulated byvciv’slioit waive -length light (X -20o^|tt) 

The great dilution oi the formaldehydi' uecessitatef 
the use c»f a i oloiimetne ti'sl for its dihection. Ir 
view of Willstatti'r's .statement that the Schryver tcsi 
IS giv en onlv by foi maldeh yde and hoxylenic aldehyde 
tins reaction has commonly bi’cn accepted as posi'tiv! 
evidenee for formaldelivaie. \Vc have, therefore, em 
ployed tins test, having at the same time prov^ed foi 
oiii own satisl.K’tion that it cert.iinly is capable o: 
detecting fonii.ildchyde at concent rat ions of I ir 
1,000,000. K C . C, liALY., ' 

1 A1 Hkilukon.’ 
W. l\ Barker. 

Correlation of Upper Air Variables. 

Tn view of the importance of the subject, a’ fei« 
remarks with regard to the note m Nature of Mat 
10, p Oftp on “ Correlation of UppcT .\ir Variables’ 
may jierhaps be permitted me, chieliy with thf 
object of making clo,ir the real issues m this question 
Dines ^ found very high (.oefficienls of correlatioi 
(of tlic order of o*8) between various upper ah 
variables, sjiecially with pressure at o-kilomelre level 
This led to the formulation of the Dines-Shaw theory 
of the sub stratospliere and the regions above ( 
kilometres as the real si’at of origin of metcorologica 
causes. In 1(420, (diapman “ ajiphed certain statistic^ 
corrections to tlie coefficients of correlation fount 
by Dines and raised these to j roo in several in- 
stiinces. A corndation of fi-oo establishes absoltite 
causal nexus A conclusion ot this nature demand! 
close scrutiny, specially as it is fieing widely quotbc 
and applied in current writings.® In a recent memoir 
noticed m Nature* 1 have examined the statlstica 
analysis in .some detail. 

As regards Chapman’s work, niy chief criticism ii 
this, he has neglected entirely the effect <)f correla 
lion between “ errors ” of measurement. Tal^ittf 

> MO. No 2ioft, (lcoj)liy-.. Mem 2, 141: , M.O. No. 2Z0C, GoopHya 
Meni II, 19U1, otc - . 

* Eroc Roy. Sot 98 A (19201, pp. 245 248. 

’ M.O No, 22o( (»eopliys Mem. 19, p 215, Sir Napier Sbayr, '' Tht 
Bjrth ami Death oi tyclonrs," 

r * Mem. Ind. Me'., Dept , vol. kjciv. Part ii,, “On Errore of OWrvattn 
Ir. .and llpoer Air UeUlloiujlnps.” , 


" t!i«Sc; into .cotlsideration, iixy ^aly$W 

i {A) the‘-iitatistical correction may easily 1>ec;dnl‘r 
? negative ; that is, tlic true correlation may be ' 
considerably Ioxmt than the observed cxirrclatioii. 
'On the other liand, if "errors” are independent 
(or' as my anaJvsis shows, for particular values of 
coirelaliou bctwet'ii errors), them (B) the correlation 
may be positive as found by Chapman, and the true 
cori^lation iiif?hcr than the observed. The tpiestiou 
is : under which category (A) or (B) above does the 
work of Dines fall 

In the case of a balloon meteograph, all measure- 
ments are niacle on one and the same trace,® and the 
heights arc calculated with the help of I.aplace's 
Formula.’ I'liis formula involves both pressure and 
.emperatiirc, and a detailed examination shows that 
t serves to introduce, through “ interpolation,” 
orrelation betwx'en errors of measurement in pressure 
Lltd temperature. Besides this " interpolation " 
sffect, correlation may also be introduced through 
what Karl Tcarson ** calls the ” atmospliere ” of 
measurement and Ihroiigli correlation of successive 
judgments." It is, thendorc, not imjuoliable that 
Oines's work falls untlcr (A) and gives values of cor- 
•elatioii coefficients higher tlian Ifieir true values, 
dy contention is this- ((') in the absence of definite 
>roof that Dines’s work falls under (13), Chajniian's 
lorrcctioris cannot be accepted as real, and, to be 
m the safe side, Dines’s coefficients must be looked 
ipon UvS giving siijieiior hiiuls to the true correlation. 

,, Douglas'" found the values of correlation betw'ceii 
iressuro and tcmpeialure at lo.oori feet to be o-f>5, 
vhich is consuli-rably lower than Dines's figure 0-77 
ahd still more so than ('hapman's torrected value). 

quoted Douglas’s result, as 1 thought his work to 
)e free from the ])eculiar " mlerjiolatioii ” eorrelatioii 
ntroduced hy the use of Laplace's formula On 
his view-, Douglas’s work would ])robably come under 
B) and woukl guc \ allies of correlation lower than 
lu^ values. 1 now find slated in the note in Matuuu. 
hat 1 have fallen into error in thinking “ that 
Douglas’s coefheieiits are based on true lieights.” 
The fault, however, is scarcely mine, for Douglas 
limself definitely stated “ that Jns observations 
‘refer to ai.tual heights abo\e imsau sea-h'vel, and 
tot to aneroid heights.”) On the present view', 
!)oug)as's work also would probably come under (A) 
ibove, and even o-()3 would seem to be too high a 
/alue fur the tiue lorrelation This coiroborates 
ny contention (f) that Dmes’s coeflieieiits are 
jrobably too high. It is, therctore, clear that the 
rectification of m\ error has further strengthened 
my conclusion. 1 may note m passing that the low' 
irafues of the coellicicnts obtained by Douglas may 
je, easily e.s])lainecl m accordance with my analysis 
{ we assume that the magnitude of the correlations 
between errors ol measurement are lower m his case. 
Tin my other memoir'" I pointed out certain 
ttfctislical discrepancies in the (-oetficients published 
m Dines. U is stated m the note in Nature that 
r seem ” to have confused the used by Dines, 
■lamely, the mean temperature botwa-cn 1 and 9 
filortielres, w-itli the mean temperature between o 
ind 9 kilometres,’’ and tliat this supposed confusion 
>ii my part " fullv explains the discrepancies ” noted 
yy nie. 1 am niiabh^ to agree with this, as I do 
tot think 1 have made any confusion betwc'en the 
:wp mean temperatures referiod to above. On p. i 

^ * M.O. No. Jio/^, Ofophy^ Mura 6. 1(^14 
t.Jf.O. No. 22.5, “ CoiiipiUui'-. Hani.llxK)k,'’ Section 2. 

' "r phjj. Trails. I'lr- i(,o’ “l.rii.i ol p-lKraeiil," ti. 

* Efioii S. IV.irsim, m\., ii*..- 

•• pMar. Jour. .Mei .Soi,, .\lvii , laira.nv 1^21, (> js. * ic 
« find. p. 25 

lad. , Pari 1., "Ihr .Scat of Arttvtty, w tl^. 
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o ’and Z ‘kildmetres, ^nd 1 havfs \ept T, 
distinct throughout. It is true I have -substmttc 
(il\=dT„, but this is tiuile different from puttir 
since dTg and d'l'm are both statistics 
differences (which w'ould ultimately be summed ao 
averaged out) and not anaivtic differentials. Th 
substitution is further discussed on p. () of my memca: 
Now if this bubstitution is justified, then it follow 
from Laplace’s equation that : (D) in the case t 
the figures published by Dines it is actually possibl 
to obtain higher values of the correlation coetficienl 
at levels considerably lower than 9 kilometres. I 
view of the assumption involved it is, howevei 
neces.sary to test (D) by direct examination of th 
data concerned. But m the absence of such es 
amination il is nut sufficient to state that ” dis 
crcpancies can be cxplanieil.” 

To sum up, the mam jiroblein is to fiiul {a) the tru 
correlation, and {b) the region of the best correlatio; 
in the case of njiper air variables. It would seen 
that in view of (A), {( 7 ), and (D) above, the w-oik 0 
Dines and f'hapmaii (which is flatly contradicted bj 
that of Douglas) cannot be accepted as final eithcj 
as regards {a) or as regards {b). Further advance i: 
not possible wdthout a thorough statistical scrutinj 
of the original data. 

May 1 , therefore, suggest that onginal 

material of Dines and Douglas (aS "Well as other 
fresh niateriaJ, if available) be published with clear 
statements about methods of measurement cmjdoyed 
and actual formula; (rigid or otherwise) used for 
computation of heights, and tliat (11.) sue h material 
be subiiutfed to some statistical cxjierL like Prof. 
Karl Pearson for ex.inunatioii and rejiort. 

P. C. Mmialanouis. 

Presidency College, Calcutta, 
tune 20. 


ThI'. results of the British KegisLering Balloon 
Ascents arc published in lull by the Meteorological 
Office III the Annual Supplement to the Geophysical 
Journal. A full dost. ript ion ot the mstiuments, 
methods, and formula; used have also been published 
by the M.O., and will be found in the " (iompuler’s 
Ifandbook,” MO. 223, Section If, subsection ii. 
They are open to anybody lor use, and if Prof. 
Mahalanobis will carry out the computation he 
desires he will earn the thanks of meteorologists 

It IS dithcult, however, to see how' I’rof. Maha- 
laiiobis can obtain a perfectly correct correlation 
coefficient, 111 view of the fact that, with a coefficieni 
of 0-70 based on 400 observations, llie causal slandara 
error is as high as 0-025. fact suffices to explain 

the clifterenccs between l^ines’s and Douglas’s results, 
which can scarcely be called a ” flat contradiction. " 

With reference to I'rof. Mahalanobis’ assumption, 
that dTg —dT^^, ii may be pomletl out that the result 
of making this assumption is discussed in the papers 
to which lie referred, and also that no claim tc 
extreme accuracy in the correlation coefficient is 
made by Dines. (See M.O. 210b, bottom of p. 43, 
and p. 44, line ii ; also Bcitrage sur Physt/t det 
freien Atmosphdre, V. Band, Heft 4, pp. 222, ?23 j 
and 225 ) The Wrii'er of the Note. 


Tubular Oavlties in Sarsens, 

With regard to Mr. F. C’.liaimuin’s letter on the 
probable aeolian origin of sarsen rock (Nat^R]^ 



'latss, sibmeiSt' ^ 

ssence of rodfe ' and ’ rcJotl^ts In thfc sand before 
^nsoiidatiou — but to a special case in which all the 
fcetails suggested, from my previous knowledge of 
;j|auch things, the work of marine or esturiue annelids. 
f'^^Without ha\mg seen what I saw, Mr. Chapuian 
i-'questions the validity of tlie grounds for the 
'-'suggestion. 

There is no evidenci' that tJie blocks to which I 
.referred originated in the Bagshot Sands. They may 
fc^ave been associatiMl with the J^eading beds. 

Assuming that all the tubular cavities in sarseiis 
yi^ere caused through the presence of roots and 
rootlets in the original sand, what evidence is there 
that such roots grew in situ ? It may have been 
^driftwood. Plenty of such wood is to be found, in 

lignitic and pyritised condition, m some of the 
Bagshot beds, 1 have seen some sarscii rock pa.ssiiig 
into conglomerate, indicating the jirox-imity of littoral 
conditions. 

It would be of interest to know if Mr. ('hapman has 
found any grains of coniininuted land shells, burrows 
and bones of animals, and burrows and remains of 
insects in the consolidated dune-rock he describes. 

C. Cauus-Wiison. 

Strawberry Hill, Middk'scx, 

August i8. 

Barometric Pressure in High Latitudes. 

Mk. R. M. J >i'ci ky’s rejily in NaiukI'. of August iS 
to my letter in the issiu' of June 21 doi's not meet my 
objection, and since he lepcats llie misleading state- 
ment that surf.K c ])rcbsnre is low at (he ])oles it seems 
desirable to lonu' to a closer dclinitioii of terms. In 
my lettei 1 made it clear tluit surface ])ressure was 
to be regarded lugh ” at the jiolcs, not so much in 
relation to th<' abstilute value as wnlh respect to the 
belt of minimum pressure — the theatre of maximum 
cyclonic ad ivity—‘ about latitude Oo" or vS. ; but 
Mr Dceley under the general term “ Arctic- regums ” 
does not fhstinguish between the sub-polar regions 
about f'O’ M. or S. and the true polar legioiis about 
90^ N. or S. 

In maps produced by the late J^rof. II Molm in his 
masterly discussion of the scientilic results of the 
Frani expedition of iB93-9(), vvliicii confirm in a 
remavkabh way previous work of the late J)r. A. 
But. nan (see, lor example, “ Encycl Bnlamiica,” 
iQi 1 edn., Polai Kegioiis), it is shown that in winter a 
ridge of high piessiue (over ybi mm ) is located across 
the North Polar basin connecting tlu‘ groat Canadian 
and Siberian high pressure areas, and st*paralmg the 
deep barometric minima of Bering Sea and lt.eland 
{748 mm.), and that this is tln‘ season when the 
pressure gradient is steepest tm the nortii side of these 
minima, just as it is on the south side. l>r. G. C. 
Simpson’s maps cmbodievi in his famous Antarctic 
volume are no It'ss tniiphalic about rolativ'cly high 
surface pressure around the South Pole, even on that 
part of the area which is high plateau . and the fact t liat 
the expression “ Antarctic .\nli^.yclone ” is nowadays 
a household w’ord among meteorologists, geographers, 
and geologists alike ought to prevent unqualitied 
{ statements to the effect that the South Pole is a 
'Centre of low surface pressure. It has been found 
' that towards both poles pressure decreases from lat. 
■ 40° N. or S. at the licight of about 6000 feet, but at 
the surface the total effect of all layers is to pre- 
date that slight excess of pressure which permits the 
V polar' outflow, of air which Mr. Dcelcy admits does 


daiY^a^t^eliat^ 

in the cast-iron terms of average wind'^uid'H. 
charts must realise that polar currenta-'^ad^'J 
abundant opportunity of reaching low latitii^ 
irregular intervals, this, furthermore, being a fou,- 
pmnt in the theory of Prof. Bjerknes. iji: 

nothing which so jxiralyses meteorological thoUgM;il(^ 
the habit of regarding mean charts as though 
represented actual uuchangmg conditions rather 
rneiely the geiieralisi'd oxjnession of conditions wmch; 
are periietually varviug to such an extent that’-thd^' 5. 
average type ilejncted is compar.iiively seldota','^ 
realised, is geuerallv to a greater or lesser exta&ti'^.i 
distorted, ami occasionally altogether subverted Of’'- 
iii\ cited, as during our sjiells of east wind in the belt;!'" .,, 
of " westerlies " ■ 

I'lii.dl} , whatever I'llc'cl the stratosphere may haVei-' 
cm juessiire at s«‘a Iiwel, Mr Deeley ajipears to forg^ ■ ’’} 
that llie broad facts of l<iw winter jiiessure over the’' 

'()( eiiusaiid high contmeiilal pressure aiennituallycom- 
plenienlary, as also the reverse distributkm of -higll 
summer oceanic jiressurt' and low contmcntal pressure^'*? J, 
and are well known to be due to seasimal contrasts V^' 
of surface' temperature, the difference of both prosSure 
and temperature being greater in winter. ' , 

L. C. W. BonaciNA. ^ 

27 'Fanza Koad, Hampstead, N.W. 3, ' 

Augu.st 19, V’ 


Is there a Change of Wave-length on ReflectiOHL : 

of X-rays from Crystals ? , ' ,T;);,V 

A H. Compton {J‘hys Rev., 21, 207) has xecehtiy,'. 
showm that there is a change of wave-length wh,©h !i; ' 
X-ra}'s are scattered by an amorphous substancd'^ 
reflection of X-rays from crystals is a special case of . ? 
scattering it would seem that there might be also a :;,' 
change ot wave-length on reflection. Assuming Sttch'.,'! 
a w'^avc-lcngth change, we have for reflection IrOm 
single plane of atoms - 

'■ •’■'fV 

where and \ are the incident and reflected wavo^;,";; 
lengths and Oj and are the grazing angles _ of';' ^ 
mculence tind reflection respectively. For reflectioiX'. 
fioiii successive planes of atoms w'e have 

, dBinO, “r/rei-w-' 

^ 

wdierc d is the grating space of the crystal and w is 
the number of vibrations (an iutegc;r) difference be- 
tween the w'avcs reflected from two consectitiV^e 
planes. Also we have Compton's change of wavt^'’';.^ 
length fonniila 

( 3 ) . . . Xg -Xj -t-27sinM<'i ' ’'iV'? 

where y — hjmc- Q-02^ K.\J . ,b ' /i'.l 

From these lliree relations the formula for the 
cidciit w^'tve-length X^ can be found in terms of .datM%; ’ 
0 ^, wliich is the angle measured experimentaUj;^. ; , 


be the apparent wave-length obtained from Bfktfj 


law wX'-=2rf sin 
is found to be 


( 1 ) 


The relation between y ' 


X'^Xj +7 


From this it appears that X' is greater than Xj# tho, ? 
true w ave-leiigt h, by about 0-024 A. U . Also it appears ' ■ 
„ that X' is less for higher orders of reflection, result^. . 
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swhicli has been observed experimentally by Sten- 
'^strdm and also by Duane and Patterson {Phys.Mev., 
> j6, ‘5^2), The latter find that the dilierence between 
the values of when the tungsten line i'473 A.U. 
is reflected in the first and second orders from calcite 
is 0'000i5 t o-ooooo A \j. I'orniula (4) gives a differ- 
ence of o'oooo/ A f' , whudi is witlun expermieiital 
error of the obseived flilfeience. However, this 
difference may also he cxjfl.imed on the assumption 
of a refractive* index for X-rays. 

X-ray wavi‘-lengtlis are also mcasuied by observing 
the angle ol (hnialion ((>-, between Ltie rcflceied 
and incident ra\’. Tins is particularly the case wdicn 
the photogia))luc inethofl is used (Siegliahn, Dershem, 
Overn and otheis) Let x" be tiie ai»p.irent wine- 
length when \ 11^ i,s oiiserved so that ;/X" 2d sin 
We tnnv liave a ddlercnte between 
iud X* on our the<iry gi\en by 

' 5 ) . . . . X' -X" 7coS“(h 

:o the first jiowei of 7. I'oi the lower orders of 
:eflection tins dillennut' is approximately o-o.i^ A.U.,, 
vhich should he e.isily ohsei\.ihle Overn (i’Ayx 
Rev., 14, 137) has found X" for the above line. Coui- 
iaring with 1 inane and I’allerson's value of X' for 
ihesame line w’c iind the expenmental v. due of X' 

;0 be 0*0005 A U., wliicli is withm cxiierimeutal error 
)f 2ero. Ihis would seem to be decisive evidence 
:hat there is uo change of wave-length when X-ia77s 
tre reflecteil trom a crystal. 

Cl . 1C. M Jauncey. 

( aki. 11. F.ckart. 

Physics T.aboratory, W.i.slijngton Unn^ersity, 

St. Louis, Mo', U S A., July 3. 


On the Structure of the Molecule. 

The difficulty of reconciling the atomic systems of 
Bk)hr and of l.augmuir, and of accounting for the 
ittraction betw(*en atoms to form molecules and 
ihemical compounds, imglit jieiliajis be elucidated in 
;he following way. 

If the analogy between atomic structure and 
istronomical planetary systems holds good, the atom 
s essentially a two-dimeusional figure, while matter, 
vhich is composed ol atoms, is esscuiially three- 
limensional. 

If then combination takes place betw-^ecn two or 
nore atoms, it would be reasonable to suppose that 




^ Fk,. 1. 

his docs not take place in the same plane as the 
lectronic orbit-— an idea which is borne out by the 
vork of Bragg on crystal structure. 

We may suppose combination to take place somc- 
vhat as follows, m the hirmalion of IlgO : — 

If the plane of electrons be represented in P'ig. i 
>y the doj^s, it would be (|uite possible, if an electron 
veare to be drawn out of the normal plane of each 
itora as indicated by the arrows, for it to form part 
)f atoms while revolving m a similar orbit to 
he'?orTginal one but, owfing to its divided allegiance, 
Q a different plane. It would seem, however, that 
t ^tild yerv soon take up a position directly between 
;he two nuclei, when it would become static. . , , 
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In the case of hydrogen, which has only a 
.positive charge in the nucleus to hold one negativi 
electron, if we suppose two electrons to be drawn oui 
of the plane — one from each atom — the projectiot 
from the oxygen atom v\'ould be negative in sign 
forming a negative link between two positive nuclei 
Tins would perhaps i*xp]ain the quite unique positior 
of hydrogen ui chemical combinations. 

The system could be ap])liefl quite readily to mon 
complex molecule.s. Ifragg's model of the tartaric 
acid molecule (see XatukJ': of June 9, Supplement 
p. ix) is readily amenable to tins w'ay of treatment; 

G 



as the acconqjanying diagram (Fig 2) wall slmw, the 
electrons coming out of their rcsjieclivi* systems being 
shown .surrounded by a sijnare 

It will be seen too from Sir W. Bragg's drawings 
that the links may easilv be conceived as being m 
planes which would not inleifere with the oibital 
motions of tlie remainmg electrons 

The suggestion is then that, 111 the formation of 
the molecule, both dynaniic and static electrons have 
their place and this wall throw* considerable light on 
the nature of the links between tlic two or more 
positive nuclei. A. Peaksj; Jenkin. 

Trevviigie, Kedruth, July 20. 


A Primitive Lens. 

lE a wire of J to mm. diameter be bent into ai 
closed circular loop of about H mm. diameter and" 
dipped in water, or a transparent oil such as castor' 
oil, a slablt! li(]uid film can be ri'adily obtained 
covering the loop. A thin dished metal disc witli a 
circular hole m the centre i.^ a convemeut alterative 
to the win* loop l^iquul can be easily adcliro or 
remov'ed without breaking the film, so as to vary the 
cnrv*ature of the lic|ind lens so formed. , Such a lens, 
though far from jjerfcct, may be made to give a 
magnifying power of nearly 5 over a sliftall field, 

It IS eoiiccivablo that .some of the vt*ry fine w*ork 
done in Egypt, long before the iiu^ntion of " optical " 
glass, may have been made possible by the use of a 
liquid lens of thus kind. The phenomenon might 
easily have been accidentally observed ; for even a 
drop of water lying on a greasy surface gives a small, 
Imt appreciable magnification of the surface which 
it covers. 

By using a thicker wire (about 2 mm. diameter) 
and less liquid, a diminishing lens may be made in - 
the same way. ■ 

R. A. S. Paget. ‘ 

East India House, 74 Strand, 

, Tondon, W.C.2, 
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^.^umtbumrn m<i_ its K«i4tioAs* 

^ , ■ ’ By C. Forster-Cooper. ■ ^ . 


' ■n‘'HE hinory of the' discovery of the various frag- 
-t ments of lialuchithcriuni; whicli have enabled 
Prqf . Osborn to make tlie preliminary restoration here 
' reproduced (Fig. 5),^ is interesting. In 1910 the present 
writer was fortunate enough to obtain bones of numer- 
ous extinct animals in the early Miocene deposits of 
Baluchi-stan. Nearly all of the animals were strange 
and, except for such of them as had previously been 



I H-, 1 “ Atl IS of H.ilin lullicmim >mIIi one of .i inoilcin ilniux eios. 

obtained by Dr. Pilgrim of the Indian Gcologital 
Survey, vvere previousl)' unknown. Among them an 
atlas, the first bone of the net'k (Fig. 1) and an as- 
tragalus, (MU' of the jirimipal bones of the ankle, were 
of ueb astounding si/e as to proclaim themselves as 
(W belonging to an entirely new fonn of mammals, and 
one larger even than the elephant. Beyond the fact 
that tiui b(Mies belonged to the Penssodaetyla, a group 
which includes the liorses, ta])irs, and rhmoeeroses, 
together with some extim L families, nothing further 
at the time could be said of them. 


into- a pair of stout, downwardly turned tuslcs '(Fijg» a). 
Neither .skulls nor jaws ajipcarcd to be of sufficient 
size to belong to the animal which possessed 
In fact, the former animal appeared to be nearly twice 
the size, and on these grounds separate genera wew 
made, Baluchithenum for the larger form 
ceratherium lor the smaller. / A ■ 

A few years later the Russian palseontolO^iStj; . 
Bonssiak discovered the remains of a very silpllar',’ 
large animal m Turkestan, which be named Iniiti-' 
cothenum, but he likew'ise failed to get the skujl. 
This regrettable lacuna in oiir knowledge has witlirft ' , 
the last few' years been filled Iiy the discovery of a 
nearly complete skull in Mongolia, a discovery whictt, 
we ow'e to Granger, of the American Museum of Natural 



Fig 3. — Femur and humeius of D<iluchitheriuui. 



Fig. 2.~-Low<'r jaws of PHracmUiprium, showinic Uu* unusual feature, 
for a rliiunreiD'., of priicumljcjil lower tusks. Ihe length of the aotiial 
specunen is v* mches. 

During an expedition to the same plac'.e in the follow- 
in;^ year further remains were obtained, which com- 
prised other vertebr®, limb and foot bones of this 
large animal, together with teeth of a large but primi- 
tive rhinoceros, some fairly complete skulls, and a 
lower jaw of a size to correspond with the skulls. The 
lower jaws, although obviously belonging to a rhinoceros 
• of some sort, anci one of considerable size, showed a 
unique feature in that the two front teeth were modified 

111 II 


History’s expedition to ('liina. This skull is five feet 
in length, and thus all requirements as to size lire 
abundantly filled, and with it enough bones from 
BaluchisUin, Turkestan, and China (the wide separatiort; 
of these areas shows the great range of distribution 
of the animal in former times) are known to enable, 
us to make an approximate restoration, and to give;, 
us a reasonable idea of what the animal looked like' 
while still alive. y 

Baluchitherium on rccoiistrurtion prov'es to be, A; 
very strange animal. The limbs are as large as tho$e^< 
of an elephant, and in some points are not unlike th^“ 
(Fig. 3). The feet, however, are entirely different .in ; 
structure, the fingers and toes, of which there are dtilyi 
three to each foot, arc much flattened, while the meta-* 
carpals and tarsals are enormously elongated (Fig. 4), 
so much so that the wrist is elevated newly a yard 
above the ground, three times as high as the corre- 
sponding measurements in the* elephant. Of the three 
toes, the central one is much the largest, the.twf** 
lateral ones being pressed close to its sides, rather likC' 
the splint bones of the horse, though here the side tqes, 
complete, /f here, are some .very, curious; and as 
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certain of the fool l)ones, and notably in the neck. 
The nwk tw)nes, in fact, of all the many animals with 
which Halucliithfriiim has been compared, come 



FlO. 4 . — ’lot’ tKirif of n.iliK IiiIIk iiiim, i ■) iii> lirs lom;, witli tin" t oricspoiithnii 
bone of t iivkIi'Iii rlnnoitio, foi t omp.tii jui Itonc'^ tb.ui the 

onefiRiJitd h ivt Ixtii found. 

nearest in pro]K)rlioMs and sha]ie, tlnni^h ol course 
not in size, to tliose ol tlfc horse. 'The) show, how'ever, 
one feature, tvludi is unmue in nianuuals and (an only 
be parall(*I(.:d in certain ol tlie uioantic extiiut reptiles, 
in that the Literal lanals 1hiou.i.;ii whuh a hJood vessel 
runs are hollowed out into laij^e cuMties These are 


BdlucHitheritlm (Fig? '’g-.-ioTflipar^ ^tb aij'wbitej 
rhinoceros drawn to the^i^eHScale; It' will be.noticed' 
that Baluchitherium,' as restored, is considerably ^ 
hijiher in the fore than in the hind quarters. This is 
a perfectly reasomible restoration on the assumption' 
that the animal very probably fed upon the leaves ,of,^ 
trees, but until the limb bones of a single animal, 
are obtained it cannot be proved. An alternative, 
restoration, also by Prof. Osborn, more on the lines 
ol an ordinary rhiiioeeros, gives a somewliat different 
appearance. 

The relationships of this animal are at present 
obscure. 

It is certainly a rhinoceros, but unlike am knowA 
form, modern or ancient. In the teeth ami skull, 
except for strong downwardly turned upper tusks, it 
IS like llie extinct hornless Ac'eralheririe rhinoceroses, 
but the “ horsehke ” features ol the leet and neck 
jireclude any close connexion. 'I’here is no suggestion 
of any hut supt'rfK'iul resemblance to the horses, 
from wdiuh the tooth strm ture alone would at once 
exclude it. In fact it will lu' necessary to go back 
a long way in lime to find the starting-point ot Balu- 
chitherium, and this point is at prese^l^iiknowm 
although tlic jiresent writer lias suggested the litt)l(| 
Koeene 'I’nplojius, a rliinocx ros-like animal with c-ertaHj 
horse-like lealures in its limbs, as a po.ssible .signpost.ii 

In his rec'onstniction Prol. Osborn lias restored 
the fragment of lowxr jaw' on the lines of tlie lower 
jaw's oi Paraceratheruim (Fig. 2 ). The rcTatiuns of 
these two forms are not vet clear. Ifaluelnlherium is 
nearly tw'ice the siz.e o) Parai'cratherium. which is 
iMthcT too large to he aec'ountc^d for as a sexual diffcr- 
eiiee. Moreoxer, there are a number c»t clifferem'cs in 


SO large that the lentra] portion of the 
vertebra is rc*chicc-d to a thm xiTtieal p,irti~ 
tion, and in section - tlic' liom- parts ol tin* 
centrum have a X sliajK' ; in fin t Bulmhi- 
tlieriuin, in order to ( omhine lightness w'llh 
the necessary strength, has liit ujion a 
design well known to enginecTS in the con- 
struction ol girders. 

Owing to the si/.c' ol the limb bones and 
the height of the leet, balm hitherium imisl 
have stood Ironi Iw'c'lve to thirteen feet 
from the ground, and witli its hor.se-like 
neck and five-foot skull, an enormous skull 
length for aland mammal, must have had 
an over-all length of at least twenty- three 
feet ! One eiinoiis ])oint in all this hulk 
is tlmt the head seems almost too small 
for the body ! 



The gigantic’ si/e of this animal can l)(‘st be seen 
from the figures of Prol. Osborn ^ of his restoration of 


, * A rast of om; of tlu'b.c vertebra 

bonf« of miurhillieinim, (.iii l>e ■.etii 
British Mnseiim (N^aCural History), 

,* Loc.cit. 


n scctum, together with the original 
III the p il.eontolngical gallery of the 


the .skull and teeth wdij^h render it'^robalde that the 
forms are really different. It h .T|jueh to be hoped 
that the American t‘xpe^^^i8nvjjr‘'be successful in 
finding the front Baluchi- 

therium, which willfflwiP^ decide the point. 


Nutrition Problems during Famine Conditions in Russia. 


''By Prof. Bobis Slovtzov, Professor of Biocliemistry at the Medical Institute for Women at Petrograd. 


I AM glad that it has falh n t(/my lot to be one of the fore been obliged to follow their scientific work Wl_ 
first physiologists to g('t ihrough the cordon which their own way. . ' 

to, almost come to be considered a.s a kind of a second . Nowfthat Wfi:ar!p,|p:il4uaUy;bfeoming’awftre#!4ilrdpgtt 
Chined Wall. Russian scientific men have been^Utc'clhetR^rdtweiaadvby i^ean& ofxpersonBllob^^ 
ofi fcom-EniKine for about mfat vpflrfi" tnid 



■..espeefelty^Xnglin^WdlAmeri^ rklise to our- 
dismay’how much we areV^ind in our results, and how 
“ bad’ ¥ire the conditions under which we are working 
and, arc likely to work for some time. We have, how- 
, ever, in accordance with our possibilities, achieved a 
certain amount of work which, I hope, may be of 
. interest to our colleagues in physiology and physiological 
chemistry. I can only give the main results wc have 
obtained, but it provides an insight into the trend of 
; scientific thought which has prevailed in Russia during ' 
the period of Isolation. 

^ vSoon after the post-War conditions had brought 
‘ about a stal e of affairs in which it became difficult to 
feed the population and the available food became less 
and less, Russian .scientific men were faced with the 
task of investigating various nutrition problems. A 
number of emergency substitutes such as bran, oil- 
cakes, straw, etc., were suggested to the public. It 
became necessary, therefore, to establish a standard 
according to which the nutritive value of the different 
substitutes could be assessed. As in Germany, it 
became at first nci'essary to prepare bread with various 
grasses and to mix large quantities of potatoes in the 
flour. The conditions under which a bread could be 
prepared that could be employed as a basal-food 
product had to be worked out. It became nece.s.sary 
to make use oi the experience of oilier countries, 
especially Austria. At one time the advisability of 
feeding on whole-meal bread, as was done in Italy, was 
considered. This, however, was found unsuitable and 
uneconomical. Then we had to set to w'ork in order 
to find out liow a number ot natural foods such as 
plants and roots, Lichen tslandicm, iMminana digitaUi, 
could be utilised. With tin's purpose in view, a senes of 
metabolism experiments were earned out with bread 
to whii'li these substitutes were added. The most 
successful results were obtained with Laminaria, of 
which 70 per cent, was utilised by the sy.slcm ; 25 per 
cent. 01 Itelaiid moss and quantities up to 50 per cent, 
of various green plant s were also found to be assimilated. 
Of course plants are not utilised well, owing to the high 
content ol cellulose, and several methods were con- 
sidered in order to overcome this difficulty. One way 
considered w'as to pulverise the cellulose and free it 
from lignin; another, to bring the cellulose into a 
soluble state. 

In this connexion a Swedish preparation known as 
“ Swedisfi flour ” was of interest to us. Tliis product 
consists of pure cellulo.se and is ideal in its physical 
consistency. It is light, porous, and does not irritate 
the intestine in the slightest degree. Metabolism 
experiments have, however, revealed that the output 
was equal to the intake, and that there was no utilisa- 
tion of the product. Occasionally the output was less 
than the intake, and in these cases the deficit could be 
accounted for quantitatively as methane in the expired 
iair. 

The attempt to utilise bran in its entirety was of 
, greater interest. The bran was mixed and fennented 
. with lactic organisms at 40-45° C. for 15 hours. The 
cell-membranes were thus disorganised and the cell 
.'^contents were made available. This can also be 
> :Attained . by means of autolysis by , increasing . the 
•V..aci4ity , Jactia.,add,,^, a str^gth . pf .;>* . per 


^aiidJthe. mixture made into dough anl 3 ''baked,ryi^Bread. 
prepared in this w'ay.was found to be utilised '5-6^er 
cent, better tlian a control bread, especially'as're^wds . 
protein. It contained a large iimoimt o£’ pt^ein 
matter and vitamins. 'I’he Iniiiid obtained by auto- 
lysing in acid medium or b) fermentation with 
organisms can also be utilised mixed with agar 'and^! ' 
gelatin as a nutrient medium for organisms. 

A special commission was engaged in investiga^nR|>,, , 
the nutritive yeasts. The physiological and medidw'f^ 
part of this investigation was worked out under - 
own supervision. It w'as established that nixtnUv^ ,,^ 
yeast, beer yeast, and dried yeast form ideal foods ^ 
in protein. Up to 85-90 per l ent. of the material i^ / ' 
assimilated, and palatable dishes can be ])repared from * i 
it. Yeast alone cannot sustain life, as it does not! ■ 
contain fats and vitamin-A. Jf, however, ^east is' .t 
mixed with a good fat it is capable of maintaining the ' , • 
existence of rats and mice. 

Yeast, like meal extracts, promotes the secretion 
of the gastric and pancreatic juices, and greatly 
stimulates the a<lion of salivary amylase and of ' 
trypsin. An adult organism can tolerate as much as , 
100 gm. of yeast without harm. Only a slight increase 
in the output of uric acid w^as observed. I am not 
going to discuss now tlic jiharmacologieal side of this * 
food, but 1 may say here that it .stimulates growth in 
children and in animals, and that it increases '-the 
formation ol hsemoglobin in lilood in general. 

Our interest in yeasts for nutritive purposes made 
us also investigate the part played by “ mineral ” ' 

yeasts which tlie Germans cultivated on ammonium 
sulphate and glucose. Tliese are usually a mixture, of ' 
bread yeast and Mycoderma certinsttE. They Were * 
found to be of little use for nutrition purposes, v , < 

Much more interesting were the results we obtained,/, , 
with the so-called “ Fctthefe.” The Germans wemtetj ^ ' 
to utilise this substance as a source of fat, but wete ;/,.^' 
not succc.ssfiil. We adopted a different procedurcTroto/i'. v 
theirs. Cultures of Endomyces vernalis under certain. /i, / 
conditions can produce as much as 18 per cent, fat.;^"'; 
calculated on dry matter. The investigation of' 
fat has shown that it mostly consists of triglycerides ’ 
and resembles olive oil in composition. It is weH; , 
assimilated. To prepare the fat by cultivating > 
organism in bottles was of course too expensive, ami, ■ ’ ' 
we adopted the following method of cultivationt 
Potatoes and other vegetables poor in fats and protein ' ' 
were sterilised and inoculated with Endomyces vemeUisi h 
After 5-6 days* growth the medium was dried. Thei//" 
product thus obtained is rich not only in carbohydrateai:^,; 
but also in nitrogenous substance and in fat, and can,-/', 
like the flour, be employed as a new article of food^|; 
As such it can be assimilated by human beings.' 
periments are now in jirogress for the purpose., of/’'' 
applying this process to animal nutrition. , ' 

When the famine abated the dietetic investigatiOWS - 
became less urgent. Russian physicians and.pfiyrio- ,t 
legists, however, collected interesting material .con-/ ’ 
ceming starvation. It is difficult to imagine flbe , 
degree of starvation. The table below giv^ the 
official standard ration of the population according 10,. ^ 
status and age for most categories of Russian popul^ei > 
Human life could not continue under such conditions^ ' 
..nad^e.xnortalitv was ereat. ^ ' 
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, Official Ratiok, January r, 1920.^ 



Nutnlier of 
Persons, 

Mean Calories 
per Person. 

Hospitals .... 

Children's 

3<>.«44 

1805 


1513 

Houses of Detention ^ . 

6,214 

1414 

Asylums anrl Settleiuenls . 

29,887 + 754 

1828 

Workers' dinner 


424 

Ordinary dinner 

012,030 

265 

Children’s dinner . 


408 

Typhus ration 

8,670 

1937 

Invalids' ration 

1 , 2 C )0 

1645 

Ration of Red Army behind 
the lines 


1507 

Scientific specialists 

Learned men’s ration . 


2761 

1,800 

jfKlO 

Iron and wood workers 


4 ()Oo 


In Petrograd and Moscow the famines were in- 
vestigated in 1 airly great detail, and scientific material 
was obtained for two great conferences on the famine, 
the deliberations of which have so far not been pub- 
lished. As a president of one of these conferences I can 
give the most important and interesting points which 
have been elucidated and which are of interest from 
the physiological point of view. 

First, the approximate weight of the body was 
ascertained, according to the French formula that 
when tlie length of the body m centimetres is multiplied 
by 0*4 the weight of the body m kilograms is obtained. 
We have measured the height and weight of many 
persons who died of starvation without any other 
complications, and the weight according to the formula 
’ was found to be 30-35 jier cent, less than the normal. 
Thus the figures oblained on starving animals ha\e 
been confirmed on human beings. 

Chemical analysis of the organs of people who died 
from starcation has shown a great deviation from the 
normal, especially in the content of neutral and phos- 
phorus-containing fats. There was a small decrease 
in weight in all organs with the exception of the brain. 
This had already been ascertained through laboratory 
experiments. Chemical analysis of the white and grey 
matter has further revealed a great change in the tissue 
,.of the grey matter by a large diminution, not only in 
the phosphorus-containing fats, but also in the general 
quantity of the protein. In certain I'ases this diminu- 
tion was as much as 21; jier cent. The small fall in 
weight in the brain can, therefore, be explained by the 
fact that the white matter wliich forms the greater 
' part of the brain is least altered, while the grey matter 
IS changed greatly in quantity and especially in quality. 

Secondly, an experiment was carried out on a large 
scale .to ascertain tlie influence of the absence of fats 
from the diet ; a mass experiment whii'h lasted about 
two lyears. Trading in food jiroducts was forbidden 
and' the trans])urt was disorganised. Consequently, 
a rationing .system was enforced on the population. 
At first tht rationing was restricted to bread only. 
After the second reN olution, however, the population 
was divided for rationing jiurposes into four categories. 
Th,C first consisted of workers, the second of oflicials, 
third' of the ordinary citizens, and the fourth of the 

' AlthoilKh these ruiouiUs represent wli.it it pr()ivv,f(l by the IJovcm- 
nteal to provide, 00 doubl the ectiul supply ottun fell short of the. 


former rich. The following table gives the actual rations. 
Afterwards every ministry undertook the rationing of 

The Daily Ration of the Four Categories of^ ‘ 
THE Petrograd Population 



Protein. 

Calories, 

1st (’ategory 

74 

47,5 

2nd „ ... 

40 gm. 

240 

3rd „ ... 

33 gni. 

13.5 

4th ... 

13 m- 

53 


their own officials, leaving the general jiublic on the 
above diets. I had the opportunity of obtaining the 
information dealing with the amount of food served 
out to a certain number of people during the period of 
two years. From these data it was possible to calculate 
the fat, protein, and carbohydrates consumed per 
person per day and to plot mortality curves a^rding 
to diet. * Jr' 

The first maximum of mortality coin (filled^ with the 
general low intake of calories. During this period 
many people died. Before death, whii'h occurred 
generally Irom intercurrent infections, the) mostly 
mimifested oedema. A very high mortality from in- 
significant causes was also registered during lhis period. 
The second mortality maximum toincides with the lat 
minimum. There \\ ere days when the daily fat intake 
averaged about 5 gm. — to all intents and purposes 
a fat-free diet. During this jieriod deaths ot undefined 
character were registered. The organs ol the victims 
showed scarcely any change. 

In tlie course of the famines it was also iiossible on 
several occasions to confinn the influeiu e ol the vita- 
mins on human beings. It is intcre.sting to record an 
outbreak of scurvy among ^'arious groujis ol people 
whose diet was quantitatively quite satislactor\’, hut 
lacked variety and consisted mainly of ingredients such 
as boiled millet, maize, etc. Such an outbreak took 
place in the fleet. The patliological change in the large 
intestine which was brought about b) the one-sided 
consurniition of millet was even named “ Millet^ 
disease.” The mucous membrane is ]»enetrated b)^ 
the small grains, wliich cause intense inflammation. 
By changing the diet and using large grams only this 
scurvy-like condition is cured. This confirm.s the 
work ot American workers, showing that the physical 
condition of the food may be responsible for a, change 
in the mucous membrane ol the inlestme, which may 
favmur infection. Scurvy is a dietetic disease due to. 
a deficiency of vitamin-C. and a consequent bacterial 
infection. No specific organism causing scurvy could 
lie found. 

Further, investigations during the famine have 
shown that the relative proportion of protein, fat, and 
carbohydrate in the diet play an important part in the 
nutrition of the infant. A great deal of information 
w'as obtained from infant institutions where, owing 
to the lack of fats, grave illnesses were prevalent, which, 
however, disappeared when butter was introduced in. 
the diet. It is of interest to record the great diminn**,^ 
tion in the fertility of women and the' cessation of thfri 
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Current Topics and Events* 


. It is announced in the Times of August 28 that 
I^of. A. G. Green, director of research of the British 
Dyestuff Corporation, has resigned his post on account 
of “ dissatisfaction at the lack of technical knowledge 
on the board of directors, and his belitif that the 
'permanent establishment of the dyestuff industry in 
rehis country? is impossible under these conditions.” 
Pn Great 'Britain it is common for power to be m the 
fcands of people without the scientific knowledge 
essential to make the best use of it for industrial and 
social progress ; and Prol, Green has proved by 
experience what has often been pointed out in these 
columns and publicly stated by scientific workers in 
various industrial fields. In political appointments 
the same principle is adopted of placing the power 
over scientific dc])arlments in the hands of politicians 
without regard to their scientific knowledge or training. 
Sir William Joynson Hicks has, for example, just 
been appointed to succeed Mr. Neville Chamberlain 
^^Mmistcr of Health —this being the fourth Govern- 
ment po.st he has occupied in less than a year. Though 
it IS acccj)ted tliat a ('liancellor of the lixehcfiuer 
should know someihing about finaiK.e and a Solicitor- 
Geneial somefhmg about law, appannitlv a Minister of 
HeallJi neeti not know anything about science in order 
to coiilrol the manifold activities ol a department 
mainly concenied vMth .scientifti' problems. 

A srNsAiioNAi. report of a change of level of the 
bed of the Atlantn' betA\een ra])e Town and St. 
Helena was made on lln‘ authonty of the Eastern 
Triegraph Co last week. It was stated that a cable 
rc])air-shi]) found a depth of tliree-qua iters of a mile 
at a })lacc where the chart sliowed a depth of three 
miles v hen the cable was laid m 181)9. Changes of 
level oi the ocean floor have oftem been brought to 
light bv .sonmlings, but the actual nse or fall is 
reckoned m a few feet or fathoms, and nothing of 
iiicli a stupendous e.liaracter as a change of more than 
two miles has ever l^eeu established by anivcys. 
Decrease of depth could, ol course, be caused by 
tccumnlatiou of the products of an eruptum of a 
jubmanne volcano, and in siuh an event the rise of 
evel would be local and tiic material would soon be 
Aorn down. Both Vesuvius and lUna began their 
iareers as submarine volcanoes, and Sir Archibald 
^eikie records a number of submarine eruptions in 
fis “Text -book of Cieology,” though nothing 
ipproachmg the building of such a pile as would be 
'eq Hired to produce the diiference of level reported 
ibove. All tliat can he said at present, tlieiefore, is 
:liat an ai'tual uplift of the dimensions reported 111 so 
ihort a time is unthinkable ami that tlie accumulation 
)f volcanic material to produce the change of deptli 
s extremely improbable. Confirm.ition of the accur- 
icy of the old sounding as wxdl a.s of the new will bo 
'equired before any scientific significance can be 
Lttached to the report. 


j express train between Hoboken and Buffalo this has* 
I been done. Passengers can continue couvetsaiBohS 
with their friends which were interrupted ,hy t^i© 
train starting ; they can also leceive radio telegrams 
from their friends while the tram is in motion, la* , 
La Naiitrc for August 18, a tcclimcal description, is 
given of the experiments winch have been carried out : 
by three of the h'rench railw'ay companies in making 
such ” concert ” cars. On the Paris-Orleans railway, 
the experimental .saloon cars had two loud -speaking 
telephones fitted at each cud of the cars. Up to- a 
distance of 210 miles from Paris, the Eitlel Tower 
concerts were heard (juitc satisfactorily. As a rule 
the concerts were better heard than the news itema, t- 
When the train goe.s through deep cuttings the sound 
is notably reduced, ami when going through long 
tunnels it almost disappears As there arc at present 
only three large broadcasting stations in the neigh- 
bourhood of the railway, and as these arc near Paris, 
the roncert cars have only a linutcd use. With the 
arrangements used it was found that the large radio 
telegraphic stations near the Jfinxleaux-Paris line 
produced serious disturbances. When going round 
curves also, discordant sounds were heaid due to tlic 
friction of the flanges of the wdicels on the rails. 

“ Climbing Mount Evkjo-.st,” the cinematograph 
record of last year’s attempt to .scale the world ’.s 
highest peak, w'as ]iresented in a revisixl edition with 
several new photographs on Augu.st 27 at the 
Polyteehme Hall, lamdon. Capt. J B. L. Noel, who 
took the photographs, provided an interi'sting running 
comnuMitary as the pictures njipearod, while the 
orcliestra played ” Aiis of Tibet and Nepal,” collected 
m Tibet by ^lr. J Howard Somervell, one of the party 
of four who made the first attack on the summit. 
Erankly an entcrtaiumeiit of great and vital interest, 
dcsigneil to raise tuuds for an atfinnpt on the peak in 
J92.J, this pictorial account of the greatest achieve- 
ment ill mountaineering lias been wa.sely chosen by 
Natural Films, Ltd., to inaugurate by a four weeks' 
season the senes r»f travel and interest films which 
aie to b(‘ presented to Londoners at this hall during 
next wmiter. White (‘a]il Noi'l deliberately em- 
phasised meiely the sjiortnig natiin' of the climbing 
ellort, his pictuics show n much wider outlook; of 
])ai titular siienfific interi'st are pictures of the land 
forms and the foret; of the pievalent westerly winds,' 
and also of the customs ami ceremonials of the 
Tibetans. 

Tm: fourth ainuial report of the Tidal Institute 
of the Lmvcisity of Livt'rpool describes further 
develojimeiits in tlie work of this vigorous young 
in.stitiition, though iniicli of the w'ork relcrred to is 
not yet ready for publication. Only a Tew of the 
more mten^stmg features can be mentioned here. , A 
studv of tin; eftect tin the sca-levcl at laverpool, of 
winds operating m the Irish Sea and m the Atlantic 
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'he iDstitnle has undertaken the analysis of records 
:)r Hie Australasian Antarctic Kypeditiuii, 1911-1914, 
he ('<>[>(', Ain-ircti(, l',\})e<lili(>u, and llic Gold Coast 
liirvev It h.is also pu'j»ar('d for the Admnaliy a 1 
hart of I'o tidal and (onaTi,i;( lines in the North Sea | 
onstniehdoii a nru pl.ui, nanu I3 , hyi -denlation Iroin | 
tt<' tidal (HIM III data, nsni^ the d\nann< al e«iiialu)ns ; 

Hncli ( oan._( t t la- ( nnents w ith the suriacc itradjenis. | 
hinilai nu-Hiods have bee n apjdied to the tides ol 
lie northern jioiiioii of tlie Irisli Sea. Mneli woilc 
las also Ixeii done on the more iniicly inatheniatK.al 
iranclies of tidal tiuor) . 

Tjit. work of tlu National Institute of Aj^rn ultural 
iotany at ( ainbri<l^;e, though onK startisl 111 the new 
niildiugs lu 10.; J, has made sullitieuL jirogress to 
ustify th(' issiu' of ,111 annual ji^innal embodying the 
:hie{ bcientitu' n'sulls otitanied \ear 1)\ year, lu the 
irsi numbin' the direetoi ri'poits on the potato 
natunty and yudd trials, liom whitli it is already 
possible to di.iw tnisU\o]lhy loindusioiis in spite ot 
listnrbances to the Jesuits Inonght about by such 
'actors as tlie use of seed tubers diawu Irom dilleient 
li.strict.s, aiifl ni some cases atteited with Mrus 
lisease. The barlev Inals, however, do not as set 
.varrant the jmblu .itioii of a detailed aeeount, owing 
to unfavoiiiidile wcsithei eondiLions duimg lo--, hnt 
It is hoyied that by the imd of the next season it will 
be possible to maki' a (ritual an.dvsis of the cxjiein 
mental ri'snlts. J he nu hided titth annual r(*port of 
the Ollioial Seed 'i't'siing Station mdicali^s tliat niiu.h 
Alder use is being made of the facilities y)iovidc*il, 
25 per cent more* yieisons li.ivnig submitted sample's, 
the increase 111 the number rei civcxl from farnu'rs 
being 35 pi'r oent An interesting innovaticni was a 
;ourse of ininnng in seed tc'stmg, followed by yirartn al 
Slid thc'orc'tic rd e\amm.i turns, sc'veiidof tlieeandulates 
being nominated by various seed fu ms the journal 
(which may be obtained from the Sc'cretary of the 
[nstitiite, Huntingdon K’oad, Camln idge, prii'e is id. 
post free') conchules witli the report of the* l\)talo 
Synonym Conimittei' and a synopsis <^f ieL,enl work 
on leaf roll and mosaic of the potato m Ireland, 
read before a sjiocial mc'clmg of fellows of the Insti- 
tute. 

An interesting note by Dr. R. C. Jh'uc'dict upon 
laws introdiieed b\' various Slates in U.S A to protect 
rare wild plants is publishc'd in SciL'iice for July 20 
More than toit>' specie's of wild ferns and llowering 
plants atej jiroti'cled m X'c'rniont by an ae't passcfl in 
1921 ; Connecticut legislated to proteit the climbing 
fern, Ly^odium paluHitHni, so long ago as 1S67, and 
has since introduced new statute's cxtciuling the list 
of protec, te'cl jilauls ; it lias also enacted that ship- 
ments of wild plants, le.'gally sold as from private 
land, must bear dc'linile indications of tlieir source, 
while wntt^n jH'rmission fioni the landowner must 
be filed with the county oiliceis. ('aliloruia jirotects 
the Toymn berries \l} < It toii/iilis nrhulijoliii) so much in 
demand for Clnistiuris decoraiu>u, w'liile piaclically 
all the wild llowers of X oseuuitc are protected. 
Massachusett.s lias also jiassed a com jn ehensi vo law, 
and Dr. l^nedict quotes with .ipproval the text of a 


plant protection law , recently proposed in Illinois:^ 
'['he many plant loyers interested in legislation to 
protect British wild plants would probably find the 
numerous legislative experiments in this direction 
made by the elittere'iil States a v’aluable source 01 
mtonnatioii uu the subject, esjiecially it trustworthy 
inturmalioTi can also be obtained as to the degree 
of success i)l)tamed. J >r. lieiiedict states that 
cvidc'uce from both botanical and commercial .sources 
jiidicaK'S that the Vermont legislation has proved 
eliectivc. Some laws have probably bee'ii badly 
j drafted ; Dr. Benedict empliasise's the fact that the 
1 jilant must be treatcei cliltc'rently from the migratory 
I animal; it belongs to the land on which it grows 
' and, cxe.i'pt perhaps in the case of infectious disease 
or jioisonous plant, the State may not restrict the 
farmer’s opeiations iijioii the land. 

'\t the third annual mectmg of the British (dicmical 
Plant Manuhict mors’ Assoeuition, liekl m Diiidein cm 
July tS, thcehairman (Mr T- XI (1. 1' laser), in moving 
the adoption of the annual leport, dirc'Cted attc'iilion 
to the jirnicipal aims and activities f)f the Asseiciatieni. 

I fe said that a gre'at deal of work lias bec'u carried out 
b\' its committee 111 standardising various tyjies of 
< hc'uiK..il plants, and that e.oiiseiiiu'iitlv luanufactiireis 
have altered then jiaLtenis at e onsiderabli' lioiible 
and exju'iise, foi the ultimate advaut.ige of chemmal 
manufae.t iiiers. Also, the projierties cluouiium 
steel have bce'u tlioroiighiv iiiv I'stigarc'd, and it 
hopc'd that a eoiitmuance of Hi*' work will Ic'ad to a 
satisfactory solnlinn ol seniie ol tlie junblenis oon- 
nc'cted witli the use and mamjmlation of the' alloy m 
the (.onstniction of chemical plant. Hie technical 
cJiemist IS constantly nc'ediiig vessels cajiablo of with- 
standing higher teminialnre and j>Mssuie than t'ver 
bc'fore, and the .Assoc'iatioii is fullv alue to tlie irii- 
jiortancc' ot w'atchnig and following nj) the results of 
mctallutgical resc'atch into smtabh' alloys lor such 
purposes In particular, nc'c'd is felt lor further 
tc'c,hnical research on the part of itMnfMuudcrs into 
cMst-iron, with the view of olitainmg a closc'r giainc'd 
and stronger mc'tal moie cajiablc' of resisting corrosion 
by electrolytic action It is hojied that the' Associa- 
tion will be represented on the Bast- Iron T? ('search 
Associalioii and other similar resc'arch (Organisations. 
An interim report has Ix'cn presented to the Associa- 
tion cof Pmtish Chemical Manufacturers njion tho 
training of tdiemical engineers, winch is full of diffi- 
culties m regard not only to the framing of a curri- 
cuhini but also to persuading educational authorities 
to adapt their methods to new requirements. The 
tendency of present-day education is to he too in- 
tensive ; a much broader training would be of far 
more use to the majority of men. It is to be re- 
gretted that, owing to msuthcient supjiijrt being 
forthcoming, thi' Association wall not participate in 
the Chemical Sc'c.iion ot the British Empire Exhibition 
next year. 

Wi; regret to announce' the death on August 26 
of Mrs, Hi'idha Ayu'ton, well known in the scientific 
world for her researches on the physics of the electric 
arc and other. subjects. ‘ . 
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Dr. George H. pETHYSRitfSE, wntil recently head ■' 
ol the Seeds and. Plant Disease Division of the 
Department of Agriculture and Teclmical Instruc- 
tion for Ireland, has been appointed niviolo^ist to 
the Ministry of Agru-iiltuie and I’ishcncs foi Ihi;;- 
land. 

Dr. C. h. K j\lj i s lias desoribt‘d. in the Journal 
ol theP'raiikhn Institute for Auj-mst, the wav in whudi 
the Eastman Kodak ('ompany lias soui;ht to oxeuome 
the clnef dilfieulties that jirevent “ motion jilioto- 
grajihy ’’ from being available lor general jnirposes, 
reducing the cost and lacilitatmg Die <lo (doinnent, 
etc., of tlie him '1 he “ Cine Kodak ” weighs about 
8 pounds and takes loofi'et of film, w iii< h isetiiiu aleiit, 
w'itli its smaller ]m tines, to 230 li'iM oJ lilm of the 
Stand.ird si/e The projei tor is diiveii hv a motor 
so til, it it IS automalK , and has a caji.u ity tor 400 teet 
of film, winch reipiues 1(1 imimles to sliow on the 
screen A large sax mg is ellertcd in the tt>st of the 
film hv its sniallin si/e, and a lurther e(oiu>in\ is 
gamed in the luajoiilv of t.ises wheie onl\ one lilm 
of the snbjiH I is reiiuiri'd, hN' treating the e\posed 
film l>y a rexeisiiig puu ess, instead of making the 
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positive -tiy printing it on a .second film. But '! this 
is quite -a complicated process and ' requires ver>" 
special and complicated equipment ” to avoid the 
appearance of grainm<*ss on the sci een , so the Company 
uiuiertake.s this work itself. Jlv these means the 
liiteen cents ]ser second of incture as shown on the 
screen, wliuli is about the cost of ,1 standard film, is 
lednccd to two and a lialt cents jiet second ; and as 
7 or 8 scionds is a sullii'icul duiaiitai of exposure for 
a single scene' (sm h as a waterfall 01 a game), the cost 
for one subject i.s about 20 leiils, and tins compares 
lavomablx with the cost of inakiiig a negative and 
one pimt m the' oulmaiv wax 1 he film base is 
made iioni lelhilost' acet.ite, .so th.it tlie risk from 
liU' that the oidmaiv 1dm of telluloso nitiatc' .suffers 
lioni IS pr.utic.ill) done aw.iy witli 

A N'l.w' c'ditioii cd Ills woik on “ 1 he Endocrine 
t)rg<ins” IS being ]iiq>arc'd bx Sir IT Sharpey 
Sch.ilc'r loi pnbhiaticni b\' Alessis I oiigtnau.s and 
Co I’ait 1, dc'almg with llu' ilixioid, jearathyroids 
and supiaren.ds, will appc'.ir tins autumn, and 
Part 2, I'lnbiaiing the rest of tlie subject and com- 
jik'tnig tbe; w'oik, next yai. 
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Our Astronomical Column. 


'I’m 'I'o 1 XL Soi \n h c I ii'si Ol- S i I'll :Mm K 10 — '11ns 
eclijcsc IS total m scmth-wi sl ( alilorma and liu' ad- 
jacc'iit islands als,i m Mexico riic'ii' it, no otlmal 
e\-j)i'(hlion Iroin tlu' Dntish Islc's, but many of Die 
gieat ATuc'ticaii < )bs( rx alcn les aie sending jiartu^s to 
obseixi i1 I'tioiioiny for jniu.' j uK con- 

tains an outline ot tlu ir progiammc's The \ eDo's, 
\\ ashbiini, .ind (loodsi 11 Obsc'ixatcuie.s aie 01 ciijiying 
(abJma island iJu \\'a''hl)urn jiaitv^ w ill measure 
the bi ightuess ol tho c oioiia b\ I hc' jiholo-elec tne cell , 
tile' (IcKKlseil jiai tx x\ ill phologiajih thecoiona and .star- 
held e-th an 8 null lens, and Du flash i-ju'c tnim with 
a 1 ■' d ‘ 

\il \\ilsi>'i ;uid l.eander Me Coimu k tlbsei vatones 
will ocenjix two stations . at Pond J oma tlie eoion.i 
and stai-lK'ld xxill be jibotograjiheel, also the' spectra of 
coroiLi tuul elite einosphe'ri' , tlu- intei it'iemie-ter xvill be 
used toeletenmne the waxe lengtiiot t lu' gieell uiroiial 
line' and the rotation jx'tiod of Du' coiona 'I hi-ir 
other station is at Kakesuh', ue.ir the luirtheni liimt 
ol totality, xxhero the Hash .sjicttrniu will be jiIujUi- 
graplu'd with eoiicave gratings 

The Pick ( )l)sei vaiorx , ami the Stiirlents’ Obserxa 
tory oi the Unixersity ol Ealiffirma, xvdl weirk logctlic'i 
at Ensenada The jiolaiisation of Die eoioiial ligld 
will be measiiied, and many otlii'r lese'arclies made 

The Spronl Obsorxatoiy is oe-e ujiying Cne'iuame, 
Mcxko, and xmII photeigi ajih the couma both on a 
large and a small sc ale ; also the Hash sjieLtruni "1 he' 
interferometer will be used to study ibe rotation ol 
the corona 

The University of Toronto wall stndx the sjiectrnm 
and polarisation ol the e 01 011a. 

The Steward Observatory (Univeisdy ol An/oiia) 
and the Alexican Kational Observatory will also 
occupy station-* in Mexico. 

The Lick Obsei vatory will not rejieal the Einstein 
investigation, belie'vmg that the question was snlli- 
ciently setllc'd at the eclipses of iqic) and 1922. The 
Goodsel), Mi. Wilson, and Sproid Ob.serv atones will 
take star photograplis for this purpose, though the 


slai-fKld is a jeemi oiu — less suil.ible Diau those of 
! leiKi, le)^.; Sigiuji 1 ' iiiamiellt, of the' V atie ail (dbser- 
! valoiv. give", .1 hsl and diagram ot the stais m the 
j legion 111 \uili 1 here aie tlirc'e* stais (inagni- 

; tiuk's 8*8, 8-3, 8 ()j wiDi 1 ' iiisti'iii (lis]>lae eineiit c'xceed- 
mg i" , thi'v are- likely (o be hidden m the corona: 
SIX slais with elisjilacc ineiits be'twi'eii l -o" and O'f)" 
(magndmli'S 8 to eq , thiili'i ii si. us between o-b" 
.ind o-|"; hftv-eiglit stars between o and 0 ' 2 ". 
Seiine of these J.isl are' tairl\ Iniglil, one being 
I 'J I.e'emis 


I iMinxAi Moiiox j,\ 'I iiL Si’ikAL N) iii'i A Messier 
3 j - Ml \. vail Ma.iiieii eoidiHndc's another of his 
imporlaid jiape-rs on intenn.d niolioii m the spiral 
nebiil.e* to the .Ji/oe/’/n x. [diirii. lor liiiie.* The 
measuics weie maele' on [>.urs of jilalc's l.iken wath the 
(>o-iTu fi refleeloi, Die tune iiitc'rv.d he nig I2 years; 
2 ! compaiisoii slais ami joo jioints jire'sumabK' belong- 
ing to Die nebula wvn' ineasiiied One of Die latter 
shows an anmial disjikn eineiit of O'pq)", so that its 
; (onnexion with the nclml.i is chsjnoved The 
j lemanimg jiomls xxhen plotted shoxe (onsisteiit 
j motions outwards ,dong the arms n( Du' sjiiral. 'J'lio 
j me-an aiinn,d motion ol the' m'biila as a whole', rela- 
tivc'lv t<i Dll' eonqiaiison slais, is -t 0-004" ni K.A., 
-o'Cioq" m df'c I. 1 lu' motions ol Die iielnilar points, 
in aeUbtiou to then outward inov e'lm-iils, indicate 
lotatioii in ju'iieids vai vmg Iroin e, 0,000 ^eais for the 
inner poitioiis to 2|o,os)e) asmi-, Jor the' outer ones, 
dlu' mean eompoiient ot v< locilv along the nCbular 
; strc'amis f()-o.io". it incu-asc's slightly as the distance' 
1 from the ceniie im ri'ases 

j Mr van Maaneii gives in bill the reasoning wdiich 
I leads to the concliiMon that tliese* elnjilaeU’ments arc 
j real 'J'aken in conjunction witli tlie radial velocities 
I measuied, they indicate a jiarallax ol the* nebula of 
I Die' Older ol o 0003", ot a distance eif (>000 hglit-years. 

I 'Ihe fiianieleis of the .sjnrals are many light-years (in 
j .some' eases humhedsoi light years), but they arc* mtlch 
‘ .smaller objects than the Galax> . 
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Research Items. 


Ski.ijion from an Anciknt Working in 
Riiodtsia - In tho rrocncflinss of the Rhodesia 
Sfientiru' Assr)ualion, vol \xi , ('..Arnold 

pubhslu's a rapon 1 )y Sir Artliur Kntli on a skeleton 
Toun<i in an aiu unit woikiiifif iumt the (Iwaiidn Mine 
Sir Artliur Keilli ihink'i lliat Die skilelon in.iy be leu 
centiues nld The remains aic tliose of a >ounf» 
woman aboui .m mmis old, and Die ehararter of the 
fare and < rannmi sliow that slie was a net^ro of the 
type so oiPMi seen amoii;.; MalaliLde .md Zulu women. 
It is to be n marked Dial Die oiiim inaipns of Die 
ctuuns (A Die moie .interior ieeDi liave been ilnjipeil 
during life, .IS d hard mils or b<ines had been tr.ioked 
in the month Om lemark.dile featuie is the non- 
development of tlie njiper wisdom teeth : they have 
never been formed, a i ommon oeourreiux* among 
European women, bid nm ommon .imong negroes 

A Sa.xon (ioi I) K’im. fnom Vokkshiri' — Many 
years ago tlu* late ( .mon (ireenwell informed Mr. ' 1 . 
Slicppaid, ( III. dor ol the ilnll Mnsenin, that a 
massive gold img liad been toiind m :i baxon burial 
ground near Iinlfield, East N’orkshiie Inquiries 
were niiide fiom a person wlio wms beluwi'd to hrild 
it, but in v.un, mdil leeently d appeared in Die 
window of a J’leiaddly lewellei, uJieme d was [nii- 
chased for Die I lull Mii^iMini It weighs 15 grains and 
has a huge <>' ,il bevel, in Die < entro of w hich is a 
fine garnet lield by a plale of gold , Die lace of Die 
ring IS deeor.ded with orn.imenlalion made of lini' 
gold wire, 'llns seems to b(‘ the third record of a 
ring of Dns U pe, other spei imeus lieing deposited m 
the Ashmole.ui and Diitish Mnsemus the tw'o latter 
rings bearing the msi nption " Nomen JDilla hides in 
Christo " t)b)eids of .1 similar lype aie desi ribed by 
Mr. Shepp.iul m ji.imphlet No i j [ of Die useful senes 
issued by tlie Ilnll Museum. 

Thl Jixsnui Is] vN’o SrATUFs — The iiitere.st of 
arclurologists has f»eeti exided by the account by 
Mrs. Ronth'dge ol Die remarkable sfatiles of Jeaster 
Island. All II. <'<. lieasley, m the August issue of 
Man, di'scnbes an im.ige only imhcs high, wdiich 
he w'as Ine.kv enough to jack up at a shop on the 
Ckintinent. It seems to be of the technique of the 
EasLei l.sland statues. Die material being a piece of 
volcanic ash, once covered with red ochie, which 
appears to be the elligy of some worthy, 111 honour 
01 wdioin it was smeared with led, like images m 
India, the led being Die snr\i\al of a blood saenhee. 
The dotiK'd head of Die image is remarkable, as 
Mrs Ivoiilhslge humd oiiIn one example of this type 
in the comse of lier exca\ .itions. I ier inrinines show 
that, ill addition to the great statues i.iiscd on plaf- 
forms in E.ister Island, a variety ut smaller stone 
objects wen* luadi* tor personal use, and as niches 
are found m the muer walls ol Die lionses, small 
images such as Dus mav have been placed therein. 

The Kvoi.i'tion ok riir DALn’o/oic Flora. — In 
recent years considerable attention has been given i 
by botanists to the hues along winch the I'ppcr 
Devonian flora devc*l<iped, and the characters of the 
IMiddlc Devonian II01.1 ol the cherts of Rhyme in 
Aberdeenslme ji.ivo given attraction and urgency 
to researckiiito still nlder ])lant -remains. This point 
is emphasised bv Di A. (' Seward as jiresulent of 
the (jeologital Society of London, in his address 
published in the yuarteily Journal of that Society 
for July, 1^23 (vol. 7c), i'roc . n. Ixvi). Unfortunately, 
he can hold 'out but little hope of terrestrial plaut- 
remaiiis of pre-Devonian age. Vegetation still clung 
to the swampy fringes of the continents and islands. 

.. . * rt . _ T . .V y , _ - . • 


until the epoch of the Rhyme bods. It was not till 
Upper Devonian times (p. ciii) that it " had come 
into its own, and had coloiii/ed the higher and drier 
ground ” The “ change m the geological background 
had its relle.x' 111 the develo])mcnt of green foliage in 
' ])lace ol the almost lealless condition of Die older 
1 plants ” The rest of Dus sentence (" destined to live 
111 localities eitJier pJiysically or physiologically dry ") 
seems to have got somehow out of ])lace. In dealing 
with the Arclnropteris ilora, Dr. Seward asks how 
such plants were adapted to survive Dk' long months 
of arctic darkness , but he feels that we are not 
“ in a position to demand as a necessity cither a 
slulting axis or .1 wamienng crust." 'J'he critical 
! hon/on indicated by the Rhyiiie pi'at-bog has been 
discussed by IE (_) liovver ancl D. H. Scott (Nature, 
Vol ic»5, ]) ()S], Uj’o, and vol 108, ]), 153, loii) ; 
and T)r htolt has ncently contributed a paper on 
the early history ot Die land Doras (vol. no, ji (>o6, 

' wlmli should be compared with Dr. Sew.ird’s 

I address. Di Seward, however, (.inies the survey 
farthei back, .uid leviews evidence that is rarely 
brought together as a whole He icmarks (p Ixxv) 
that rivpto/oon may he the skeleton uf an animal, 
but is not a ])laut. Dr. O Jloltedahl h.is always 
vieweil this genus and its allies with suspn luii (/Itnrr. 
jouyyi Set, qlli scr., vol. .17, p. 85, and vol 201, 
p. ic)5 , see Nature, vol 103, p 330, and 107, ji. 70=)), 
and Dr. Seward has <omc* 1 ndej lend cut Iv to Ins i on- 
clusiou th.it a (.omp.'iris<»n at its nodular masses with 
those formed of ealeite in the Magnesian Limestone 
of Durham is fully jnsidied It seems that Urvpto- 
zoon, with its allies from ilinoniau to Carbomreiuns 
strata, is destined to go the way ot Eo/oon. 

CkvsiAL Cleavage anj> Ckvstvl Struciurl.-- 
Under the abov'o title, Mr. Maurice 1 . Huggins lias 
pnblishi'd 111 the American jomnal of Si icme (vol. 2of), 
p 203, io>3) a nninlier ot diagrams and desciiptions 
of crystal-stinctme, showing the prob.ilik* position of 
electrons along lines repieseiiting bonds between the 
atoms, arul he concludes that (1 ) cleavsige tends to 
occui .so as to leave two new {.rystal suif.ues that 
are elecLricaliy nentr.d ; (u ) if some bonds in Die 
crystal are vvcsikcr than others, ck'avagi* ruptures tlie 
w<Mkei bonds m prefeieiue to the stronger ones; 
(ill ) if all the bonds are c*i]nallv strong, t le.ivage will 
occur bi'tween the planes connected liy Die fewest 
Iwiuds per nmt area of the ck'avagt* plain*. Headeis 
of NAruRF. have hail then attention flireeted to the 
question ol crystal strength and < rystal weakness m 
Sir William liragg’s recent paper on crystal aiialy.sis 
(Snjqilement, June g, 1(123, ]>. v). Mi Hnggms con- 
ceives, however, that the splitting of a erystalhne 
structme occurs belwcc'n an atomic kernel and a 
group of c'lectrons, or bt'twccn two I'lectron grenqis or 
two eli'ctrons m a pair, rather than nieiely between 
two atoms or planes of atoms. A smijile illu.stration 
is seen m Die two-dimensional diagram of bismuth 
structure m l*'ig 7, 'the risk that we run — we who 
are not gifted with transcendental powers of intro- 
spection — seems to lie ni regarding the CArciilar atomic 
nuclei, and the smaller electron circles, m such dia- 
grams as known physical entilic.s, instead of as points 
at which something happens. 

An Antarctic AIetforitk. — The latest to be issued 
of the scientific reports of the Australasian Antarctic 
Expedition, iqii-iq (series A, vol, 4. pt. i), is devoted’ 
to a description of the Adelie Land meteoric stone. 
The finding, on December 5, 1912, about twenty miles , 
west of^pe bf tbis'^all black ob^resting 
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on Antarc^ ISapw a remarkable chance. How 
many tim 6 s since |t 8 fall froia, the skies it. may have 
sunk beneath the surface by absorption of summer 
heat, to bo exposed again by ablation, who can tell ? 
The description by F. I.. Stillwell, and very detailetl 
chemical analysis by P. G. W. Bayly, show that the { 
stone, vhich \v(‘ighc(l originally zl lb., is an "intei- 
mcdiatc hyporsthene-choudnte ” containing about 
(>1^ per cent of nicktiiferous iron 

Hot \^'AVl•s in ihj: Unitko St vit s — The Scieutific 
Monthly for August contains an article by I’rof. 
R. de Ward, of Harvard Cniveisity, on *’ Hot 
waves, lK)t \vinds and Lliniook winds in the liiuted 
States ” The snbieet is dealt with scientiheally, and ' 
the meteorological aspcict is rendcreil of lonsidi'rable 1 
interest by the graphic descriplicais iniioduced. Hot ! 
waves or spells of exci'ssive hot weather occur at 
irregular intcr\als, and continue for varying period.s 
of lime , Ilu‘y mo somewhat common to the summers 
of the eeuiral and eHstern I'luled Stales A hot wa\e 
has not nc-cpiired llu' oilieial dctiiution smiilat to that 
attached to a eedd wa\e. d'he heat is caas«'d by the* 
southerly and south-westerly winds that prevail m 
the front of a weak cyclonic depression as it nunes 
slowlv c-asi wauls across the; northern lici ol states, 
and the an, cotning Jrorn warmer latitudes, eaiisr*, 
high tempcniimvs, ai i.ompaiiied by high humidity 
and gcuerall> ha/y skies Gnder the high and pow er- 
fiil sun th(' Ihc'rmoiueler may use' well into the go’s 
and i‘V(‘n to loo" 1' The tuglii is likely to bring 
little u'liei exceyd in the moimlains and on the coast, 
and the immmuni tem])erntures aie often over 70" F. 
liPcxasionally two, or c-ven more, hot waves come m 
Mu cession with little mtorniption A prolonged hot 
wave IS (oiimioiilv accompanied by drought. Hot 
waives au' most ]uonoun(A‘d in July, but they are often 
severe m Anyiist and September, and inaturnig ciops 
are olteii minu'd. A detailiul description is givim ol 
Cl H'lnk winds, winch are distinctly of i\iv fohii lyp'*, 
and .ire ( ornmonlv (\xpenen(a‘d along the eastern base 
of the Kockv Mountains ; in these a use ot tenipera- 
tme from bc'low^ zero to jo" hh or .[5'’ T. in a fc'W hours 
IS sonctnues ('xperieiici'd 

Fi ri CT OF Wtm' DiuRcnoN At Ifuiisaccm — ^'I'he 
Mmistrv of Public Works, Kgypt, has recently issued 
a discussion, Phvsical IXipartment paper Ro. 10. by 
Mr. S Kricliewsky, on " Filed of wind dirccdion on 
teinocratnre and humidity at jeriisaleni ” ihe 
aulhor cpiotc's Biblical passages showing the effect of 
the difterent winds of ]’alc*stine. He also rc'fc'rs to 
jUOdcTii information by Dr Chaplin, wdio made 
^meteorological observations at Jerusalem from 18O1 
to 1K83 Statistical research is now made by the 
authoi,' using observations from 1806 to 101 1 by the 
Deutsch Palctstina Verc'in jniblished in the “ Wieiu-r 
Met. Jahrc-sberichte.’' Observations aic used tor 7, 
13, and 21 hours dailv 'ITic north wind whit'h lias 
been described as cold only causes the mean tempera- 
ture to lie lower m the winter than wlien winds are 
blowing from other directions ; in other seasons of 
the year the mean temperature of tins wand is above 
the normal ; as a rule north w mds aic rare. The south 
wind is more rare than the north wind, and it seldom 
blow^s m summer ; it is chiefly in spring that a south 
wind is wairm. The east wind is rc‘puted to be hot 
and very dry, its humidity is always below normal, it 
is rare in summer but very frequent in winter. Jhe 
cast wind is the principal factor of drought and it 
generally raises the mean temperature above normal, 
especially in spring when the desert winds turn into 
Sirocco. The west wind is damp as naturally as the 
desert wind is drv: it is the mpst . important wind ol 


'I^estine.'tmd supplies water vapour which produces 
rain or dew ; tlie west is the most fretjueht wind 
throughout the year. The west wind is the real 
factor of coolness in spring, summer, and autumn. 

Tllli .\C'C11RACV OF VlSl'At. (Mlsl RVATlON AND 
Mt.asukkmi N'l — liie ellect ot the physiological 
pioperties of the eve on the ac c mac y of lueasurcnnent 
IS eoubidered m a conqn'eheiisive jiapcT by Dr. H. 
Hariridge a]ipeming in the Plnh^i^oMinal 'Magazine 
for July ()n ])nieh optical grounds it is deduced 
that* ten white light ami a 3 mm piqiil Ihc' images of 
tw'o objevis fornu'd on tlic rc'tina must be separated 
bv 2-c) in ordei Ih.iL Ibev shall bo ic'solved by tlie 
I eve. The si/e ot the foveal cames iiripo.sc's a histo- 
I logical limit of 3-2 !>, Ill fair agreement with the first 
! estimate Tlie Inml to ihc' resolving power obtained 
by actual e\p<’riuienls is not \ei\ diJUaeiit from this 
! ligme, rc’sults varymg betweem 3-0 m and q-b m being 
I ol)tauic‘d bv using test ohiect-^ of vaiioiis types. An 
I imjuovasueiil ol roughly 13 per leiit has been ob- 
I lamed by substituting pure gtcen light lor daylight. 

I The visual acuitv *>l tlie eve lor the ])osituins and 
; movements of camtouis is lUMilv leu tunes greater 
I than it IS for tlie resolution ot flimhle ]H)uiIs, and lines. 

I J'of the nunemeut of a tontoui to be* ])erc'eiva'<l it 
I must cause a cone on oiu' side of the edge' ot tlie image 
I to ri‘cc‘i\e an apjncs lablv stronger stimulus, and that 
i <m the other an apjneciablv weakei one, than before. 

I The anuly ol the eye w ill llH'ieforc depend less on the 
I duiineler of llu* cone than on its ability to perceive 
I snuill changes in light luU-nsily Vaiious types of 
j linear mc'.asuic'inents aie LoiisulercHl m dc'ta,il. 'Ihe 
1 method of c'oim ideiices. as m the measnieineiit of an 
j objc'ct by a sr.«de and vernier, is foiuul by ewpenment 
I to giv'c \c*iy accurate results i he error m the setting 
j ol the image on the retniii is Ic^ss tliau o-yb /x, corre- 
I sponding lo 10 seconds ot arc The interpolation 
I method of measurement, as usisl m the slule-nile, is 
! much less accurate 'I he enors to winch these 
nielhods are liable aic discussed by JX. Hurtridge, 
and the means ol avouhng thc'iii is desc ribcsl. Atten- 
tion IS also directed lo the contact method of measure- 
ment, and lo measnremc'iits of dejitli and distance, 
colour and intensity. 

iMMimu’s Eaki'ii — A survey of the fullei's earth 
industry a])pears 111 the Clirniuol 'Ltddr Journal for 
July 27. 'J'he two mam ju'odiu.eis of this mineral 
are .Aruenea and Jriigland, the whole protluclion of 
the latter count rv coming fiom Somerset and Surrey. 
The article givc's a (ritual suivey id the properties, 
ap{)licalic)ns, and jneparation of the mineral for the 
market. 

'I 111!. J'.INs’lJ'.IN DjsUI At I'MFM’ Ol' Sol.AK fUNES. 

According to F.insfeni’s relativilv llieoiy, each line in 
the s])eclriini of an element on <Iu' sun should be dis- 
plae-ed towards the reel liom Us position for a ter- 
restrial source by an amount e<iuivalenl to an increase 
of Its wave U-uglli of two ])ar1s m a million. In the 
June issue of the jininud dv Idiystqnr M. F. Croze 
reviews tlie experimental cwidenee available and 
shows that though displacements of the order required 
arc observed, thew do not tollovv the prescribed law, 
but vary with the mtensily of the line, and wdth the 
point on the sun from vvhu.h the light originates. 
These deviations eaniiof be; explained by' titc influcnc^c 
of pressure at the sun nor by the Jicippler effect. The 
author is disposed to regard them as due to anomalous 
dispersion in ihe atmos])heie of the sun, as* suggevsted 
by Julius, and hopes to test this theory ciuantitatively 
by me.ans ot the observations now being made at 
. Mount Wilson. 
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The Liverpool Meeting of the British Association! 

pROf.UAMMl.S OF THE SECTIONS. 


n’^llK provisiniuil i>i()^iauuiics of ll>e \,inous 
* Srtliuus ol the DnlisJi AsstuT.iUuii, fi)r tlie- 
muotiiiR io lx licM .it J.iwipnol oTi Sr])tciiil»cr 
show tljal 1I1'- will 1 h‘ ol (k-ti(k>rl scifiitihr 

imporl.'iiK <' and intcu'st H will Ix; noliccd lliat a 
nniiiber of ilidiafpiislK d iniai ol science from aliroad an; 
altcTuiini.; 11 h' matlnifi and taking pari m discussions 

We are indelded to the Jk-cordeis of Ihc Sections 
for the suhjoimxl outline of rU tant-i-iuenls made for 
sectional pfipeis, loiui disi nssioiis, lei lines, excur- 
sions, and other means ol ntordinp prof^tess anil 
pionioUnti (ritual considiuation ol methods, results, 
and prmcipks. 

Sl'CTfON A f,M \J 111 M \'1U S AM) I’lIVsIls) 

Tfic ]>ro(eedmsts m S. ilion \ this ye.ir 541 ve ])iomise 
of bein':; eviepnoiialU mlmeslmt; and valuable, 
inamly because an muisu.illy lai};c iiumlK'r of dis- 
tinguvsUed louiv" msUois are expcited to take part. 
Several coimtius will be llms repiesenfed , I'r.nice, 
America, Denmaik, and Holland in addition to 
this, Canada will lia\ i lepresi ntation in the .sei lional 
president, I’lol J C .Mciaimau, whose address on 
“ I'he Unpnn of Speitia ” will hum an openmf; tor a 
series of pa])ers (>n coitnate subiecls, “ I he korre 
spoiideuce I’tmuple,'' hy I’lof N l>ohi, “ Keniarks 
on Quantisation,” b\ I'lol 1 ’ Tclueidest, and ‘‘ J he 
Structure of Atoms and their Maanelii Projiertu's.” 
by f’rof J* lant;e\m, whose piomisi'd visit a\jI 1 
compensate loi his nialiihlv to attend last yeai on 
account of illiu'ss. Iliese pajieis will be taken on 
Monday, S('\)lember 17 

On the Inst working; da^ . 'riiLiisclay, September 13, 
there will Ik- a dwcnsMon, jointly with the Sc'cUons 
of (dicmistry .ind l'’,u;^iiieennp, on ” Cohesion and 
Molecular horii's,” to be ojiened by vSir William 
Brap^g. d'his wall be lollowed by a paper by 
b’roi. C. G Dai win — who has ju.st returned Iroin 
Pasadena — m Vt'luiAt ive will describe the impoitaiit 
recent work of Plot. A. 11 Conipton on the scaltermg 
of X-ravs. The remaimtig principal dem on tlie pro- 
gramme will be a sectional discussion on ” The 
Spectra of the I-mliici ICJemenfs ” on '/iiesclai, 
Stsptember iiS 'I'his will be ojiened by the president, 
and contnlmlions wall be made i»v Prof. Bohr .ind 
Prof, A, I'owlcT, and , piobably, ITol Iv A Alillikan 

Among the niduidnal jcifH-is whii li will lie lead 
may lx* mentioned ( ontnhutions by Sir O T-odge on 
"Matter and ICuluilion,’’ Piof. B W AVood on 
" The TTloi't of Weak Magnetic ITelds on the I’olansa- 
tioii ol Besonaiue Kadiatioii.” and Mr. G. Stead and 
Miss B. 'rrecelyaii on ” 'Fhe IToduction of TTialoniic 
Hydrogen ” 

There will be papers on meteoiological snbjeits by 
Capt. J> Bund aiul Mr h' j. W. Whijiple. and one 
by Dr. A I' Doodsoii 011 tides m relation to meteor- 
oiogy. Papers i elating to the mathem.itical repie- 
Senialion ol expenmeiital u'snits have been accepted 
from Mr. T Smith, Piof if. Levy, and Mr. H. W. 
Moore 

Tlie aftenuxrn of Svptembei 1.J will be devoted to 
demonsti aliens, imliKlmg .Mr W M Mordey’s 
altcrnatmii; magnetism expeimumts and Mr. S. (L 
Brown's ” l'i<-nophout> ” 01 frution-operated loud- 
speaker. 

Si CHON B ((.'m.MlSlKV ) 

The programme ot Seitioii B coveis a wide range 
of subjects. The president, Piot F G. Donnan, will 
deal wdth the physical chemisti-y oi intei faces, and the, 
.siame subject wall bo LMlowed^ into detiul^ 


discussion bctw'een Sections B and 1 on membranes., 

A second joint clisi'ussion has b(‘en atranged with’ 
Sections A and G, the snbjeiT being cohesion and 
nioleculai forces. This will be opened by Sir William 
Bragg, l.>r. Koseiihain, and Dr. A A Griftith, and an 
attempt wall be made to bung together the physicists, 
the metaUiirgists, and the (‘ngmi'ers m a consideration 
of the processes of rupture of metal test-jiieces and 
similar mat tors. 

'J'h(*re will bo a group of pajjcrs 011 the tlicory 
of.tl't* atom, Prot G M. J.ewis opening with an 
account ot the cbcnucal applications of the fpiantnm 
theory, followed by Dr. Sidgwick on the Bohr 
atom and the Periodic Law, Dr Cosier treating 
the same subject from the speclroscojm, siile Dr. 
Hevesy will give an account of Ins most iixent wmrk 
on the cliciiustry' of hafnaim. An echo ol last year's 
discussion on pliotoi hemistiy wall be heaid m the 
form of a iioti* on the biochemii al effects ol polarised 
light from Piof. Italy's laboratory. Dr. F-. F. 

I .Armstrong will open a disuission on enzymes, to fie 
conlribnted to by J>r. K, Cx. JcilK, and Ihi'ie will be 
notes on certam new jiomts in the chenustiy of 
cotton and of rubber. On tlie last moimng of the 
mei'ting. Senator Gmon Conti will gne an aciomit, 
illustrated by .shde.s, of the progress now being made 
m NorUiern Italy in the u.se of volcanic steam for 
l( ( Imn al purposes. 

( )thei paj)er.>? deal with the foim.ilionof [lux'ipit.ites, 
the luncTious of active hydtogeii atoms lu organic 
comjiounds, and the nature of the alummo-silicates, ' 
JavcrpboJ lieing an important clu'inu al < entrt', there 
will be a number ot excursions oi spemal ml ('rest to 
the Section. 

Si ('I ION (' (GhOIOOV) 

'I'he Section will meet under Ihe jiresidem v ol Dr. 
Gei trade L Fllcvs, whose atklress will be entitled, 

'■ Fvolutional Pakeontology m nlatioii I0 ihe Pake- 
ozoic KocUs,” and will, by hei de'-any be tollowed by 
a discussion. Local geology will figure largeiv lu the 
prugramuie : Prol Boswelf will give an address on 
Ihe geology of Hie lavcrpool district, and Sir Aubrey 
.^Traluin wi/l open a discn.ssion on the cliangts m the 
geography of the district during PJi'ishx e;ie and 
K'lent times and their jiossibie bearing 011 liie develop- 
ment ol Chester bv llie Komans and llirir lo 1 al 
neglect of the now much siipi'nor waterway of the 
Mersey e.stuary Otlier kn al jiapers an; by Mr. C. B. 

■| la vis, on recent geological changes 011 th(‘ Northern 
Shore ol the .Mersey iCstuary . Mr. T A Jones, on the 
Middle Bunter saiulstones and Iheii jiebbles ; and 
Miss M. Workman, on the Pi'rraian rocks of Skillaw 
Clough. 

A discussion on metamorpliism will be ojiened by 
Dr. J. S. Fiett. 

Other papers include Prof. Kendall on isostasy and 
the Pleistocene levels of Britain ; Prof. Boswell on 
tlie geology of the Faist Denbigh Moors; Prof. 
Ilickhiig oil the tectonics of tlie Lancashire coalfield ; 
Dr. K. L. Sherlock on British lock salt dcjiosits ; ^ 
Mr. G, Slater on ice phenomena in Sjiitsbcrgen ; Mr. 

K W, Earle on the geology of the Windward and 
l.eewaul Islands, and Mr, C. P. Chatwin on a new 
gastcropod fauna from the Chalk. 

Numerous excursions to jilaces of geological iu-^y 
tercst wall take place during tlie meeting, including* ' 
an examination of the Upper Ordovician and Lowet^, 
Silurian rocks of the Vyrnwy district and- a whole') 
day excursion to other parts of 



NATURE' 


337 


Seftember I, 1923];^ 


Section D (Zoolog-y)/ 


Prof. J. H. Ashvvortli, ]>reSK]cnt of tins Section, 
will lake as llio subject of his address “ ilodern 
Zoology : its J^oundanes and Some **f its luMrings 
on Human Welfare.” 

Ill drawing uj) llie piogr.unine of tin- Section, I nei- 
pool Work in /oology, oi'e.uiogiajihy, and tiopual 
niedieiue has been borne in mind The whole ut 
Friday, for (svainple, will be de\ ottsl to niaiine /oolog} , 
conipiising coninbutious from Dr jobs Sclnnidt, ot 
Cojienhagen, who will gi\e a jiojuilar leiture on the 
seientdii nork of llu' Danish exploration .sfeanun, 
the illustrated bv ( mematograph , fiom Dr 

IMortensi'ii and Mi. Krainp, both ol Copenhagen, i 
from Prof johnstoue, on liliythinu Chatigi' in Mie ] 
Plankton . fioin Piof Dakin, who will discuss the ' 
tlieoiy ol Putter regarding animal nutrition , and ! 
fiom Mi. Slorrow, Di Mane Lelxmi, Mr. llaid\', ^Ir. t 
Cai 1 ntheis, Ml Clark and Mi Chadwick l 

On Tuesday monnng there will be a series oJ jiapers [ 
bearing on the jirobl-nn of the dt'tenmnation of sex, 
the eontnbntois being Dr. Crew, Piof Dakin and 
Mr. Hmheld, Mr Huxley ami Plot Carv-Sauuders, 
Dr Heslop Hariison, Ml J P Ikiker, and \tr tkirkes 
During oiK' ol the sessions, Piof Hioksoii will (tpen a 
disi.nssion on the s^steinatie jHisitioil of the \ejn.i- 
toda, and Plots MaePaidi’ and (KMulrith, and Dr. 
Dayhs, i\i)| fakepaif in the dist nssioii Mr Huxley 
will gi\e a s(;mi-j>opuIai lettmo on the jihysiology 
of di \ ( lo})inent in tlie bog, Piof Ashworfh will 
make a eoidribution on the )ile-e\tle of Khino- 
sjKniduini , Prol. ( ole will expkim some new jxunts 
w hu.h Ju' lias ))ionghl to light in regaid to the amittnuy 
of Mvxme 

Otiu-r ' ontributors tlie setlional proieedings wall j 
be Mr ) T ( nnniiiLdiam on the 01 igm ol adapla' 
lions, Piol PonJton on a new i ,ise ol mmneiy. Dr 
H' lo]) H.iinson oij polvhedr.il disease m the 
vajionret moths, Miss Doiolhv Jaikson on the 
lh»jto.,,y ol a Jiiaet^nifl ])aiasite oi the jiea-weeA’il ; 
Mr ikcKoik on paitlieiiogeaesis in saw-flies , Mr 
Speyei on eonijilex Apliid lite-lnsitiries , Mr Hew(‘r 
on colour I'h.inges m the loinmon iiog , Di 
Da\]is oil the lio.st - range ol jeirasitie nem.itodes , 
Plot Dl.nkloik on two tro\)ieal dwvise - 1 .irrymg 
flie.s , J’lof .Mt lnfosh on some points relating to 
]ioI\ cliaeti s , Mr (haham ( annon on the jiosl- 
naupli.ir dexelopinenl ol .in I’.sthend inistat ean . 
Di Dicwe on sexual (ongiess mearthwoims, Miss 
P.ree/e on inva aoii of the tissues ()f the higher plants 
by ]n-o 1 o/oan jMiasiles 

A whole-day trij) on the laincashiie and Western 
Sea I'lslieiies ( onimittee’s steamer, the James I'leUher, 
should bo of mferesl to marine Inologisls, and a liall- 
May in Delaim're Forest slionld jmive attraclne to 
entomologists 

Sia rio.M F ((frooK.wiiY). 

Tlie firogiamme of Secfion 1. wall open on 
September 13 with the address ol the president, 
Dr. Vaughan ( onnsli, who wdl sju'ak on the 
geographical position of the IfriLish liinpiie 'I'he 
remainder of the inormug will be occujned by papeis 
explaining tlu' local geography of the laveipool 
district. I’api'is of tins nature have Vieeii a feature 
of SetTion K Im some yisirs, and liave been appreciated 
by visitors from a distance, in Mew of the location 
of this year’s meeting, endeavours have been math' to 
secure contributions dealing wdth Imjieiial geogiaphy, 
a question aliectiiig the world-wide interests of Li\'er- 
pool. Mr. 0. H. T. Kisljibetb will speak on Australian 
jraUw$iy^4ii!«l(3lpm^ fcS.'Hosgood wiU discuss 


post-War emigration from the British Isles, and Mr. 
W 11. H. Arden-Wood will contribute a paper on the 
alluvial lands in India in relation to man and his 
activities Other papers mchule the historical geo- 
giaphy of Belgium, l)v Pioi T. W. Lyde, the Alps of 
Chinese Tibet, lu which Piol j. \\ tivegory wall deal 
with the imjioilant le-vult^ ol Ins icci'iit journey, and 
the high pl.itean ol Jh.i/il b\ .Mr. 1 \’ U Walls. Rev. 
W Weston will giv<* .1 1. in tern kx line on the influence 
of geograjflm al enMioument on the < hai acterislics of 
the Jajianesi*, and i'lot. J L Mvres will lecture on 
the Marmuia region 'I wo loini disv ussions have 
been .niangecl with Sciluni 11 , on the jilace of man 
and his eiii iionineiil in tlie stiidi' of tlie socud scioiicos, 
which wall be opiMicd by I*iol J L Myu'-> ; and with 
Section T, on geograjihy as a b.isis ft>r a general 
silence (onrse, wlmh wdl be ojieued bv Sir Richard 
fiiegory Scveial ex* ursuins oi geogi.ijilncal interest 
ha\(‘ lu'cn arranged, .ind theie will be .in exhibition 
ol in.ips oJ the ilmtrut piejiared bv members of the 
laierjiool Region. d Snr\e\ .X^soi i.tlion 

Si I 110\ ti (Km.IM 1 KlMi). 

’! he subject ol the jnesidenti.d .\ddiess in this 
Section IS ■■ 1 i.insport .uid its Indebtedness to 
Si lence ” ; new dejiartme is being made bv devot- 
ing the lem.imiiei of the inoimng flMid.u, September 
ij) to p.ipers on v.irious bi.im lies oi the s.'ine subject 
bv experts 111 these sexeial biam lies, Mr. Berrinian, 
of the Jfannler ( o., will iIimI with ro.ul t r.iu sport ; 
,Mr Wall, of Liveijiool, with sea tiansport ; Mr. 
O'Brien, of tlie I. M .uid S. Kl\' , witli lail transport ; 
and (len Sir SeJIou Dram ki'r with air transjiort 

On the morning ot Ihursilat, September 13, 
Seetion Cr joins with Sistiuiis A aiul If in a discussion 
oil ” ( ohesum and Moleenlai hones ” In the after- 
noon a joint (hsi.ussion is being held with Hie Fsy- 
rhologv SeOioii on (he subjei I of ” X'lHational I'csts 
j 111 tlie hhigmeeiing Jrailes, ” (o be ojieiK'd by a paper 
l)y Mesv,r.s fderning and Droi kleluiisl, of the ^lctro- 
l)ohtan-\ ickeis Jrieeliji' (o 

I Mond.n, Septeinbei 17, n being devoted mainly 
to pajiers on niech.iiiual and genei.d engineering, 
j while most ot the jxijieis on eleOiu.d engineeringv 
j will be read on W ediiesda \ , Sejiteinbei ng Tuesday 
morning begins with a joint discussion with the 
Jnliiealion Seilioii, on "'llie 'J'eaiJiiiig of Dynamics, ” 
OJM-Iierl b\ Sii J B Heiidelsoil , t he ri'm.'i iilcler of the 
morning is to be ihwoted lo the lejiort ot the coni- 
mitlee on lomjilex stresses, wliii h nn hull's a number 
of important pajx'is by v.itions members of the 
conmnllee 

AniiHig the jiajicrs to ])(' read on Monday and 
Weilnesdav are the following I'Jie loiiservation and 
ciiiifrol of um iiation.il watei resouiees, by Mr. J. 
Dairy, the useiit develojmients 111 exi'avating 
m.'ichinory, bv Mr Ikunes, of the Rnsloii Hornsby 
Co , .smoke abatemi 111, by Mr Reisliavv ; the 
electru projnilsion of sliijis, by Mi. Clougli, of the 
Ihitisli I hoinson-Hiinsloii (o ; and high-pOW^er 
j meiciirv tei tifii rs, l»v Ml Mornsoii, All 1 hose papers 
j deal eiilier with subjects of gie.if imjiortanee at the 
I moment 01 with those on wlnili gie.it advances have 
rei ently been iiiadi 

('apt. Sle<-, ol the Marioni liiternalional Marine 
taminiunii .ilion ( o , will deseribe the letuwil devclop- 
menbs m the ajiplii at 1011 ot wireless telegraphy to 
slnjiping , and Mr. Scott-Taggarl will read a paper 
on receiving apji.'iiatus for broadcast reception. 
ITof. \V. M. Ihornlori will lead .1 paper on the 
mechanism of gas ignition, and wall describe a new 
method of lighting coal mme.s winch greatly reduces 
thexianger of explosion. 
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1 )r. 'J'. l‘\ Wall will describe a new type of induction 
motor uliKh, alltiousli of the s<imrrel-cage type, has 
many of the advantages of a ^hp-ring motor J^rof 
Marcbrmt will H'ad tvso ]).\pcrs, one nn a inethftd of 
improving tlic w a\ ('-‘'lia pe ol au allernaloi , and the 
otlicr on the 1upl< tnoiicm\ niiients wlinb oernr 
in tlie caitli-ntmn of 1 lir('(‘'pl\,isf <,i1»1l‘s V paprr 
t)n \\at( I nuliiiiLs i*-, being read bv I >r H Maw son, 
and aiK^tiiei on ilu -aiengtb <jf baked i onnectni” io(K 
l)y Mr. W. j Keai ton 

Si ( I ION 11 f \ N I M UOl’OlaX.V ) 

Mr l’ei(\ b Xeulxnrvs ptesidi-ntial address to 
the Section will be on ' I'gvjit as a loeld ol Anlhro- 
])ologi('al besiviuli," and will deal with the origins 
of Kgvptian c i\ ilisat ion, showing tliat its elements 
aie not all iiat i\ e io t hi soil Mi Ni w beirv w ill also 
deal ivirr tilui c\ith asjxits of I‘g\p1iaii (ultiite m 
0])ening a ilisi nssion on | hn i n lirni ol 1 loniestu ated 
Tdants and Xnnnals ’ A sc-c ond oi gaiii-'C'd dis< us',iun 
111 a ]())nt session wiih the < icogiaplm al Section will 
(leal with “ 1 he I'laie ol M.oi aiid his I'mvnonimmt 
in Sociology <d SI iidii'^.” to be opened bs I’lol ) J, 
Mvies Sir \rlhnr 1 \<ins will cmibodv, in a con- 
sideration ol ' ( K'le as a Stepping-stone of Iwoly 
Cnlturi'," sonv' i\ti(im‘l\ important discoxeiies 
recentlv made b\ hnn in that island Meditc'rranean 
archa'olog\ will also bi‘ leposented bv two eoin- 
mnniealions Iron) Mi stanle\ ( ,is-,ou on “ I he Neath 
u^igeaii (‘oa-'l m Ilu I’.iou/i' \gi ” and ‘ 1 ’reliistoi ic' 
Siti's in till 1 >.iidaii'-l|e-, and iJosponis " 

In Bnlish al<liao|og\ stwei.d pajXTs will iUmI wiUi 
Welsh pieliisloiN, Ilu Indiiig a gcMii ral -^nri i-\ b\ 
JVof Jl j lleiin, and an ai i oiint ot 'I'lie Mill- 
forts in Noith Wales and tlu'ir ilislorual Ikick- 
gronnd,” bv Mi \< h. Moitmui W heelei I’roj I- 
Ekwall, of l.nnd 1 m\ etsit\ , w ill disc nss '' d lu' h'.arlv 
llistoiv ol Laiuashiie m the Light of its IM. Re- 
names.” 

In ethnogiajilu , Mr.s Sc'orc'sln LontUslgc*, m 
” Mangaiiw.in I'olk lotc'.” will gi\e an accamiit ol 
some results ot lu'r recent csspeditioii to the Vustial 
Islands and M.ingarcw.i, Mi h' '1 orda\ wall dc*sc nbe 
the methods ol iiatni' traiUisni ('entral Altic a, and 
wall give' iin acionnl ot Mniig, man lolk-mnsu. with 
instrumental and \oial illuslr.dions Mr d onlay 
has also .irranged loi <i band ol fliiiRMiian g\])s\ 
musieians to jieiloim at .in e\einng soiuV ddus will 
give added mleicst to l)i |ohn S.iiiipson's p.ipc-i on 
” dd](' Origin .ind Ibiih Migiations of the (ivpsu's” 
The Near Last will also bc' repiesi'utc>cl b\ Laron I'’ 
Nopsca's aicount of ” 1 lonsc-hnilding ,md Mouse 
Implements in Noithei n \lbama ” \inong a inmiher 
of otlier inleic'sting c ominnnic.ations, space will ]»ei' 
mil mention onl\ of an .mount c)t the culture of the' 
stoncoisiiig peoples ol tenlr.d t'elcdies l»y Ml \ ('. 
Kruyt, who h.is ici enllv rc liiined troin an e.vpecldion 
(.)f scientitie nncstig.itiou in that island. 

Si ( I ii IN 1 (I’m sio! o(,\ ) 

ddie scope* of Section 1, loiiipiising, as it does, 
physiologN , liistiliigN, e\])ei mu-nt.d patliologx , ex- 
perimenlal biolog\ , and a good dc'al ot bioc. henustrv, 
isj V('i\ wide, as ilie list id papi'is .shows ddic 
prc^sidenli.b addiess b^ Idol ('■ M, h' Niitl.ill, on 

Symbiosis in \nnnals and Liants,” is a good ex- 
ample of this bvci.ul outlook One cd the most 
attractive' U(*nis on Ihc' inograinme is a lecture on 
” Insulin and its \ aim* ill MediL me,” In Lroi J J K. 
Macleod, who has been t losc'h assoc.ialed with this 
loniarkable ilnscovciy of the treatment of iliabete.s, 
made in his laboratory in Toronto bv Prof. Banting 


and br. Best. On the medical, side'- there aip also, 
papers by Dr. S. JMonckton Copeman, of the Ministry 
of Health, on ” T>iel and Cancer ” ; by Prof J. M. 
Jjeattio, on ” The Artion of Lmelv Divided Particles 
of Slate, etc , on d'oxins ” , by F’rof M K. Roaf and 
Mr. lb W Ldridge-tireen, on coloui vision, and by 
l>r. M C (iiabliain, on ” Mcnt.'il Canes at Porto 
Santo ” 

dhe moH' academic asyiee.ts ot physiolugv are re- 
presented In [lapers bv Liof. 11. Zw'.iardemakc'r of 
LlrecJit, on ” Ihoiadioac livity and Humoral Lnviroii- 
i ment ” ; Ihof K Magnus, of ITiecht, on "The 
[ \(tion c)f Carbon Mioxide and .\drcnaline on the 
j Lronchi and Pi.Inionat V Vessc Is ” , Prof 11 K Koat, 

! on ” The Analvtical Mechanism of the ('ochlea ” , 

! Prof ) S Macdonald, and c ollaboratots, on the 
I jdivsioiogv <md enc'igeties of walking, Prof J. S. 
j .M.icdon.dd ,ind ) )r h \. 1 )ullu*ld. on the phvsinlogie.d 
Cost idiAcling. Ml W' Wallet on the “ He'd Llood 
( oTpiist Ic's ” . and Piof t' Lo\att IWans, on the 
” ( oiitiac tion of I'lam \lusc h' ” 

ddu* mou* phvsii al and c hemic al side* wull take the 
form of ,1 discussion, with the ( hemistry Section, o^ 
” 'riie Phvsn o-t lu'iiucal Propertu'S of Metnbr.im's in' 
fhi'ir Relation to I’lu siologu .if bcu'iRe,” and yiapeis 
b\ fh S (' Liooks (representing the Vinencan 
Assoi i.ilion) on ” I lie h'let trob fie OpJidnc l.uu'e cd 
Mu ro Organisms ” ; Mr le L L. '‘'Piidt-.iux, on 
I ” Membrane I’olenti.ds ” , Mr dw ( Angus, on ' V 
I Kec'otdnig Katathe'inoineter ” , Piol W Ranisih-u, 

, on ‘ ( 'oaiMil.it ion ol Mlnunin al I rce SnilrU’es”, 

1 I’tol W Kamsden and Mr J Pu'ooks, on “ Imc tors 
j dc*tt rminmg w Inc h (d Iwo lacinids ioini Hu* Mioplets 
I of .m I'nnilsioii”, Pod W K.iinsdc'ii, on " \clsorji- 
I lion I'llnis” , Mr K’ ( Ooyic and i ’rol W R.nnsdeii, 

1 on ehniial (luinual tc'sts, and Pnd Jl I' K’oaf, on 
” I he Oxygc'ii ( oiileiit cd f\lc 1 h.enio.globin ” Some 
j (d these' will b(' ol the nature oi dc*inousliations, ,nid 
! liistologN will be ic ])iesenlc‘d |)\ .1 c \ lologu .d dc'inoil- 
I sli.ilion liy Ihid ( hailcs le W.dkei aiul Miss I*' M 
'I 0/1*1 

Sir 1 lov I (Pss'c iioi oc.'i ). 

i'lie ps\i liologic'.d tnpus to be disc nss(*d this year 
' in Section J are, m the* mam, snnikir to those pre- 
sc'iited last year at Mull X laigi* niim1u*i cd the 
yiayieis li.ivc' .i delimb: and practical beanng on 
ediu.ition and mdustiv Syu'c lal str(*ss is pkic c*d m 
sever.il p.iyieis on the mipoit.nue c.d indieidii.d diller- 
eiues 1 his is expheitly so m the yiresidi'iilial addrc'ss 
bv Mr C l-hirl entdlc'd “'Ilu* Mc'iit.il Milleiences 
iH'lwc'en IndiMclnals- wiihspec i.il ief('r(*n('(' to Apydied 
I PsM'hologv in Ldueatioii .ind Industiw 
} 'ilu eonnexion belwc'cn psvc hologi and other 
j seu'iucs IS again clearlv shown bv the titles of the 
! yoiiit disc us.sions W'lth Sec'tion F (I’u.ononues), ” The 
' Inter-eounexions between F.ccmomu's and Psychology 
1 in liuinsirv ” v\ill lu* discussed ; and an endeavour 
j made io stiidv tlu* ps\elu)logieal factors entering 
into the ecoiiomie field Wbtli Section M (luigmeer- 
; ingl, “Voiational Tests for Kngini'ering 'i'rades ” 
i will be described With Sixlion L (Kducation), 

I ” 'i'he Meliiu|iient Child ” will bi* studied — the yiapers 
I dealing largelv witli a classification (d tlu* com- 
i moner delnu|uencies according to their psychological 
I nature. 

A glance at the yirogramme shows that there are 
tw'o topics oi gieat interest both to education and to 
iiuhistrv winch reteive special tieatment, namely, 
(i) vocational guidance and voc.atumal tests; ( 2 ) 
mental (dlicienev and fatigue. Important in this 
connexion will be the results presented by research 
workers of the National' Institute of li^du-strial 
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, of Fatigue,” by the dirktor of the Institute, T>r. C. S 
Myers. , . , 

In addition to the sessional programme, a senes of 
afternoon lectures and locturettes have' been arranged , 
and a Citizens’ Lecture entitled ” Skill in Work and 
Play ” will be given by Prof. 'r. II. I’eai. 

Sec noN K (Boi a .v v) . 

This Seition will meet nndei the piesidencv of 
IMr. A Ci. Tansley, whose address wall deal with 
” The Present Position of Hotauv ” Most biMiuhes 
of botanv are wvll represented in the programme, 
and, as m leient years, pnpins of a lognate nature 
wall b(‘ grouped together so tai as possible 1 he ntilv 
joint disinssion arranged tins \ear is one 
Diseases ol Plants,” m whuh Sections K and M wil 
meet 'I his disc ussuni will he opened In Dr Paul 

]\liirphy, who will be lollowed b\ Ptol H M <Jiami('r, 

the (Miiinent Dutdi iinc'stigator of these cuiioiis 
mnlaclms (hre niommg session will be chwoted to 
moi phologieal inohkins, iiu hiding papfus by 1 )t 
D H Seott and Piol Lang on the oiganis.ition ol 
\asciilai ]>lanls t ousidered in the light of lossil 
histoiv Ptol Seward wdl speak on the ('id. neons 
dlor.is of (bc'enland Plant phssiologv will again 
|be stronglv lepiesentc'd, among others. 1)\ I'r !• h 
' Jlkukm.in’ on "OMdation and Lespnatioii. In 
Piof Dixon on the “ Icxti.niiou ot Saf) b> iiuaiis ol 
Comi.M'sscd An.” and In Prol \ 11 lilacUman and 

Ins .ulleagiies on ” '1 lie- Idled of I'dcdne ( urieiils 
on IM.nil (.lowth ” \ discussion will lake plate cm 

” 'I'lie Idtc'c t C)t boil Suiiiness on Plants,” in which 
most ol the dmf Lrilisli ecologists will take* ixnt 
ThcTC' will be <i (oiisidcr.d'Ie iiumbcn ot papc-is on 
c'A’tologv and m\(ologv. .also ( oinmnnu alums on 
tl'or.d nioiplidogv by \liss baiiiiders .uid I’lol J. 
Aid e.m Ihonpw)!! In addition, .i laige mimher ot 
pai rs ot .1 iiiisicllani'ons nature will bc‘ pre-sented 
Tht itopnl.u lex nil c- c\ill he given this \e.ir hv 

\\ L‘ I: ills on the appiopnali' siihjc'd oi ‘ ( olton 

Seveial inUic sling exclusions have heen aiianged, 
inrlndnrt visils to the Wc'sl Lanc.ashire sand dunes 
and to I nglc'hoi c )Ugh As in the last lew s cvirs, 
oppiu'tunitv will again hi' alloided tor tile display of 
bolcaimad specimens of speci.d mti'ic'st m one- c-)t the' 
looms of th(‘ Sedioli 

Sic noN L (Ei'uc MioNM, Scii \( i-L 

Tlie J'resideiit cU Ihc' I'.diu.ilioii Setlicm lor the 
meeting at Lnerjiool is I )i 1 P. Kimii, principal ol 
the l.ondoii Da\ 'I lannng ('cdlcge, who is t.iking .is llm 
.siibjC’C'l oi Insaddiess ” 'I lie I'klucalicm oi llie I’c'o])le . 
lollowmg the < x-iinjiles of his two piedcvt'ssors, Di 
Nunn wishes the addiess to he lollowed by a dis- 
cussion, and this will be o])ened bv Piol (’ain]iagiiat 
1'he lust jj.iper on d Inirsd.iy, Septembc'r i will be 
read by Ptof O Jes]ierscTi, ol t igienhagen, .i scdiolat 
of wide rc']mtatiou, upon ” Crannnai and Logic ," and 
a huge audienie is c-.xpetted lo he.ir him Ihe 
morning ol Monday, Sc'ptciiibei \y, wdl be devc.ted to 
' a loint meeting ot psydiokcgists and cdiic atumists 
to discuss the subictt of “The 1 )elin(ineut ( hild 
The cii.iu at tins mc'etuig will be takc'ir In Mt. ( 
Burt, ]>s)chologist to the' la melon County Council and 
' president ot the P.svchologv Section, wlio has made 
a special stndv of the iiroblem . he will be Jollowc'cl 
by Dr. Ciordoii, ol Bath. Di Potts, and Miss t rossland 
TIuh discussion, wluch aiises out ot th.it ujxm jisyclu)- 
analysis last year at Hull, is expected to be one ol 
the most popular of tlie meeting. On the afternoon 


a Rcneral Sc.ci.co course. Tlie report of a coinniittee 
apiiomtcd last year' upon this subject tvill be pre 

““In Tuesday, Sejitcmber i8. Bishop Welldou. Dean 
of l.urham, Lll r.iise the .pM'sHo,. ni a wr ^ 
lam I.II the ..ihieot edm,.lion iu s™"* 

lias corre..pon<led vMlh Ule ineie.ise ol eNp..ndlture 
ii]icm It. and it is piobable That a \eiy animated 
discussion will lolkiw the jMper. Invc 

During the ixist two ncmis, scM'r.d ^ 

tried the expennieiH ci having senn-popiilai 
m the altc'i-iioons. 'Vhe J'duentum beitum 
mg this example al 1 iveipocl w ilh 1>''D' 

”'lhe I'kliicMticm cl ( hildieii m Music, bv Di. t . b. 

C.rimdN. who will be assisted bv .i tuU f 1^'} 

tadirsti.,. kinclls .iii.mgedbv Mc'ssrs 

Die.ipei, cl I iveipccl I'heie will .dsc be .i p.ipci by 

Ahss M.irgaic't bmeit upon ' ‘V' ^ 

dlustr.ilc'd In .1 dc'numsliatiim I'-n li <'l these 

will bc' K.id at c’tlcck, the tcnnei cu the lluusda>, 

the lilU-i cm the 'luc-sd.iy altc iiicim 

Ollier tejms IC be eonsuleied <cre educ.ition ant 
l.iisinc'as hlcy tlie ckk r c h.ldic n m clemeul.nN sehoOcS 
htei.in apinc'ciaticm m c'lemc'ut.n> schools and Uic 
tcMvIniig cl (lyiialiias 

Si c I ic)x M (Ac. Kit vi i c ki ) 

'Hie meetings cl Scdicn M will be 
iiiesidenc'vol r>i ( (i<>^'ihei, piincip.dcitlhelL^ 

AdamsAgiunltur.iU cllege, wlicse.iddusscii bcicmc 

.111(1 the Agiunllmal <'ims will bc' gueii 
niciiiiiig cl 1 Iniis'l.n , Septc'inbc’l 13 n + 

IrciM Dr Stc-iihcjiise Williams unci Ins to wcikcis at 
ihe X.dicn.il D.nrv ld,.se.iiili 1 list it uic .d ] 

pretede ihe presideiil's addiess \llei the .iildr.s. 
Ml ll.iv will read .1 papei <>11 .igiKultuial ec'onoimcs 
and the' develcpmeni cl .igiHultiii.il inn 

On hii.l.n, Se]Uc*mber 1 p the work of b ^ticm 
will begin with two pa]>eis on lui-l > piobleins b> 
Dr l-'rve. and Mi N ( unlille, and thc'se will be 
lollowed b\ a loml diseussicii with Section r in-oo 
mmiHs). m which ihe sublet! wdl be ‘"I he h-contmuc 
Outlcck tm Biitisli \giuulture I l»e 
this discussion will me hide' Mi I'crrestei aim Mr. A. 

^\)u'' Saturday it i'^ proposed to Msit the 
l-adoiy .li Haslmgtcm. and ty]>ita] dicesc-makmg 
farms of that atea liter m the d.iy 

The tollcnviiig Monday morinng will devoted to 
paiicrs ck.ilmg with problems ot mteiest iioni the 
sick .jl I'kysical scieiu e 1 h<' Iced sedion.d b< ‘-i^ary' 
Mr. !-: Kideciit, will spe.dt 011 the sods oi Winal, ancl 
Jhol Sven Oden, oi Stockholm, on his .i].p.iratiis tor 
the nu t h.nnc .il an.dv sis cd soils 1 Utfc'rent ^ ® 

the .soil w.itei and ol the soilsoluimn ^^'ihx'/iL'.dtwith 
bv Mr L V Lishei, ot the rmvt'rsdy of Lec-ds, ana 
by Pro! llo.iglaiul .nul I’rol Biird.ol the I luveisity 
ot t..htorin.i In Hie atteiiiooii an .-xcursion will be 
m.ide to l.iiins ol the Wni.d pemnsid.i ,,,..,,,*..,1 

'Ihe com hiding d.iy ot Hu meeting will ^ 
to .1 disc ussion with Sc cticm K (Lot.niy ) on tlic yiius 
dise.ises of plants. .It which the iiriiieijMl speakers 
will be Di Murphy. 1 >1'. (hianjer ami Dr 
follovved bv a ji.ipei by Mr (. 1> Mihh ot Messrs, 

(.artons, cm tlu* foinmertial vahu' ol mdigcnoiis 
.sliams ol pasture glasses Mi. Atkins and A . 
I'cnton will discuss tlic' relation of soil ac.idity to 
tlie natural distribution c)l certain p.isturc plans. 
The woik ot the Section will conclude with a visn 
to Messrs (.irtons’ -c'ed (.stablishment at w.ir- 
rmgtoTi. vvliuJi sliould form a Idtmg ^onchrsion t.o 

. • . . 1 .... 4 . rvnor.i iri (T f’ll P'Ve.eDtlOridl 


!u.. V a. Koca« fcdr'ii.Siintercst.rw. . e " 
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The Hydrogen Molecule. 

B\" Prof. li. Stanley Allkn. 


\ /T ODE’J.S l<.)r llic r(“i)ri‘sn\l.\l loii and clurulalion of 
jihv^ic.il i)lu-n(inn.'n,i Inu f ii'aycd an i]0|iotLcUi1 
larl 111 thi a<l\ aiin'iiu nl ol s< icin i- Malln.Mii.ilicians, 
dio omj)l()v Mjr nu'tliod known as " the ij'noraUon 
f c’o oKlinalcs,'’ lna^ Ix' salishni with eiliicr a kiiKilio 
r a siatK nnjdd tor an atom or a niolcculf', but Iht; 
ihvbii.ist and c’s])c( i.dly tlio i luniU'^t wall, as a ruli*, 
n*(di'r a biatic. model Sii | | 'i iiomson Mias done 

iiuch lo l)rid|.;{' the bet waxai' i Ucinislry and 

ihysics by making a seijoiis attempt to .show hove, 
n the (‘lertromc tlieor\' of mattm, atoms may be 
Ltiktul toilet her to form the stable sv'^ieni which 
onstitutes a molecule lo avoid the dilliciilties 
nherent m ihi^ \'iew' that the electrons are m orbital 
notion, he is led to postulate .i moie comphcatetl 
aw ot (oice than that ol the iiuerse scpiale of the 
listance. i-or esample, he ( onsid(*rs the result ol 
issuminf^ a repulsion vauiuf^ iiweiselv as the cube 
if the distaiu-e superposed on the ordinarv electro- 
tatic attraition between a positive (diarj^e and an 
tlectron. Such a law of loice may be adjusted to 


unit, tliat is, the one hundred millionth part of a 
centimetre, llie distance between the centres of the 
spheres IS 0-531 A.U., with an error ot perhaps one or 
two units 111 the third si^mifieant hymre. iS’o physical 
meaning is to be attaclu'd lo tlic size of the spheres 
themselves. 

In a paper published by the Physical Society of 
T.ondoiM the writer- lias pointed out that a force 
ot exactly' the lype r<*(] lined in Langmuir’s theory 
IS provided by the iiuantmn mechanism described 
by Piol. Iv. T. Whittaker.-* Ihiis a static atom may 
be obtained b\ transfcTimg the motion of the electron 
m Jtohr’.s atom to tlie rotation of a “ magnetic wheel ” 
in tlie (luantum iiiechaiusm. The cpiestion then 
suggested itsell wlictlu-r it might not i»c ])ossib]e to 
obtain .1 static moflel of the livdrogim molecule by 
(Midowmg the nucleus or tin- election with a magnetic 
wlieil. Mtet considering various ]}OssiMe cases of 
this kind which gave models not dillenng gn'ally 11' 
scah' from wliat might be e.\])i‘cled on (‘xperimeutil 
grounds, it a])]K'ared that the .sunplei?.t and probably^ 


> aM — ^ ^ -tf -4^ 0 
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- Miiikls icpi 


I 
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— O ^ - - -ir H 


(/■) II\ilp.-’i II iKivli I nk (, ) H \ ilin,.i n mull, i 

(l.nlll) C'.t lllL lllliill I) 

M'liUiiu till IimIihhi I) .lU'iii .mil uidIci nil IHilI, k.il'- iipri 

lit .ili'iM tilt Ml tiKK “ I V I' t iijiHii 


(.■1 liyiii"'.'' 11 Ill'll 
111 whiC h.ilk lilt 


meet the reipiiiemenls of the c[nantiim theory’- Dr. 
Irving l.angniiur* h.is shown th.d a inotlcl ol a st.itic 
hyalrogen atom nuiv be obrnmed possessing m.inv «if 
tlie pro[»erln*s of the J^oln atom vcilh its circling 
electrons, il it be assuiiu’d that, in addition to the 
[foulomb forte betwt'eii ch.irged jiarticles, there c-xists 
11 “ quantum force " given by 

F kC'df 

mr^\2Tr ! 

acting lictu'ceii an I'lectron (mass nu charge c) and 
X nucleus. In this formula )i is an lulegor, and A is 
Planck’s coustanl . Wtieii the c leclrostaUc attraction, 
between elec tron and nm leus is b.danccd by the 
repulsion due to the " ipiantnm force," the stationary 
elcidrou is in stalile cHpiilibnum .it a distance’ from 
the nucleus r ii„. w-lu'n“ 


«» 


1 

mc^ \2Tr/ 


which IS tjhe radius of a c neiilar orbit in Bohr’s theory* 
af the hydrogen atom Wlieii a - r, we obtain the 
normal hydrogen atom represented m Jog 1 (ii), in 
which the bl.ack ball stands for tlie positive nucleus, 
3r proton," the white b.dl tor the lu'gaiiv'e electron. 
The scale above the model rejire.senls one Angstrom 

‘ Phi. ytifi., vsM. 41, p. 510 , I' SI. 

* Phys. Km , vol. iS, p. 104, Kttt. / . 

^ NO. aSoQi voi-' i isi 


the most acruiato results wi-re obtained, by postulating 
the eMbtence of a " cpianluiu force ’’ ol tlie kind 
introduced by Langmuir, but e.xerting tepiilsum or 
attraction according to tlu' sign of tlic electrical 
ch.irges between winch the force acts, ft wall, then, 
be assumed that m addition to the electrostatic 
force, c-!r. between elcaiieiitary cliarges, there exists 
a “ cpiautum force " 

1- 2 «ri 

V - 

if'/ncA IS rtipnisivc for unlike charifc'^, but attractive jor 
tike charges. 

Ikdore considering the configurations obtained on 
this basis, it will bc^ w'ell to recall the model of the 
liydrogen molecule devised by Ihof. Bohr. This is 
nqnesented in its most stable fonn**^!! Fig. 1 {b) on 
the same scale as was emploved lot the hydrogen 
atom. The two electrons (whit«iid:>allfi spin round in 
a circular orbit in a jilaiie bisecting at nglil angles 
the line joining the hydrogen nuclei The elections, 
winch ari’ always at opposite endb of a diameter of 
the circle, have each an amount of angular momentum, 
nhjiv, determined by Nicholson’s cpiantuin condition. 
It IS easy to show that an electron must be at the 
vertex of an equilateral triangle having as its base the 

• l'ixx;^yh.Soc.j^i:34^^i9«, 
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line joining the '.nuclei, the letigth of the base, "being 
i*ioo7<?,. . V , - ’ ’ 

^ It is generally admitted that while the 3ohT atom 
jff able to account quantitatively for the phenomena 
associated with it, the Bohr iholccule is far from 
satisfactory. If a “ ([uantum force " act between 
each pair of the four electric charges which constitute 
the neutral molecule, it is possible to rcplaeo Bohr’s 
mc^cl ol the hydrogen moleciiU' bv a model with 
ihe electrons at rest relatively to the hydrogen nuclei 
iVarious coniigurations of eqiiihbnnm are theoretically 
possible, but not all of these are stable Tlie most 
stable eontiguralion, from the jiomt of view of 
ordinary statics, appears to be that in which llie 
nuclei and electrons are situated at the corners ot a 
S(]uare, with tlie nuclei at the ends of one diagon.d 
and ihe elections at the ends of the other Tlie 
length of a diagonal is i ()407fl„ When «=^i. the 
k-ngth of a diagonal is 0-871 Angstrom miits, and tins 
case IS illustrated in Fig. 1 [r) Anothei couhguiatioii 
agrees cxactlv^ with that obtained fioni Bohi’'' theurv 
and IS shown in log 1 ih), but the elei ttons aie now at 
rest m^'lead of iii i inailar moiion lii .1 thud con- 
figuration, the positions ot tlu‘ charges aie similar 
but the positions oi 11 k- bku h and white balls nuist 
be interc’hanged. 

It IS ]iossible that sm h configur.ilions niiglit c‘\ist 
lor .1 lime side b\ side, and such a possil>ili1v is 
suggestive ni ('oimexion with the \aiic-d a allies soine- 
luni‘s lonnd m deU nmnalioir. ol lonisatiun potentials 
When ( ollisioii-- bet a cm gaseous mole< iiles aie taken 
nto < 011 side 1 . 1 l ion, it IS not i-asv- to say what would 
be llu’ most prol).ible ('onligin atioii in the linal dis 
tnbnlion It is (irtaiiiK uistnutive to hnd sneh a 
possil)ihtv t»{ dilli-rciU ( onligniatums in the ease ot 
the sinqile li\drogeu molecule, and jioints to the 
m-cc-ssilv of gn.itdmg against too iignl an inlerpreta 
turn of file ptnaM' " gasc'ous molecule” in sp<\d> mg 
ol moie comples gases, wliethc-i c-leinents or com- 
poi. (Is 

Th ■artiialrMstem e ot .1 ]>ositi\ c-lv c harged hvdiogen 
mcchc'iiM- IS demoiisl rated in c'xpenmcnts by Sir J j 
■Jhomson and Di Aston « )n the pri*sent hypothesis 
a stabb- conliguratjon is obtaincal b\ placing the 


single ■eleetroti at tlie middle point of the line joining 
the atomic nuclei. In the one-quantum state the dis- 
tance betw'een the nuclei is 1-239 A.IJ., as in, Fig. i {d). 
The ionisation potential for the complete dissociation 
of the charged molecule is 17-34 vcilts as against’ 
11-87 Aolts on Bohr’s theory lliis .should serve to 
(liscrniiinate between the two theoru-s 

A possible configuration may be suggested for a 
neutral tnalomic hvdrogen molt'c ule, IF, in which 
the nuclei and electrons arc situated at alternate 
corners ot a regular lu'xagon (length of side, o ()_'5 A.U.). 

Setme of the more important numerical data are 
collected m the following table, lull details will 
appf-ar in a paper in couisc- of public. itiou in the 
Proceedings ot the- Koval Society ol Ivdmbiiigli. 

Taiui 1 


!</, iA.1'1 I 

i, - III'' 

\V 'volts). 

' 




.... 

t) 

Nciiti.il 1 js' 

o-.Syi 

f 1- ji> 1 

tO-C)(> 

livdioeen 1)0 

() vM . 

j: .S 1 s 

.m-oS 

inolec Ilk 1 y) ' 

1 OIJ 


2 i )-08 

lonis«-(l inoleciili 

I-.IVI 


U'.H 

1 1 i.itonnc inolff Ilk . 


1 

t ro i:>.- 

j F» F'i 

W - ,111, It- 111 U\n 11 llii kill 1(1111111;- 111 

n 1.11^ .iinl I ll 

I 'inn in 1 lln line jinniiiR 

IHK l< 1 

ll, ili .1 nil 1- lx t\li 1 II lilt )U|i ll 1 III I 
l,--r<ii>iiii-iil (li nil III i III ( i.S mill 

III dn i|ii ml 
1 -, Id ill! dll 

mil ^t,l(l' 

((11 mtum ' 

Uc 

\\ -iiotk If iinin >1 Id 1 <'iiil>l' ll ill 1 

H Mlldl 1 ,]11 

• film Mini 

,lli III volt 1. 

llu- ionisation jcolc-nti.ih 

- c alculat 

c'd Ironi the values 


j of \V m the table .lie 111 niculeT.itc'lv good .igrcx'mont 
I with the expel mu-ntal results A inoic' exacting test 
ot the aeein.icy ot such a modi 1 is to be- eypectod from 
a sludv 1)1 tin wave lengths cit liiii-s 111 the .sei ondary 
spc-ctriim ot htdrogin Keen though tiu- numerical 
\m1uc-s quoted may have to be modilied, it may be 
1 1. limed tliat it is lunv possible to postnl.ilc' a hi'drogen 
iiiolc-eule m wliuh Ihe c-lectrons arc at ri-st instead 
ot in oibital motion If is obv ious that the principles 
lic-rc- cmplo\"'d may in- ajijilu-d to more complex 
atomic and molc-cular systems. 


The Liverpool Observatory (Bidston). 


\ FrFU a larcc-r of eighty vear.s, during winch the 
FiverpooUlbservatorv ba"- fulhlled the pnrposc- 
for whudi it was designed, the Mersey Docks and 
Harbour Boaid. which is responsible for Us support 
and man.igc-ment , has dc-cuied tliat the time- has 
arrived when the iiseliilm-ss of the instil ntioii might 
be increased by directing its energies into channels 
additional to those originally contemplated. It may 
be recalled that the chief objects sought in, establish- 
ing an Observatory in Liverpool were the coramumta- 
tion of acnirate time to thi- Port and the rating of 
chrcjiionu-tcrs The action of the ftntish Association 
at the Liveipool meeting m 1837 confnbufc-d largely 
to thi- adoptio'n of the necessary measures ; the meet- 
ing in iq23 might give sirmlar encovraguig siqiport to 
the w'ldenkl programme now under consulcraf ion. 

The Mersey Do(,ks and Harbour P>oaid considers 
that the facilities w'huh the ObserA-atory atfords for 
the advancement of knowledge and dillusum ol 
science and learning might be increased if a clo.ser 
union could be established with the Pmversitv As a 
preliminai*v measure, it is suggested that llu future 
administration and working of the Observatory may 
be advantageously entrusted to a joint commillec ol 
the Board and University, each nominating five 


ajipomtc-cl, the Pjoard’s rc-pn-senlaliA es being Mr. 

( Fiviugsloii, Mr H 1 '' bernu-, ('ol. ll. t'oncanon, ' 
tin- M.vrnu- Surveyor and Water B.uhtl, the director 
ol tlu- Obsi-ivatory , and tin- University nominees, 
Mr t" Jiootli, Prof, Johnstone, Piof. f ’rondman, ancl 
Prof Wilbeiforee. 

riic Dock B(»airl ami the rniveisity arc- actuated 
by a dc-sne to ellecA an intim.ite (oiiuevion bctweciF 
the rc-ciMitly (onstituled I'ldal inslilute, tlie (,)bser- 
Adtory, and the- clopartnieiit of the Marine- Surveyor. 
'1 he metes irologu'al btaiistu-s collected by the- ( ibserva- 
torv are useful lu c-xtemling the rese.irclu'S of the 
Institute 111 particular iliieclious, while the tidal 
measuTCMiienls conducted liy the ALinm* Surveyor 
aitonl the Tic-ces,sary means for tc-slmg tiu- accuracy of 
prediction. 'I’his closer cooperation has the addi- 
tional advantage of remowng llu- inronveiiience of 
ov c-i lajqnng 

Bv utilising the existing eblal)hshniei(J. as the 
nucleus of a geopliysical observatory, teaching could 
be combined with resea rcli —an extension w^hich is 
not only feasible but cmmc-ntly deshabU-. None of 
the jiast activities nec-d be abandoned 'L'he scientilic 
centre would be maintained unimpaired, and its 
tradiljous coutiiuied. 1 tie greater activity exhibited, 
..and,fdie execution of an enlarged programme arranged 
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lo meet modern rc(iuiremenls, bhonld appeal to the 
intelligenre (d a protrressive c;onimunity. Meteorology 
would be tollowed on extended and more original lines. 
MnguelK (observations. vvIirJi unfortiinalely haxe 
never lorimvl a jiait o1 tin- ( )baTv aim v \\(trk, would 
Ire <11 nv(-J\ ])iiisned, .md 1 1n- m« (ni\ emeiK e m e.isumed 
by Die w ml nf .n ' imile iii.ieju tu ( <)ii-.Uim1s lenioved 
Tl)(' al teiuii 111 alre.idv eiven 1 o si isniomelrv ((uild be 
iiu re.isi'd \ulh <id\,m1a;y‘ ( I.isses an- now In Id in 


practical surveying artd geodesy, and these, at present 
hampered by want oi room and convenience, could be 
more fittingly accommodated 

There is a dillieultx^ in finding the necessary funds, • 
espe(,irdlv al this junctnie, but if a judicious pro- 
giainuu- IS submitted to the attention of those capable 
of lanving it into txccution, tlie history of 

Liverpool leads one lo <in 1 i* ipat(-' th.it even this 
obstade will imt be lound nnui mountable 


The Eleventh International Physiological Congress, 


N ’ Ad in\ \ L ( oiiyn'ssi , nt ,i ”ent r.d si leiililn ihar- 
aitei, like the r>iili''!i \s-.o( lalioii, laive been 
held 111 vaiioiis loiinlne^ foi .il.'oiil ,i iiutuiv. but 
mtei natioiud meetmes, liimlid to a p.irtu ulat bianih 
A scu 111 e, pieoail eo at< r dillu iilties, and .iic ol mole 
rec'’ut d.de the disiu[)ti\c (belt ol the It.iiko- 

I’nissiail w.M W.is loie; Ull, ,tnd the lueelin^s of 
pliysioloiiist ., st<irt<'d on tin luitniiive ol Muhael 
i’oster tliulv-tiv( v'f.im .>eo, weu .d hist anxiously 
coniini'il lo die small' i louiitne^, like bwit/mland 
and lU'li'.mm lii i^oH.i ! ’li\ smlomi al 1 onj^iess met 
al t'ambinle/ . but no nn i tuu; look pl.u e luLeriu.inv 
until til il .It Ibi'ltllHig in 1007 \tlei \ leim.i 111 
}()U) and < o'onmgen in I'li 7, 1 '.'ns was ^ hosen <is the 
next meet iny- pitii e, but tlie ree.iii.n smiessiop was 
broken by tin W .n lie' I'ans tonyiess was iiidei d 
hold in I'l.’o, blit ^onu n.itioiis, w ho lia\ t' ( oiitiibiili'd 
much to plivMoloyv, \((i< not 1 1 piesi iited As I’lol 
f. Iv. )oli.insson sai't 111 .iii nnjutssive spec h at the 
closing met ting of th< longiess lu Id <it Ivdmbingh on 
July .iy-7, iiiaiiv will leel gr.itidiil to its pievnL-nt, 
Sir h'.ilwMid Sli.nycv S( hater, loi the letiini to .in 
earlier tr.ulilion 11 w.is, indeed, the tnih mtei 
nation. il thaiaibi ol tlie 1 dinbmgli nie-'tiiig w hu h 
eontiibiiled latgtdv to its sme-ss lAu siuc-sstnl il 
lerbunlv w.is, botli <is u g.nds si umtilu inteiest .ind 
personal lel.itionsliips Some twi-iitv iMlioii.diln s 
were repi esentt'd, doiibllc-s a rcioid lor ])hv siologisls 
and for Si otiaiid, il not lot l•'■ltam 1 lu' nieinbeislnp 
nl joo e\i ('cdi d that of llu' v '-t v siu 1 1 sslul ('iiomiigen 
mei'ting (il ladies, not eiig.igecl m ]ih\siologual studies, 

be di'diK led) 

As ri'g.irds the ])iogiammi\ the lustoiu.iiv miormal 
reception was held on the Mond.iv evening, bv Sii 
Edwatd .iiid I adv Sliarpiw Si liafei, lu llu>Old ( ollegi* 
of the I'mvtrsilv. \t the opening meeting on 'I'ues- 
dav moiuiiig, juK -:i, addtesses ol welionu' weie 
delivered b\ ( ajit Wallei V. Mhot for the (toveni- 
ment, by tlie Kt Hon Sn 'I hoiiMs 1 lulchisoii, I oid 
fhova)st ol tlie ( ilv, and bv Sn | Altn'd Ivwnig, 
Prinupal ot the I'liivdsuy, I'rol j | h Maileod, 
of 'roumfo, (leliveied .1 li'itiire on msiihii 'I lieu 
followed a ]i.inoranii< idiotograph ol the whole mn- 

r css. 1 hi' 1 Old I'lovost and l.edv Huti hisoe held 

largelv ,'iltendcd ri'cejilion 111 the evening, and two 
days kite! the t'oiigie'-s \ isitcl the Scottish Zoologual 
Park , lor the icsl it w.is oiiupied with a crowded 
scientifu programme oi about aoo i ommumi.itions, 
which well' given com urrentlv m thiee leitme rooms, 
with additional l.diuratoiv demoiistiations m the 
afternoons, 

The so-c.illed New rniversilv Pinldings, vvhh h 
mainly lonstitiile the Ivilinbnrgh Medical School, were 
not planntil verv satist.u tonlv , and are not eiilirelv 
up-to date, but Ihcv possess at least one advantage ; 
they foim a loini'ait whole round a ccntial ipiad- 
rangle. and tins fe.ilure w.is of great value lor a meet- 
ihg like th(' present one 'I h<' lecture rooms and 
other resoiines ol sevei.d lontignous departments 
were Simultaneously av.nlable \n indicator m each 
lecture theatre, kept continuously up-to-date, an- 
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■ uounceil what ]j.i}»ers or exjv'i imi'iits weu' m [irogrc.ss 
I m tlie Ollier looms nuasionallv the coiiimumca- 
I tioii'' tind then polvglot lUsi iission took inon' than 
j till' mimitis .illutlid to i.uh, .ind not .ill the 
p) ehaiimen vveie sullidently strict, but in tlie 
' end till' progianime was lompleteil without serious j 
i delav I 

I In addition to the opening leitiiro on msulm, by ^ 
I I’lol I J 1 \ Ma( leod, two olliei addicssi'S were 
given to the w liok' longnss Piof (h kiihet, of 
1 Pans, spoki' on “ Les voies de la eoiiuaissanie .nitres 
ipu' Its Vines sensoinJles , ('tiidi ilel^ysiologie ex- 
! penniciilale.” and al the dosing inee-^g a jiai'er by 
l‘iof 1 I'. I’awlow, ol lA'tlogi.id, on " I'he lileiitlty 

o 1 Iiiliilnlion, a' a Coiistanf h.u (m in Hu Waking 
j St. lie, witli 1 1 \ ])iiosis and SU'ep,” w.is usid 111 Ivnghsli 
I bv' his sou, Pioi \\ Pawlow t )n llu coiu lusioii of 
' this paper, desiribiiig retenl expeniiieib.il work 011 
, coiidil loned rellexes, t lu eiit iuisiastu .uuliem e rose to 
: its ti'( 1 to .i]iplau(l the vetir.ui ]di\ --.lologist, whose' 

I participation m thetoiigress w.m .ilniosi prrvi'tileil by 
j tlu H tiis.il ol a P.ntisli on leaving New > ork 

; Peimissioii to land <it Southani])ton (msli'ad vif 
1 ( lu. rbourg) was, howevi'i, obtaiiud 1»\' witel("-s tt'k*- 
i giM])liv diiinig tlu vovage, thiougli the ('iiteiprise of 
I ail Ameiu.in lolUagiu .iml fi How pa^seng('r, who 
, umimunnaled with an Iviighsli ])h ysiologist 
i At the dosing meeting ,\n iiivit.ition to inet't in 
j Xnu'iica was coiivevi'd b\ I’rol \ J (ailson, of 
I t liicago, as pK'sidint of the Amern an I’hv siologu al 
i SiHietv, and .111 iiitein.itional i.ominittei was ap- 
I jioinlcd to consider the possibildv of .icee])1iiig it, 

1 and should the eiononiie obsl.u les jnove too great, 
i lo select .mother ])l.ice for tlu' meeting m TojO 
; Il IS uatnr.dlv dillicult to singli' out, for individual 
1 mention heie, a few of the numerous e ommimu .itions, 
j absti.uts of w hu h weie issiu'd m adv.'ince, aia.iiigecl 
I .dph.ibetu.dlv in book tonu I lu'v viH a])]}ear later 
j as a supiileinent.irv mimbet of tlu' (hi/ntn!y /iniiiial 
1 (»/ Lxpinuu-uiol On the lirst afleinoon 

j the section dealing with insulin attracted the largest 
audu'nce , heie h' O Ikmling ami (' H IW, of 
I 'roionto, reported that they had loniid msulm in 
I noimal rabbit's blood, one unit for .about 30 c.c. In 
j the vitamin nu'etiiig, held at the same time, it was 
j evidc'iit that the subjc'el is attraetmg more ami more 
i attention on the eontment K. llotta, a Japanese 
mvestigatoi wotking at h'ranktort, described how the 
diarai tensile eoiivnisions of jngeons, fed on polished 
nee, mav' be eiitiielv prevented by f(*edmg with 
eholesteiol In yet another sc'Ctum \V. R. Hess, of 
Zuiidi, reported em tin' plans for founding a station 
foi high ullttiidc research near tin' tcrmimis of the 
lunglraii railway (about 11,500 feet above si'a-level). 
i'be pc'eubar advantage of this site' is its ready 
accessibility, as compared with the Mosso laboratory 
on the Monte Rosa, vvhic'h can onh' be reuchea 
with ilifhculty and during a very' limited period of 
the' year; 120,000 francs havu' already been sub- 
scnlHid, and a further sum of loo.cxio francs fs con- 
1 sidered necessary. * This Swiss station is not , intended 

.. 
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only for biological work, but also for meteorology, 
cUitiatolbgyj astronomy, etc. 

Among the demonstrations, one by A. K. Richards 
and J T. Wearn, of Pliiladclphia, attracted much 
attention. They showed hovs to ci>llect f^loinenil.ir 
filtrate hi, insertion of a very fine eapillarc into 
Bowman’s eaj)siilc in tlie Irog 'I he (lowdecl labora- 
toiy must have increased the dilticultu's ol this \eiv 
dehiaitc ojteiatioil Thot K’u haids subseqneutK < x- 
plaini'd how the minute \ohnne oi tluid wu'^ aualvsed 
by the lu'jiheloinclrie metliods c>f his nainesakv, the 
clieinisl Tlu’ lilliate is ru h in (hloiid*^ uliuh imisl 
be re-absorbc'd in the tubules, and lieiuc' a dciisitai is 
aiMM'd at with regaid to rival theom s ol iiiinai\ 
bi'Cretiou. Siimlarly, IJlooi’s lU'pheloinetiu ]ihos 
phorns di'tc'rmination, modified liy 11 \\ iiiier'.leiii, 

of Rostock, enabled tlu' Lutei to luv esii>;.ite the 
jihosphoius uK'tabolism ol the centr.d lunvoii'i system 
of tlu' lion; , tile jihns])h.itules bc-ie plav a c oiisideiable 
part 

II ) 1 lainburj;('i mid Iv BiinUniaii, of Broiunf^en, 

elann tliat tlie jkmvous stimulation t)l Ihe heart sets 
free sill istances which mihieiu e ila i ontiai ti«iiM)i (he 
vStomai h and ^nt m thi' s.iiue wav iis il the nerves of 
these- or^iaiis ate stmuilati’cl eh'c tneallv , tliev teim 
this humoi.d tiaiisinissuiii of iieivous nnpiiNes 

I’.ipns ot met ho(loloL',u al impoitmici* were com- 
mimu.ited by \ Kossc-l, o1 1 Ic-Klc-Ibc-ct;, who has dis 
coveil'd m the diml rona pht holsulphomc acid ol 
najililhol cillow a leacu-nl lor the ipiaiititaliv e pre 
cipitalion of aiumme .md foi the isolalicti of manv 
otlici bases, .md bv I' l>ondon, of ! ’c-lio'-jMcl, wdio 
deM-nbed .i new nu-lliod ioi mv est i”.itim.; mli-r- 
medi.ile UK t.diohsm c I'ltsislim; m tlu* mtioduc tioii ol 
pc'rm.inent mdal ca.iiuda mlo dc-i'p seated abdominal 
blood \ essi'ls 

Uwmp to the ( luumstaiuc- lliat a confc-reiice on the 
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physiological standardisation of drugs met under the 
auspices of the l.eague of Nations at Edinburgh just 
before the congress, fiharmacology was well repre- 
sented. At the c ongress, j J . Abel and C. A. Kouillcr, 
ol llaltimorc-, dc-sciibc'd Hk- Imtlier pin itication of the 
owtoMc puiuiple ol the- pit 1111.11 y , w liu h Tlu^y have 
now olitamcd as a sul>st.uu i w Inch is 1000-1.^30 times 
as aelive a-' hisi.innne -jihosplKite oii the guinea-pig's 
iiic'nis . the* product .dso ]h>ssi ,^-,c-s poweilnl pressor 
.incl dniietic ]>ic>pc'rt les 

\\ fC 1 'low 11 .okI \ I- I leiidc Ison, ot Toronto, 
lind that ethvleiu- will pn'diu’c- coni|)lele surgical 
an.estliesia, being moie potc-ut and m othei ways 
pieler.ible to mtioiis ovule 

nmimi the loiiiiicss ,\ number ol im])oriunl eine- 
iiuitogi.iphic di mon ill u lions were given, perhayiS 
the mosi mtc'ieslmf.’ was bv \ Kii),,;!i cU ( oju-nliagen, 
vvliic li showc-d. midei gieat magnitu atioii, thc-etlectof 
\ arioiis ngc'iit.s on c apillai v c lu ul.it uni p his film should 
jnove ot immense- valm- m I'-ai lung I.ngc. i l.issc.s). 

In coMUcviou witii tlie congress a Il.iivev medal, 
Ihe work of Ml I’llkmgtoii ).nlv,on, Die lulmbiirgh 
sciilploi, was givc-n to cveuv meiului. and Hie I'lii- 
vu-rs'itv ol IMinbmgli conleirc-d lionoiaiv^ dc-grees on 
c-ight distingiiislieil loieicn pliv -.mlogists who wc’ic 
)n(sc‘nl, namc-Iv . I’lol I ['.oil.i/zi, piolessoi ol physi- 
ologv . I niveisitv ol Najiles I’lol W Ihnthoven, 
jiroli ssoi ol phvsiologv , I mviisilv ol l.c-ydeii, Prot. 
\\ 11 Howell, piolc‘s ',01 o! hv'gieiu , [ohns Hopknis 

rmvcisily, Ikiltmioic , Pioi J !■ b'hansson, jiicj- 
fc-sM)i oi plivsiologv. I mvci silv ol Sloe kholm ; Ihail. 
A Kossi 1, piolc-isoi ol [ihvsiologv, I niversity of 
1 leidc-Ibeig , I'rol II II Mev c'l , pi oles ,or o| phariuii- 
c ologv . 1 iiiveisiiv o) \ letiii.i , i’li'l I I’ Pawlow, 
j)it)lc"'Soi of ]ihv siology , I luvcisitv ol Pc'liograd, and 
Piol ( h Ric lu-i , piolc ssoi ol )ihvs!olog\ ill Ihe haeulty 
I cjf Medic me-, I’.iris 


NATURE 


A Seventeenth Century University of London. 


hlO cue knows that London was the- last great 
c.i|)ital cilv to be ]novicl(-d with a Imiversiiy 
'I'lic- re.ison I0! tins is not obvious, but the lact remains 
lli.it .lU 'I llic- Imlme of Sir 1 homas {in-sh.im's gu-at 
aspii.ilioii m the sev entc-c-nth centiirv. tin- mc-ic- idea 
of ,1 bmvcwsilv seems to have be c-n drccpyiccl until it 
was revived bv the Jfc iilhaimtc-s m the- imietcM-nlh 
centnrv Put not altogethi'T a solitarv enthusiast 
nc>vv and ag.nn Kiisc-cl liis voice In 1*'17 Iheic* was 
a c nous propcesa) lamichc-il in a painyihU-t, now ex- 
ticmelv- lare, lor remedying this cleluiencv 1 he 
proposal (aiiu- to nought, like- manv edncalional 
]iroi('cts, not only, we mav’ surmise, because- the- 
countrv was in the griji ol the t ivil War, but, as will 
appear, bv reason of cc-rtam ditfu ultic-s mhe-n-nt m 
the scheme 1 lie title ol the lrac- 1 , 01 rathei p.irt ol 
the title Tor it is a true' child ol the sevc'iUeenlli 
century, when long titles were the vogue - is “ Moines 
groundc-d upon the Word of t'.od, and upon Honemr, 
Piofit, and [Measure for tlie yircsent J-cmnding an 
Tnivcrsily 111 tiie Metroyiolis Lotidon, . ” and the 
author chose to In- known as “ a Jriic* Lov'ei of Ins 
Nation, and esyiecialK of the said Pity ” 

The True Imver is inamieTly a iMintan, and Ins 
main conci'rn is with the shortness m the snpplv ot 
preac'diers of whom he c'slimatc^s tfial we want mon- 
than 20,000, “ and are hopeless oi supply, without 
other yir’ovi.sion than yet we have ” The old univer- 
sities, even at their piime, could not bring forth such 
numbers. Now was tlie golden opportunity for 
Tendon to reinedv this lamentable detect “ when so 
many great houses may be had and made Colleges 
of, with so little alteration, and Pauls Church and 
London-H6i?se -be the pubhke Schooled/.' .Teachers , 


wc-rc* to l)(- li.id on as cmsv terms as buildings. " by 
icMson ol the W.iiies m other ( ounliies, vou may n<nv 
have' tlu' chouc-si ot ihc-ir Prolessnum c)l the Arts,'* 

Blit the 'I rue Lovc-Ts tm.mc i.d pl.m di, splays 
grc-.iler oplimism Ih.m knowledge* of human nature 
warrants If cverv sincere ( hn-.lidn m London gave 
u]) one meat mc'al .i wc-c-k il would be possible to 
maintain, he thinks, tvveiilv llioiis.md “ poore 
Sc luilktrs,” ancl .1 siiml.ii abstenlion lliroughout the 
Kingdom an lumdred thousand I'ins greater number 
bv no means dispiavs the line Lover, on the 
contrary, it itirs \n^ enlluisiasm Alter a. general 
(omse of mihtarv Irammg, twc-nlv thousand of the 
“ chovte-.l ” would lie sdec ted as mmisLc-rs, the* rc- 
mameU-r lu-nig "imploved m Iradc-s, ot .Navig.ntion 
and show ilieiiiselv es tor the dc-tc iicc- of this country 
J.ions on the Land, .md I >olphines on the Seas,'' 
'I'he cdc'c t would also " 1 list iiilmc- tlu'ir PaiisJics and 
]>ut all I’-nglaiid m Isr.u-ls posture- so that we might 
be a Nation ol Souldurs and detc'iid our Religion both 
with Divaiie argmneiiL and (li in-c-d reii'aircid) with 
corporall Armc-s aLo " 

It llic' 'I rue Leeva-r had rc-ad Milton's famous 
'Iractate on Kdtic.ition, published thn-c* wears earlier, 
he liad not bc-eu impies‘,t'd iiy it, nor had he apparently 
breatlierl any c)f the ideas vvhicdi were a tew years 
later to bring afiout the lirst meet rigs of the nascent 
Royal Society His notions of turnciua may be 
described as rmmaiiistie, c.olonred with a pronounced 
utilitariamsin. 'Ihrec* collc'ges wen* to house the 
hmulrcd thousand. In one- nothing Init Latin was 
to be spokcT , and in two years the sdiolars would 
thus be able to speak as good Latin as Ihev do English. 

How easily afterwards/' he exclaim.?, “ would they 
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tame the Italian, French and Spanish Tongues, 
d m Merchandizing be fit to negotiate with the 
eatest Frinces.” Tn a second College nothing would 
spfiken but Greek, and in n thin! Hebrew. This 
)nld atlrad all “ lorr.ngne J’rotestants of work in 
IS we-'tenie MVald,” as well as ihe Jews “ whose 
n^ ersaai is now .it hand 

Th(‘ \i ion ot a trnlv J’nnt.in Paradise opens up. 
If London were an University, siu h. pliniung the 
est oi this l\o\.dl ( itv, would cause it to present a 
are glorious asjuet than all tin loftv expresses in 
lustaulinopk doe nn1o all that ajiproaeli unto it ; 
a, all the yeare long cause London to lesendile 
rusalcni in the hiast of d'abernacle-. " Not only 
nild there be a cliapl.un in ext'rv house of the 
ibilitv (and even " the ( ituens cairv one soine- 
ne.s ”), but every godl\ nK'rdi.int might have a 
aduate in Ins slnp, and “ Sea nu'ii (gein'rally so 
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prophane) " might become Saints md '* their masters 
goods prosper in their hands," L ' 

That there will be objections from Cambridge and 
Oxford (the order of precedence is his and prompts 
a conjecture as to the True Lover's upbringing) is 
foreseen, but these, it lan well be imagined, do not 
daunt such a buovant optmusni. Your True I,over, 
if he IS worthy of the name, has as little difficulty 
with objections as with linancc. Tims there are nine 
answers to the three objections (" weak, weaker, 
weakest"), not any of wliicli are objcitions founded 
njion sueli base things as accommodation and finance. 
JYrhaps, howxwer, it was this sort of objection which 
prevailed with the Ixird Mayor and Ins colleagues 
(to wiiom " Motives " arc jirescnted), and, .is we 
kuoAv, the True Loxer's Lmveisity did not build 
Jerusalem in Loudon Which, perhaps, is just as 
well K D. 
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Immigration and Degeneracy in the United States.^ 


'HE Hnited Stab's Govt'rnmenf is taking measures 
to iruitrol miniigr.'ilKtn, ‘-.o as to ensure, so lar 
i,s possible, th.d uiidesir.diles of all sorts sliall lie 
eluded I 111 jiresent puliljcalion. which is the 
itenu’uf of Dr Il.iirx [| l..uu;hlin made belou* flic 
nuimllei' on 1 nimigT.tfion and Natuiahsation of tlie 
nise of K’epie-.enl.itl\ es, is uiliu'ss lo its aitivilv 
fins direition I’>\ eslinuilmg tlu' <i(tnal and 
edicled jiro|)orf loiy ol \anous sort', ol degviu'Tru s 
ntribuled b\ till' A.iJioiis '-IcM ks thaf eiibr llie 
uled Stales, i1 is jiossible, b\ v\i Itiding mnnigr.uds 
un tlins<- loicign t omit IKS Ih.it (niitnluite more 
an tlu ir sli.ire to ensure t li.it the he.'dtluest jiossible 
)cks onlv .lu' adnutti'd 

Th(' sbili'iiu'iit ol Di L.mgblni co\crs ff't'bh'- 
ndeduess, ms,mit>. crimnialilx, ('julepsx, m<'briar\ , 
irosy, 1 ulieienlosis, blmdiuss, de.itness, deJorma- 
iii, avid dependency It is Immd that eaih of these 
'ms of degi'iii'iMi-v dem.ind (list nut methods ol 
intment for evample, it is (’omp.iratively easy 
conlioi 1eeL)l(' inmdi'diH'ss, for it m.inifests itself 
rlv in hie 'Ilieu'loie d is loimc! lliat the ii.itiv*' 
Utc jiojail.ifion contnbiiUs, jiroporl lonally, moie 
an the mnmgr.iiiL white to the fei'ble- minded part 
the popiil.ilioii ( )n tiu' otlu'r lianil, ins.uiit\, 
lich m.unti'sts itsell nmcli )at('r m life, is not so 
sy to di.ignosi' m ilie immigrant, with the conse 
ence that the immigrants of tlu* jiresent generation 
ve a higher mcideiu e ol menial instability Ih.m is 
ssessed by tlu:> found, ition i.mnhes. Therefore n 

AiialVM^ of Xiiii'ii. I's Mod !■ '! ’■ l’.‘ Hi'iinm t>t (im Un* 

amittec (III .md A . ■ nl Kipn suit ii i\ . , 

Ly-s"V<'liUi (.oiij^n , Ihud SiN^ioii, Ni(\ cinlii I .;i, ii)>’ SI ileini ii< Kv 
lyli 1 .’..I ‘l.l '1 (Si n d 7 C ) l‘|) .i IiimkKhi (ihm innusil 
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IS jaroposed that immigrants should conu' of families 
with no recoid oi lusamtx 

1'h(‘ case of (rime is nUeresting. 'I'hose coimtnes 
th.it have conlributi^d least to tlu* criminal jiojuil.ition 
o| the limb'd States are Great Ihifain, Sc.indm.iMa, 
Ireland, Germ. inv, and tile JScIIk ilands ; / < jireiisely 
those that have (onliibuted the fonndalion sto( ks. 
The Soutlii'in l‘ iirojM'.in (onntnes haac ( onliibuted a 
Jai largei jirojKirtion, and tins is jirobabh' due, m the 
ojumon ol Dr 1 aiigiilm, to a cliang(' ni social enx iton- 
mnnl, with a (onseipient sou.il inaladjiisiment 
Smer ( iiminahstic lendi maes show IliemseKes early 
111 hie, it has been po-^sible to ('X( hide tins lyjx' willi 
a consider.il lie degret' ol sm i ess. 

The analysis ol (iguris has made it jiossible lo 
T(Mch some mterestmg ('onclusions with legard to the 
(ontnhulions to ih'geneiac} m.ide hv the dillere'ut 
(onsUtuent elements of tlie population ol tire Lnited 
Slates, and it is ewdent fioni tins lejiorl th.it beton' 
long w’c shall know^ niueli more than we do at piesent 
about the probh'ni ot di general \ Oiu' di'linite 
(oiulusion sei'iiis to li.ue been rcai'lied bv Di. 
Jaiughlm , he states that “ i nstodial inadi'iinales 
an' for the most ji.nl recruited from a rcl.ilively small 
jrorlion of the families ol tlie whole pojml.ition. This 
iijcans that social inrxdoliuacy is not a lesult of 
accuh'iit or bad environment, but tliat finni.inly 
most 1 ustodial made(]u.icv is hninded ujnrn degenerate 
inhentanee ’’ 

The ultimate effects of tlie jirosecution of a 
thoroughgoing jiolicy ol immigration control wall be 
lar-reaclimg ; for the f hilled Stales will be able to 
absorb the lu'althv stocks, and to reject the imlie.dthv. 
thus greatlv' benontmg itself at tlic double expense of 
Fairopcan cimnlries. \V. J. Pi.kuy. 


Fire Hazards and Fire 

■'HE subjeih ot fire-rislv, prevention and extinction 
on oilhelds is one wdiu'li the public as a whole 
ids to take vet \ much for granted, only being stirred I 
interest by jrress reports ol oil well fires sucli as 
Curred in rrimd.ul some tw'o ye.irs ago, wdien 
ousands of jumuds’ worth ol damage was done, or 
' more serums disasters on sonu' ol the American 
Ids, un oUing llu' loss of main lives On the other 
,nd, tlK):;e (onceriu'd with the actual control of 
[fields, ]1 not ihi' I'lnjilovei's ihemseh'cs, are very 
UCh alne to Uie evei jiri'seiit danger of a eonilagra- 
)n arising fiom the high degree (aI inllammabililv of 
itroleum viud its jiiodncts, and thev kiuiw', usuallv^ 
iy too w'ell Irom e\'pt'neme, th.d oil-fires, fioin the 
hcreiat nature ol the matmials nnolved, are by far 
e most difficult to combat succcssluUy. 
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Extinction on Oilfields. 

J’rof. J. S. S Brame chose this subject as the theme 
of his valedictory address to the Institution of 
Petroleum Technologists recently, and in view of the 
rapid and goneralh^ unapjiri'ciated evolution of 
modern methods ol oil-hre extmition, esjiecially as 
practised in \menca, liis ihssi'rtation was jiarticularly 
welcome. It certainly .stimulated members of his 
audioiue to a ktriier perception of the risks run 
bv tho.se engaged m all branches of the industry, 
wathoui 111 any sense being eitlu'r sensational or 
alarming. 

.\s with other undesirable evils, prevention being 
better than cure, tlie greatest possible care is taken - 
nowadays to meet, by precautionary mea.sures, the-, 
contingencies of oiLwell and oil-taiik,fires. Unforturi,* ‘ 
,ately, one/of the o^iej causesjii^gfitniffg, ag «xtr4anoly ^ ■ 
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difficult to safeguard aguiust, and the loss of oil by 
ignition of the associated gases during storms is a 
formidable problem, especially in certain parts of the 
United States. In the Mid-Uontinent field, for 
example, as much as [, 000,000 barrels of oil per 
annum has been hwt in this way. 

Preventive measures consist for the most part m 
the employment of spcc’allv designed storage tanks, 
the wooden to]) surmounting the metal body being 
a favoured lorm in America 'I'lns type of tank 
is open to the objection that coiitmuitv of metal is 
broken, so tliat ])erfect ])roteili<)n from lightning 
cannot he assured. In this country, all-metal l.inks 
are preferred ; sometimes steam lines are led to the 
tops of the tanks for (li.scharging steam freely at the 
approach of a thiiiul’^rstorm, though 111 the case of 
large tank-farms the method proves impracticable 
Tanks are usually built m the centre of sniuji-holes, 
wink* a (dearanee of joo fi^et bed ween the site ol each 
tank is ilesirable. Probably I lie most recent method 
lor ])re\entiiig oil-tank hres is that concerned with 
the use ol “ Seahle,” an aitilicial preparation (on- 
sistmg ot a mixture ot glucose, glycerin, (alcnim 
chloride, glue and starcli I’lns nnxtnre can he 
reiuleted hgliter than oil by aeiation, and when 
pumped into the tanks il {] lals on tlie oil, thus })re- 
Aeiitmg i“\ a])or.iti()n aiul also combustion. 'I he 
better kn<»w n “ boainib'-bitefoam ” sv^stem of fire- 
eNlniction IS only ci]»[)lical)le once a lire lias stalled , 
tills (h'pciids on the Ifi.nnnn," reaition set up by 
bringing togt'llu'r alum md luoiue, bv which carbon 
rlui\i(le is generated, thus (.diet tivels' t linking the Ine. 


■ Oilfield fire may of course be due to other causes 
besides lightning; the friction of the crown'-pulley 
when bailing operations are in progress on the rig ; 
crossed guy-lines or wires causing sparks which ignite 
the volatile gases; thi' throwing down of lighted 
cigaiette-ends (regarded as a criminal ollence in some 
countries — and rightly so) ; spontaneous combustion 
of gas-hues . leaky pipe lines . .dl lhes(' contribute 
to tile pos'^ible risks to l)t‘ guaided against. 

A somewhat novel and genei.dlv nnsiispccted 
cause of petrol fires is the ])owei which the mobile 
.spirit has of generating static ch'clruilv Ignition 
of volatile oiis through static discharge has been 
known m liairdrcssi'rs’ sho])s. in garages where men 
have chained to clean tlieir hands witli silk rag 
soaked in jietiol, in filling nj) ])('frol lanks of motor 
cars using a imve of ihaiiiois leather lor filtration 
pnr])oses \ still mole curious case is that of the 
chauffeur who was drawing from a selt-iueasurmg 
Lank into a can bearing a woodfii handle; he hung 
tilt' tan by this iiaudle, thus nisulatnig the receptacle, 
<ind nuclei ihest' conditions the oil eauglit fire on two 
suect'ssive occasions 

The moral ol these t'xam])l('s is obsions. They 
serve to show, however, Itie iiietK iilous care neet'ssary 
in handling ])elrolcnm under all mndHions, and it 
sjiealcs \olumes lor the admnuslratn c and technical 
ability of those res] (onsible for storage and distribution 
of oils, th.il the disasters attending oil tires are so few, 
not only m (heal Ihilain but also 111 \uu'iic.i, wheie 
such vast cjiiaufitii's ol inlkimmablc' spirit are dealt 
with aiimiallv 11 li .Muni-.k. 


The Greenwich Magnetic Observatory. 


IhcOloSID 1\*1M<>V.\1, 

A T I’ I'K ' obsei \ ,it)oiis wi'ie Kimnicmed at the 

Ko\al ()!)sc 1 V atoi \ . ( .rc'i'iiw leh, m the \eai 
lN|o I !ic\' mi hidf'd .dtsoliife obsei \ at 10ns ol the 
ni.iguetu "It mnits lugethei wiUi e\'e-obser\ ,i1ions, 
obtained at lirst c'vt'iw two hours .ind alterwaids 
e\ir\ liom, )ot dctermmalioii oi the- vauation ol the 
elements In 1 S.j;, 1 oiiliniious ])hotogra|'hi» records 
ol tlie I leniants weic mlioducid and have bc-en <011- 
Imuc'd imiil tin present time 'I he length ot This 
(onliniious si'Ties ol observations piovidc's \,duable 
mate'll. d loi the stndv oi thi' phenomena ol lern'-ilrial 
magmtism II was bv their means Ih.d Mr I'lhs 
demonsli.ilc'd the Ji-vtar ]nTUHluit\ common to the 
variations in lh(' diurnal i.inges of the magnetic 
ek'nit'ids and to the sun sjiot period, ami that Mr 
Mainidi'r est.'dilished the comiexion between the* 
recurieiice ol magnetu sloinis and the rotation of 
till' snii Mori' recenllv, Ur ('ha])tn.in, by using 
the (lreenvvii.il observations, coinlnned with similar 
records of one or t^vo otliei observ'atones whiih Juivi' 
a long senes, has been enabled to put forward a 
eoinjirehi'iisiv e Iheoiv' eonneitmg m.ignetii sloims 
and tiu' regular diurnal v anal ions of the elements 
w'ltii tlie electrification of and moveiuonts in the 
atmospliere, caused b' the dischmge Itom the sun 
of eleetritied cor]ms(les. Tiu' .'Xilnuralty magnetic 
charts are lonstrucLed at (Greenwich, the last issue 
in ic)22 consisting of three large-.scale maps showing 
the magnetic v’anation, and tliree smaller ina])s 
showing the magnetic v^ariation, dip, and hori/ontal 
intensity for the whole world 

During the last twenty years the magnetic observa- 
tions have all been transfeiied to buildings con- 
structed of nou-magiu'lic materials in a spetial 
enclosure m Greenwich Park away from the iron in ! 
the Ob.servatory.. The instruments have also been 

niodifiwl ^^^^provedj, ^thc 
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traction m the kilter p.u t oJ tin last leiilurv, steps 
liad to be lake'll to salegiMvd I lie Otiseivatory freun 
ili'dui bam es due to leakage luio ids Sniie J003, a 
piob’i livec l.iiiM' has been mscrii d ni ,ill I ’.irliameiitary 
liills tor c'let tiu Kill 01 liainways niimmg w ilhm live 
miles ol ( iieenw K II, ami .1 < l.uisc- n ipunng insulated 
relmns il inmiing within lliiee links With thc'se 
safc'guavds, the distmb.im c's, though ]u'rc e])tible, have 
bec'ii k('])1 vvilhiii leasonable liimts 

On the del isioii ol the South Ivastrrn and (liathani 
Uailvvav ('o to ekitrify its loe.'d servues which run 
in the nc'ar vicinitv ot. and on both sides of, the 
Obst'j V atoi \ , the ipiestioii ot s.deguaiding the mtercsts 
ol till' Observaioiv was taken up with llui Mimstry 
I of rrans])i)rt it was ullnnatelv agreed that the 
I most satisiailory arraiigemeid tor bolli ])artie.s, ami 
the rhea]»est for the lailwav tomjiaiiv, would be to 
move the m.igiielii. obseivatoiv to anotliei site, the 
lailway company ilefiavmg llie < osts of tlie rcuiov'al 
and the extra i osl of maiidenaiu e thereby involved. 
A site near f.omloii was desir.dile, not onlv so that 
siijii't V i.sion from Gieenvvicli would be easy, but also 
m Older to maintain a tn.st-ilass magneiK station in 
the .sonlh-east of luiglaml Alter exannnalion of all 
silc.s within fifty miles of Greenw leli which wane at 
least three miles from any exislmg lailwav, the region 
wlmh seemed to oiler least ])iobahihly of being 
nliected m the future by railway exti'iisions or building 
operations was that aiound Holml ury St^ Mary in 
Snney The site finally chosen as the most suitable 
m the ncighbouihood is on the lower slo])es of Holm- 
hut y Hill 

Some opposition has been aroused owing to it 
being common land. The buddings to be erected on 
it would be low and not unsightly, and would not 
interfere with the amenities of the ilislrict. 'I hc lad 
^ of 'being on..commoii land would, on the other iiand. 
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aflord a (^uaraiitK* against disturbance by possible 
future building operations. The Admiralty, has 
nn(U‘itjkeii to meet the wisIks of the ('ominous and 
I'ootpalhs l’its<'r\alion SoiieLy liy aKpurmg an 
eijn.il ruea of land .idj.u (mt 1() the (.oiniiKJii and adiliug 
)1 to the ( 0111111(111 so that the total aie.i of the « ommon 
WlM tud la nalm e(l 


Academic Biology. 

T y.\l)h>k the till(' “ '1 he Diy-iot of our Academu 
Ihologs/' I’rof M W'heeler deh\erod a 

most pro\oi,itiv( .iddtess to tlie \ineiuan Sonetv 
of Naturah-its, \\lu(h is pnnteil m .Stmnrr (\ol 
pp hi 70) 'J he .nldress mat hax'e beta wiilteu 
under Die reaction from the autlior’s labours upon <i 
volume of I 100 pages upon .uits, but it pioxides food 
for tiioiight for 1 li( tem.lKr of biologv The title 
seems to ha\e Ixeii ( host u m part with an impish 
desire to lead I he hl»ranaii astrai. so tli.d lutnn' 
stmUmts ol the lum;i ma\ Imd it ” n'posing iin- 
ashanual hetwi'eii sm h monuments oi ci\plogimm. 
eriidttKui .IS tlie 7 I iolio \ohinieso} J’rolessoi JAirlow’s 
‘Toadstools of (axis I'ootslool ' and the z" tpiarlo 
volumes ol Prolessor 'I h.ixtei '-. ' 1 -ahonlbeni.des ol 
the Unu't'ise ’ ” . m paii to mdieati' I'lol Whec lei’s 
foreboding a - to the de\'ast,itmg etlecl ol ,u ademu. 
biolog^ n])on the \'oimg minds e\po-,ed to tlu* d.mger 

A})parentl\ .27 per « (Mil ol tlie v(*mu» men .md 
women gr.idii.it mg 111 llu' 1 iiiied St.ites lui\e had at 
least the tM|m\.i!eiit ol an ('l(MiitMtl,u \ tonise m 
botany or /oologv, hut ol tlu'se \er\ l('\v (^hlbl^ .1 
vital and .ihidmg mti iest m biologu.d m<pm \ I'his 
seems to h;i\e le(l u* this interesting aiiaKsi’. ol the 
relative Jiu'llerl i\ {.MK ss ot biological t(\u lung tlmged, 
perhaps, \\ it h 1 lu' .liter ellef ts ot i lev en hum li I'd pages 
Upon ants*) ' Some of tlu' suggested defeets will 
certamlv provolo' s\ mp.ithetie response m (.leat 
Britain, foi msiaiut the (.oniplaml tli.it biologists are 
eompellisl to In' most .uti\(' p(>(l.igogu .illy during the 
annual “ gl.u lal p(Mio(l," uilh a ionse({iienl leli.iiKa 
upon ]>tes( i\e(l m.iiiMi.il ol cniiMMiient t\ pes and a 
groat reslrKlion o) ludd studies Tlu* mature 
student who, altiM' tour \(mis m a divimtv sthool, 
relint[uished attend. im c upon a ( onrst in gimetus 
because the ]>iolessoi 's mental ]iro( esses were so 
similar to those o| his divimtv leather^ when the\ 
held forth on pri destm.it ion, s.iKation through grace, 
etc , 'is cited .IS ]i.irt ol .1 gtMieral mdu tment wlmh 
suggests the n lliMtion that tlu' Ix'st eiiltiire imxlnini 
for the ai.idiMiiu drs’ rot Imigns consists ol about 
ecpial ]).'irts ul n.iiiow, imsymp.il helu. spec lalisat ion, 
and iioim.d 01 lueioc'ions scmhU' nbstr.ution Tliere 
arc ledecmmg fe.ilules, liowt'vaT, <iiut the author 
rejirts <1 ineud’s nMmah.il ]uoposal that stalls should 
be coniiil('l(‘l\ ( hanged and hmldings bnint out or 
thoroughl\ dismtceted e\ er\ ye.irs ' Another 
tcndencv whuh is dt'ploied is the migration ot the 
.American gradu.ilc to the (ii-rman l.iboralorv and 
the teaching ot .mlliorih', mste.id ol spending the 
few pret unis jHi'^l-gi .idii.ite \e.iis among the ])robl(Mns 
provide! 1 at lier (loor b\ the tlora .iml fauna of the 
tropics 

'I'wo posit i\ (' suggestions for miprov einent are made : 
first, th.it te.u lung should be more e< oltigu .d in a 
very widt sense ot the t('rm. anti hot. in v is eiTtainly 
inovung very i.ipidlv' in this direidion in (ireat 
Britain, seiondK . that oppoitiimties should be 
provided hu- the amateur n.iturahst to meet the 
young stndeiii bolli m tlie l.iboralorv .ind m the 
iield, and so tountei.ul the p.ir.dvsmg mtlnence of 
academic form.ilism by his improtes'sional enthusiasm 
arul interest. 


University and Educational Intelligence, 

T.ondon. — T he work of the Ramsay Meraona 
Department of Chemical Kugineering at UniversiB 
College will begin in Odober 'Ihe department ha 
been instituted with the object of (Mi.ibluig youiij 
graduates m iheimstiy and engineering, who hav( 
.ilieadv obtained .1 good training in tlie lundanuMila 
siiemes of i luMiiistry, jjIivsus, and mattieniatu s, ti 
(liieil their studie.s and m\ ('stigatioiis towards tlr 
applieulion of the jiiincijiles of jih^sical chemistry t( 
the scientitu design and ojieraluiii ot the apparatn 
and {)ro( I sses of (luMnual mdustrs' m gimeral Mr 
Jv. ( Willuiins, (d the t niversity of yi.iiu liesbuy ha 
hetMi .ijijiointed piofessoi m ( h.irge ol the deji.irlment 
\n .issist.mt leilnrei, who must h.iveli.id an ena 
mg training, will shorth be ajiiiomteil b\ Cnj 
( ollege CommilLee 

Tirr lodl.md s( holaisiup m ”iet.d'mg- m c fumexioi 
with the I’mversity Colk'gi' i-i ''.i.m-i.i is to b( 
oth'iid in {omjKdition on Se[)l('mlH r 10 and lollowrun;: 
(hivs Th(' scdiolaisliip is ot tiu' amm.il value ol 
.111(1 len.ible lui tliiee v’cais hurlliei p.ntieul.irs an 
ohtainahle tioni the Registtav ol tlu' t'ollegc 

.\ riMnnij niimhcr of gi.mts m aid to jimioi 
.is--isl.ini. 111 elieniK.il works and labor.itoi les in 01 
neai I -oiidon. desii oils ot extending i1umi knowlixlgt 
<»J iluniistrv, will shortly !>■ .illoc.ited h\ the ( om 
mille('ot the S.illiMs’ histitiiU'ol !ndn>,tiial ( heniislrv 
.Vjijilu .itions must be ^enl bfloic Sf jhcMubei 1 7 to tie 
diieilorof tlie Institute, Sdhns' Hall, St Swithm’ 
La IK', L( 4 

Aei'i K \ i loxs .111 united b\' the Kov.il ( olli'ge ( 

I l’h\ sK lans ol Iblmbuigh for the I’aikin jin/e. v.ihi 
, 100/, whuh IS opt. u to ( oiupelilors ol .ill iiaLioii'^, Ic 
1 the best ess.iv 011 “ the ( m.ui\ ( ('lt('i 1 . ol ( ai I'oiiu .u 1 
\ g.is or other forms of larboii in ( lioliMa, loi iiiij(.‘i(Mi 
I formsol lev 'M and ot hi'r (lis(‘.is( s " l ompetmg (.ssa \ ■ 
I whuh must he wiiMeii m haighsh, ime.t le.ieh th 
' Steretaiv ol tlu* ('ollege noi latei tii.iu Hecc'iiiber ^ 
1 lU'vt. lu'ar .1 motto, .uid be .mi-oiup.mii (1 b\ ,1 seale 
j I'lni'lojie beaimg the s.tiue motto outside, and th 
j author’s name iimde It is stipulated tli.it the sm 
I (cssiiil ( .iiululati' sh.ill publish his I'ss.iv .i1 his ou 
exjU'nse, and piesent ,i juiiiterl ('ojn of it ti > th(' ( oll(‘” 
wilhin tlu* spat.eol thii'i' numlhs .iltei tlie .idj ndu .itu^ 
ot 1 he ])n/e 

Mlk n of the scienlilu mfoim.inuu l.itt nl m govern 
nu-nl publications lads to nmh those to whom i 
would he of tlie gieatesl n1iht \ An exaiujik' of hoi 
sm h iiilonnation lan 1 h' m.idi* inoie geiUMally .uces!: 
ible IS tlu* index issued by the l ulled States Jfuiea 
of Kducation to vliKuments having a byaiing on th 
sub|ect ot home cconomus I isi'd Maicf 

i»M4) UK hides not onlv 5s pf^ ^ ILireau’s ovv 
j»amj(hlets. bill several hundi eds"^ (if others issued b 
the Depaiimeiit ol Agncultnie, the Ihircans i 
St.iiulanls, of Mines, .iiul ol J'l.slieru's, tlie Laboii 
1 lep.irtmeiil ('Inldreii’s Ihire.in, the J’lilihe Healt 
Service, the hedenil Board ot Vocational Ivduc.atioi 
and the Ameru an Red Cross. 

" Till lanUor of a modi'rn si hool building i.s, ncx 
to the pnmajial, pi-rhajis the most imjxirtant office 
in the school ” 'I'lns pronouncement by Di Dresslai 
[ an American authority on .school hygiene, is quote 
I with approval by the author ot “ The SiRool Janitor 
a studv of the functions and administration of schoi 
janitor sc'rvice,” Bnllotm, igi.:, No 24 of the Unite 
! Stales Bureau of Education The writer goes on.f 
showv that although the average annual salary ’( 
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higher than that of eletnentary and high-scbool 
teachers, including principals;^ most people fail to 
realise the importance of this service or, indeed, to 
give the sabjoct any thought at all, with the result 
that most janitors are selected and appointed toi 
personal or political rt'asons rather than on (he basis 
of merit, an<l many are nu'onipetent and ])lnsically. 
mentally, and niorally unlit. In vu’A\ of 11 u‘ huge 
control e.xercised by them ovei health conditions, 
espeeially as regards cleanliness, air. and hghl, then 
moral inflneiu'e, and tlie high ini^iortance ol their 
Avork educationally as .S(‘tting standards of house- 
keeping and tast(', and linanciallA as altering the 
prcsei'A ation of valuable propert\ . it is sniprising that 
this IS the first »'ompreliensi\ e study (d the subject 
that has been jjuhlished in Anu'rua 

Th)' teaching of cuufs and the (uu onrageineiit of 
activities inaKing lor good cili/eiislnp ha\'e ii'ceued 
a lar^i and nunnsing anioinil of altention in tlie 
United Slates since llu' \\'ai .Nunierons j^ainjihlets 
and It'alkds ismkhI h\ the iJim-an ot I'.diu.ilion on 

lessons iti (i\ics in the elenieiitarv grades." " jin*- 
ji.iration of ti'.u liers o| the sot lal stiidn-'- lor si'C'oiHlai \ 
Si liools." Ihia-sioiiK and girl-si oiits, " h'sson^ 111 
loiniiumilv and iialional Iile," " Aineru ains.d lon.” 

Ihe ti ai lung of (ivies .i'-, an agi ue\ lor loninninitv 
inleie',! and i il i/(Mtsln j) " (|i\' tin- ( oinmissioiier oi 
Kdnialioii), etc, have leuirded and stnniilak-d tiu' 
nioveiiient I'lii' Iasi ol the senes is Ihillehn. nua. 
No )y on " Sltilns of ec’it.un soiial studies m liigh 
-■■liools 'I Ins ';t\es Llu results ol .ui inv i st igat ion 
I ondiii 1( d bv the ran-ean in j 02 ’ , and i omp.u es them 
with tlie tails ri'vealed b\ a sinnlai in<iinrv in 1010 
Impoitarit ihangi-s h.iv'c dev i loped in the (icatmeiit 
ol (iviis .and ('lomanus in the sihool'-, the teiideni v 
being to leahe jin eoiiises mon piai lical and to deal 
wadi mod aai so, i.d .md eiononm d jirofjli-ms jiisIimiI 
of meielv willi llu maidimi-rv ot goceimiu'iii and 
(lonoaiii tlieorv ( )i Hu I '^.oiio largt st high si hools 
oj dll' ounirx to whiih a quest loimane was sent 111 
•'l-k', li.ill sent rejilu-s and of tluse S,S jiei leiil otter 
msinutton 111 mviis, most of tin- (oiiiscs being 
obli'galora mil jrjieriinl oiler < nurses m 1 onomiis, 
niori i ha 11 one-dnrd of w liu h ai e obhgatoi \ 

SoM I lei ent ill \ elopments m tdut ational joutnahsm 
are (le'-,i nbed b\ I’rof ('aison K’van ol Swartlnnou- 
< ollege, m I’aillelin 25 of io2] o| tin United St.iti s 
Ihireau ol i'.diu atioii 1 he teilmu.d t-diu ational 
jotirn,! lia\( bn n liaid hit hv-' Llu rise m eosts of 
(.'odiution and hiv i- vitli ihllu nlt\' held their oven 
Of the T.j4 joiiimils listed in the bullelm not more 
than 10, with an aggiegati (luulation ol les^. tlmn 
40,000, attempt to deal widi ('dnealional ])rol)lems m 
a national wav live of assoi lationnl i.onnevions 
Forty-eight State and a^soc lational jieiiodicals have 
an aggregate cireidation of 2^j,.Soo d’hev include 
the JOLirnal of the National h'duialioii Xssoi latioii. 
vvhicli in les.s than two veais has.iltanied a ciienlation 
of 130.0100 F.diu .itioii.d joiinudism m tlie dailv 
new-spajiets has maintained itself elle(tivel\ and 
improved m quality Mthongh die d ulv " school 
page " IS sill] maintained liv about m jx-r < ent of llu; 
chief American olailies, llu' piesenl timdenrv m 
nevvsjiapor treat nu-nt of education is awav from .sik Ii 
departmental nieihods . " ediieatioiial " news slioidd, 
it is considered, not Ik, so labelled and .slioiild conqiete 
with other news foi position On the jiart of school 
and college aiithoritic'?; lluue is a markc-d disposition 
to welcome, and c,o opeiate with newspapei nii-n 
For example, one n-jiorter was allowed to go Ihioiigh 
.the schools of the city, sitting each day in 0 class-room 
arnon^ the pupils,, to write a day-by-day fir-sUhand 


Societies and Academies. 

Paris 

Academy of Sciences, jidy jo,— M Guillaume 
pjigourdan m tlu' chaii — Gabriel Bertrand and H. 
Benzon \ kind ot jilivsiologu a 1 mu lal ion observed 
111 mice I>inmg the stiidv ni tlu elleets oi the 
nddilion ol ,1 liaee of /iiu to the loud ol mu e in the 
absoiu e ol viiamuk, om mouM' sm\i\ed eleven 
wei'k-- betoie show mi; .in\ sNinjiloiii ol trouble, 
while all ilu- otiier ainm ils In id onl\ bom Ihri'C to 
iivi' week's \' Giipnaid and M Dxibien 'I'lie con- 
deiismg .11 lion ol tlu- mixed m.igne-aimi ,\ 1 ( ohoLates, 
J^<)Mg\ 'llu all oliolates ol t lu- Iv pe ( d 1 ,. LJ . Mgl 
juodiui' eneigetu ( ouckn.s.ition ol .ddi'hv’di's and 
ketones, .ildoK being fnimed Jean Chazy. Th(' 
lu'kl ol giav it.itmn ol (wax fixed mas.-,es m the- theory 
of re].iti\it\ —'ill Varopoulo.s J'lie number of 
exei jilion.il values ol mulldorm luiu tioiis. -Ch. 
Maurain, A. Toussaint, and U. Ptis • 'I lie me.isnrcnient 
of an lesistaiiio on laihvay material An accotml C'f 
tlie resullu ot i-xju-rimenU i.irnefl out on a model 
; liain, one-twuitieth real 'a.a- -Mbert Portpvm and 
I'lanyois l.e Chatelier (tbtammg b\ lic.il healinent, 
lij’lit almnnniim allovs ol high l(nMl( stiengtli not 
( oiitanimg in.igiK'^ium 1 tu- olK i 1 ol tlu' h mperature 
; ol lemjKrnig is nivin I01 <m alimimiiim .illo\ (4-j per 
! (ent cojijK-r, o S poi < i nl maiiganes* , o ;.S pri cent 
siluon) and tlu n suits lontiastid with allo\-s of the 
dniabmini l\|)e < ontainmg magne-,mm \iulte Job 
and (iii\ Fimscliwillei 'tlu- [dmloi lu mu al i<’diU' 1 ion 
ot /nu siiljilnde i du)s|)hoieM t iit /nu snlplnde 
suspended m air-hee watc-i .iiid siibmitled to nltra- 
vaolet i.idialion tiom,i men m \ lanqi gn es inelallic zinc 
.111(1 tieesiilplmr. some! entigiMinsol /iiu jn-i lioiir being 
■ loiiiK'd AIM Werlenstpin and Jedrzpjewski : Tlu* 
j ev'.qiotal ion oti.iilxin 'llu- lali ol evapoiation (m) 

] ol i.irboii lilameiit lias bi.'('n dili mimed at lempeia- 
tnres betwiKii 'Soo and -,,00 (. absolute, .nid the 

K’snlts aie m .u'l onl with the eqii ition 

log /j/ I I 1 0 - I 7,000 _ I lo;; I . 

I 

bliiiii Ibis, 3100 (' al)s 1-, didueed a. llu boiling 
jiomt ol (arbon P Febcan \ method ot tliermal 

ti.u liniiation ol g.ises atismg Jioiu llu' i arlionisation 
ol solid t omluistibles Tlu - 1 lud is Ilea I ed ma vacuum 
to lenijicnilmes imTe.i-.mg b) stejis ol too and 
th(' gas jmnqx'd out .it lai Ji st.igc .md aiiabsed. The 
results rvilh .seven liiels ol dilletenl Ivpi .ne gnarfl 
in a di.igi.im Feiie Reich New oiganometfdlic 
(onijKiimds loppei j)iu’ii\l .and sdvei phenyl. 
( ojipei jilieiivl li.is been isolated .is the ri suit ot the 
K'aetioii oj dr\' (Ujiioiis lodidi on an f'lheteal solution 
of jdu'in Inuagiiesium bromuh (m an alniosjibtre of 
nitiogeii) riic jiiodiut is unstable, gMvmg copper 
.md dijilieiu I at .So' (' Coiijiei etliy! proved too 
unstable to isolati , .dthougli llu-re win mdieatkms 
ot its lorm.ilioii Sliver jilii in I vv.is prcjiaied by »l 
simil.n It. u lion imdei ether, at - iS ( , it is com- 
])lelely det onijKt.sed m a lew lioiiis into silver and 
dijihenyl J Bert I iromodqdienvhnetli.mc and the 
('.ngn.ird icaelion 'Ihe mam jniidiut ol the reaction 
of m.igiK'siiini on biomodijilienv Imelhane is tetra- 
phenyk'lhane -M Paslureau and 11 Bernard : A new 
imtliotl ol ji.issirig from mesityl oxide *lo tetiii- 
inetl)^ Iglyc’crol -Aljihonse Mailhe . Flie preparation 
of ])etrol starting with animal and vegetable oils, 
K.ipt' oil, liealfd with /me ( hlonde, has bet-n shown 
in an e.iihei t ommimication to give me to low' 
boiling hydr(K,arbons. It is now shown that vaiions 
otlicr animal and vegt-table oils behave similarJy on 
|j£,hoating^^anJiydrquk , ^rinc chloride.— JG Fosse, Ph. 





HaRcne, and K Dubois' Xanlliyl compounds derived 
Prom amino -iculs. — Alherl Michel - Levy ami Henri 
lermier ; 'I lie 'liapj' rocks in tlu* region of Jiaon- 
'I’Aajic - Patte : 'Phe isle ol aslu's. 

in Indc'-( hiiK'^i' \(;liaiio ot nicnt a|)])( .iranct 'I lus 
eolianu i-,laiir| \\m^ cIisioxckmI in llie jiiotcss oi 
onn.iiioji 1>\ the l.i]>a()cs(‘ slu]) W alidsnmam on 
U.ircli lom I Ih \(» 1 (.iuo vv.is \(‘r\ active' .1 

oifniglii l.ih 1 I >\ M,i\ J7, the .irca ol llii island 
lad Ixin iicliKi'd about one tin rd. .ind the 

•riiplion laid ceased l‘‘ Ehrmann and J Savornin . 

. omplem'-nt to llu‘ si ialigra])liu se ale ol llic' Kabylle 
les 1 ;<i b< )i A Iceiia (1 Ponticr 1 he hissll e lephants 
»t I’Jigland 'The nnd.ilnms (.1 /:A /)/ms an/n/io/s in the 
ipper I’lioceiie and baigli ,h ( juai lein.irv H Colin 
Old J1 Belval 'I In soluble h vlic.i ai bons ol the 

vlicat giain in tlu' c oiir-e c.i dc \ c lojiinent A 

Policard ,iiid (i Mani>enor . 1 he sl.ite ot the* oil in 

he lesetxe (ell ol the latt\ seeds The sc'ed in 
^einunatiou (- Grynleltt 'I he amitoniKai c oii- 
ililutlon and the signiln a I ion ot tile |ia\ihon ol the ' 
itennetiilM in uoiuan |ulesAinar '1 lie ph( nonieiia | 
j1 ifspiialioii I'jcau <1 ( onsideiation ot the' total 1 
airt.u e oi the led blood i 01 piisc les and the volnine 
)f owj'c 11 c'liisuuu'd ]>ei nuniite. it is (_oui huh d that \ 
:lio IheniatK abMnpluai is .aiboidinatc to the* pie- ! 
iiinnar\ solution ot the owpen in the blood lluid , 
I’he tine iiiiuJion ot the ic d ( otpiisc h s is to inc'rease, 
ly llu 11 o\\ geu alisoi pliou, ami to legnlaiise, like a 
lywluel, tile o\\;;mi u si 1 \ i' ot the liighc‘1 animals - 
Fadhe and [, 1’ Laiiphus lheeiieip\ (\])enditure 
-'1 tlu oieatiisiu in uallvine douii lull on .in iiuhmd 
)I<ille. I\‘ Herpiii I In su.ituiiup lu lull (hislipht 
d a riiiih>\ylli\ huiirlh'ii m h iiiilt' k Terroine and j 
1. Barlheh'iny I he i (jiiipositioii ol the oig.iiiisins 1 
n th(' coiime ol o\(tp(iieMs 111 the Irog, h'lniu 
rilOle m not a sMitliesis ol tat at the c \} ensc. ol the 
issues, but a tian-,]ioit to llie ovaiiy ol tat pU'\ionsl\ 
iceumida li (I in tlu oiganisin \t the inoinc-iit the 
'ggs nie deiicc’ied, I lie animal, without tlu ovancs, I 
'oiitanis ' \c't\ small pioj>oition ol lallv iiiattei j 
'll Dejean 'I he (iigin ol the \itreoiis bodv and ol i 
he /otuil ‘ () Dubosc'n 1' Grasse 1 he .simdl j 

lagell.e el ( tilo/yniu \ ihhUatUt^. Llieiiiie and | 

•alirioud Sergenl ami \ Catanei \ ai ( mat loii ti.gain.st 
jaludism ol Inals obt.iinec’ b\ ihc' nu c illation ot a 
mall luinibei ol h\ inp spoio/oites 

Ml i.r.orKN! 

Royal Society of Victoria June 7- h. J Hartung 
The Mount W'llson solai obseiva1or\ \ gciic-i.d 
iccoimt ol the sjiet t lolu hogi.i])h and the I'stab- 
ishnn'iit ot the ohsi r\ atoi \ on Mount W'llson w,is 
pven 1 lie' scilar towei ti'lescopes, .uul llu' gicat 
etlectni's loi slell.ii and lU'bnlar work, w ere dc'sc nbc'd 
ilid some ol the' lines ol iiu estigation whieh these 
nstruinenls ha\(' u'luh'ied ]iossibk', weie discussed. 

U (omliisK.ii leleieme was made to the inojected 
Vusri'aliaii solai obser\a1oi\ on Mt. Stronilo, fiom 
much ma\' be e\})ecled 

'June i ^ Mr Whsewould, inc'suh'nt, in the chair — 

1^' j Love. .\ct(Jeia1iou ol giaMty at the Melbouiiic 
>bsc'r\atoi\ On taking Wnghl's dcteniiiiiation into 
lecouni togc'ther with tlio.sc' utilised bv tlic' .uithoi m 
n.s prev ibiis pa])ei .the \ ahu' ol g is mereaseci, and the 
noan eiior clminushed bv o <301 tru /sc't Reasons 
irc given I01 rc'gardmg W light’s recent suggestion of 
mnatum m g witli the tune as unnecessary - Sydney 
*ern : l.>ilteumt t\])('s ot Austialian boomerangs 
Liid Ihcir flight. Ihe dilleient t>p«'s ol war and 
ctura boomerangs, found amongst the various 
nbe.s were described, and also the methods of making 
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tlu? boomerangs, and how ;|hey were thrown. The 
author attributed the origin of the boomerang to the 
slow evolution of the thro\ving stick, which, when 
llattc'iied and .sligiitly twiste.d, was capable of greatly 
increased r.nige Tins stick took a slightly circular 
conme, and by modlf^'lng it, a boonioning which would 
leturn was eventually developed 'Ihc different 
•lights ])ossible with the return boonu'rang w'cre 
illusii ated by wire models, and the method ot throwing 
them to attain the.se diiferc'iit lliglits were- ex])lamed. 
b'our different ways ol making the return boomerang 
were slic^wn. 

SYnx'i'.v. 

Linnean Society of New South Wales, April 18. — 
Mr .'\ lb Hasscl Hull, president, m the chair — W. 
1' Blakely, dlic Lor.inthacca' of Australia, Pt. iv. 
A conlinualion of tJic' systematic descipitions, eleven 
species and si\ \aiieties being dealt with, oi W’hie.h 
si\ species and h\e v.uictics au' doscrihed as new - 
II I Jensen; Some note's on the Permo-( ai bonifcTou.s 
and ov('rl\mg systc'nis m Central Oueenslaml. A 
summ.iry oJ tlie results oi gc'ological rcecdin.iissanco 
work in the conntiv lying bc'tween the ( hailcMlle 
Railway line and the' Longie.ieh Railway hnc' m 
Westc'ru Chieeiisland Notes au' given on the geo- 
logical sc'f|iiemc' ill llic ( ai mil \ oils and on the Pow'cn 
loimatioTis in tiie type district -- \ c'ra Irwin-Smith . 
Studies in lilc-histones ot Aiistr.ihan Jtipti'va IJiacliy- 
c'ci.i (1) Str.itiomy liche No .\. Tht' lespiratory 
systc'in in laiva, ])nj)a and imago ol Mch)/>onia 
nihruvj)S Mactjuait A i (uili ilnit loii to tlu' subject 
ol Ihe jKisl-einbi yoiiu development and eompaialive 
inorjihology ol the' T(‘spnalor\ lh|>leia andJ 

m insects in gcm'tal 'vW® i 

May ^o -Ml ,\ 1' P.assc 1 fi'e 

I li.iir - - 1 1 [ Carter Rcvisionol the tpiu-ia Ivthon, 

( isseis, and tlic'ii .lilies -'1 llarvev Johnston and (i 

I I Hardy \ levision ol llu' .\ustiahan 1 iiptera bek.mg- 

ing to the genus San ojihag.i 1 ills group ol Ihes is 
ol mc'dieal and V c'tc'im.u y mU'Ust bight names .ue 
placed .IS syiionviiis I01 thc' lust time, one nc'wspciii's 
IS (h'senbed, one is given .1 new nanu'. .ind om , which 
evideiilly h.is been iiniioilc'd trom North .\ment.i, 
IS acldecl to tlie list, making Iwentv-thiee sjx c U's 
now known trom \iistr.ilia - \ Lawson, 'the 

hie luslory oi Mu tocarlnys U'lvagotui (Hook) Pr.u - 
tu'.illy a comph'te account ot the g.inu'tojiliv Ic 
slriietnres ol one of the' raicst .ind most mleresting 
ol the Australian I’odoc .irpinea'. — J. McLuckie . 
Studies m syinhiosis iv. I'lie loot-nodulcs of 
t (isitaruni Cunninghamuuia and flieir physiulogie.il 
signiheance. 
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ail'd 'Patents*' 

T he"' relations which exi.st betwccii ati ^pleyer 
and his employee as regards patents for inven- 
tions are well known and, on the whole^ are just and'f 
stand the test of time. On our yiart. we arc always 
ready, and indeed anxious, to uphold the rights of 
inventors ; none the less so when the iiuentor happens 
also to be an employee. That thi're ha\e been acts of 
injustice tow'ards the empIoNoe is notorious, and that 
an inventor oeeasionally .siilTers at the hands of his; 
emyiloyer is beyond dispute. It is w'ell, iherelore, to be 
reminded from lime to time of the emyiloyee’s views, if 
only to seek opportunity for the removal of hardship 
under which the employee-inventor may labour. To 
his gnevanees a short article by Air. P. I'Veedman is 
devoted in the July-August number of the Scientific^ 
lI VArr, where, by a series of select ed example.s, there is 
advanced “a rough but true jiieture of the present 
Inals ot the needy inventor w'lio is an employee of a 
private finii.” 

The details, however, of these examyiles, wiiereby 
the eoiK lusioiis ivhuh have been draw^n from them 
may be rhei'ked. are wdiolly absent lint without 
imjnigning m any way the acdiraiy of thi' examples, 
considerable experience suggests that the addition 
which inventors make to the stiak of public knowledge 
i.s olten neither so great in amount nor so important 
in extent as inventors would has'e us believe. Many , 
a brilliant idea proves to be almost \'alueless to the 
I'omiTUinity unless means lor presenting it in jiraetieal 
form are devised by those wliose everyday business ' 
IS the immediate satisfaition of the publie wants. 
Employers, as is said, must live, and it i.s to their 
interest to adopt the latest and most elh('ient devices 
irre.syieetive ot the quarters in which thev arise. 
The subtle and elusi\(“ quality of inventiveness is 
such as to reijuire all the efforts of eiTi])ln)aTS to stimu- 
late Its exhibition by tho.se in tht‘ir employ. Harsh 
and iin-([iiitahle treatment of cmjiloyees eonducc.s to 
the satisfaction of neither jj.irty. In short, mutuality 
in aim w'lth due reg.ird to tht* dictates of justice are, 

111 the long run, found to pa) . 

In the .same article the suggestion is put forw'ard for ’ 
a patents eomniittee to be set up to report upon novel 
ideas, the members of the committee being thoroughly 
able technical men and men of high reputation. The * 
good ojiinion of this body would enalile the inventor “ to 
obtain financial backing for bis idea and free^him from 
rank robbery.” It wmuld also help, it is .said, in bring- 
ing the inventor into touch with those who might assist' 
him in furthering hi.s aims. The author of the article 
deliberately abstains from elaborating the scheme in J 
detail, but in this matter urges energetic action 
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as the policy of the National Union of Scientific 
Workers. , ' 

The idea of a patents coinmittee of this character, it 
may be remarked, is a fa\'ourite one with reformers, 
but however much there is to he said in its favour, 
its formation, functions, and operations would be such 
as to render the idea all but impossible in practice. A 
very near approath to tlic (onstitution and working of 
.such a ('ommittee i\as to be witnessed during the War. 
Many eon.siiltali\e bodie.s, in the exceptional circum- 
stances of the time, were estahlislied by the Ministry of 
Munitions ior estimating the value of inventions. As 
a result, a vast accumulation ol information upon the 
practical working ol those consultative bodies was 
obtained; information which, li made available to the 
puldic, Would indicate how little the expectation of 
reformers in this dirci tion (oukl be realised. Sound 
contribution to the dis( ussion of the relation between 
employer and emjiloyed as regards inventions and 
their mutuality of interest is e\cr weUome, and in the 
proper quarters should always recei\ e caretul attention. 
It is open to question, however, whether the claims of 
the employee will be materially enhanced by tlie 
advocacy which appears in tlu' Scientific Worker, where 
some basic misconception occurs in re.spect of the 
employee’s l(>gal position, and where the implication lies 
that all cmplo}'ers are to be- judged by rcfereni e to the 
action of those w'ho abuse their position. 

In a sei'ond article de\'oted to jiatents in the same 
issue of the Scientific Worker i)r, N. R, Campbell urges 
the entire abolition of the patent system without any 
definite substitute, lie considers that the system 
gives industrialists a wholly false view of the place of 
science in industry and, in consequence, diminishes the 
number of scientific w'orkers whom tliey employ. 
“So long,’’ says Ur. ('ampbell, “as we associate 
scientific work w'ltli patents, the delusion that is 
responsible for the backward state of scientific indu.stry 
in this country will continue,” and, if patents w'erc 
abolished, manufacturers would ha\'e to rely upon the 
excellence of their produces and the elTieiency of their 
processes and not on the establishment of monopolies. 
There must bi* dismissed once for all, Dr. Campbell 
continues, the wild idea that, by some modification of 
patent law or machineiw, there cun be wTested from 
the greedy capitalist some enormous profit that he 
makes by exploitation ot the in\entor. 

Dr. Campbell refers also to the necessity, in the. 
case of a cially important in\ention, of sjiendmg many 
thousands of pounds upon defending a patent in the 
Dourts. This necessity is and has been a crying evil 
which seems to be almost inseparable from the existing 
patent Jaw., It is indeed remarkable that the talent of 


facturer have not yet succeeded in- evolving a scheme 
whereby, at a relatively small cost, the scope of an 
invention may be accurately defined and the validity 
of its protecting patent readily determined. The diffi- 
culties in the production of such a scheme, which with- 
out losing sight of the interests of the public shall yet 
reserv'e to the inventor all the rights to which he is 
entitled, are undoubtedly great ; but surely some 
means are discoverable whereby the present outlay 
for obtaining confirmation of an important patent 
and the settlement of the allegation of infringement 
could be much reduced. The National Union of 
Scientific Workers would indeed be doing true yeoman’s 
.service if, in all its bearings, the Union would consider 
this matter and assist in bringing about a much- 
needed reform. 


The Social Influence of the Internal 
Combustion Engine. 

The Internal Combustion Engine. By Harry R. Ricardo, 
Vol. 2 : Btgh-specd Engines. Pp. vii + 373. 
(London, Glasgow' and Bombay ; Blackie and Son, 
Ltd., 1923.) 306’. net. 

I T does not seem long ago, thoiiA||^^^y tourtee!^ 
years have passed, since w'c^l^nieard a w'ell* 
know'n man of letters gently curb the impulsive pen 
of a younger writer w'ho wished to record an impression 
that the increasing use of the internal combustion 
engine must pro\ e a vital factor in our coming civilisa- 
tion. E\ents lia\c moved so rapidly tiiat it now' seems 
surprising that this impression could have apjieared 
to be an overstatement. But fourteen years ago the 
man-in-thc-street was quite unaware of w'hat sort 
of thing an “ internal combustion engine ” might be, 
if indeed such a thing existed. Moreover, until that 
time no engineering writer had even dared to put 
so unfamiliar a title on the cover of his book. Gas 
engines, oil engines, and petrol engines were of course 
know'n, but it W'as scarcely suspected that apparatu.s of 
that sort w'as likely to have any primary effect on world 
histoiyc 

Who would have then divined that the introduction 
by Daimler, fourteen years still earlier, of the high- 
speed petrol engine w'as of such potentiality that it 
would become a debatable point whether our “ sure 
shield,” the British Navy, should be allowed to have its 
Singapore base strengthened, in advance of the pro- 
vision of an adequate home defence force of those 
aircraft the very existence of which is one outcome of 
the pioneer work of Daimler ? This is, it is true, mereljr 
a military parallel, but equally striking ones gould be 
drawn .from civilian activities. The development of' 


the legal expert united with the genius of the manu- 
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chief characteristics of the age we live in. Even in 
England it is sufficiently striking, but in the Ignited 
States one person in every ten, man, woman, and 
child, has an automobile ; an average of one to every 
alternate household. Even so the continued output of 
the Ford fiict(^ry is measured in thousands of cars per 
day. Ameriea mu\' be a land of wide spaces, but if 
this rate should continue it is not difficult to foresee a 
further field for the activities of '“control” societies, 
this time aiming at control of the Ford “ lurth rale.” 

Tlie growth of road transport was not due to the 
stimulus of the War . it was in full steady growth 
before 1914. J>ut in the case of aviation, the future 
of the aero-engine as a prime mover is, and must be, 
vitally affected by the stimulus which grew from the 
War and still continues During the War itsell the 
best s('ientific and engineering talent was encouraged 
liy every possible fac ility, and by lavish outpourings of 
monev’, to produce yet newer and newer developments 
of the internal eornbustion engine— whether for aviation, 
tanks, seagoing craft, or road transport ; but chiefly 
for aviation. Aviation offered then a prospect of a 
v'ay out from what seemed an endless deadlo<‘k ; people 
tiad begun to fear that in the great struggle, there 
had lUK onsciouslv been invented a nevV, and very 
unpleasant, way ot life. Since then a relatively im- 
l^iovcrislied woikl lias sought to find le.ss costly means of 
defence tliaii the old , and the ]Hiblic. led doublle.ss by 
the p'sults of ('crtain American I'xperiments, has begun 
to look towards the relatively cheap defenee by air- 
craft as alfordmg a kjophole for escape from financial 
burdens w Inch might threaten to bf^come ovf rwlielming 
As a meiL- biisines', pro])o.sition, therciore, it “pays” 
to eiK'ourage aviation, and the surest jiath of progress 
ill this sense lies m the devTloimient of im])rovcd aero- 
engines winch shall be of unprecedented power, of 
extreme lightness, and yet be able to operate with 
equal fac ility at any altitude and at any temperature. 

One of the pioneers in this necessary development 
of the internal combustion engine is Mr. Ricardo. 
We reviewed some little time back the first volume 
of lii^ book (Nati'rk, January 13, p. 43). That 
volume dealt mainly with the older slow-sjiecd 
engine. The second volume is coneerned wutli the 
high-speed engine and w'lth its utilisation for certain 
specialised pur]3uses. It is a fine record of scientific 
research work ; carried out in no small measure by Mr. 
Ricardo himself, or by those with w'hoin he has been 
associated, directly or indirectly, through the medium 
of the Aeronautical Research Committee. 

Wc are wtII acquainted with most of the hooks on 
this subject which have appeared during say the last 
twenty years, and it js striking to reflect on the change 
in the noirit of view showrf'bv the-writerskt the beffin- ^ 
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ning of that period and at the end. If Mr. Ricardo be 
taken as typical of the modem wTiters, and to do so is to 
pay them compliment, it will l>c seen from even a 
cursory survey of the present volume that nothing, 
however traditional in the art, is taken for granted. 
Each problem is stated in scientific language, and 
critically and dispas.sionatcl)' examined ; very often 
the results are unex[>ccted, lint whether strange or not, 
thi.s critical review' of them has the immense merit 
that a chain of possible causation is constructed to 
which new links can be added. In- those w'ho have 
scientific imagination and insight, leading to new' lines 
of dev'C'lopnient. Each piece of analysis m fact is made 
to cany- within it the germ of tlie next stej) forward. 

The mere bulk and weight of Mr. Ricardo’s two 
volumes is lorbidding, and might with advantage have 
lieen le.ssencd. That, how'cver, is probably more a 
matter for the publishers than the author. I’lie author 
has done his part of the work well, though the book 
would certainly have gained by the freer use of the blue 
pencil. We have found very few- mistakes, though the 
puzzling letter-press associated w'ith figure 33 on p. i2i 
does not .seem to 11s to make the earburation procedure 
represented intelligible to the average reader. 

Mr. Ricardo is evidently not .satisfied with the present 
position as to fuel .su])p]ies. As is well known, much of 
his own research work has been devoted to fuel questions 

-Ills in\'estigations for the Asiatic Tetroleum Company 
he has fortunately bci'n in a position to make public : 
much to the credit of tliat firm. We quote from the 
present volume : “ Tlie mobile internal combustion 
engine is now' no longer a luxury ; it has become one of 
the prime necessities cif peaceful civilisation and the 
])rime necessity in time of w'ar ; therefore, the assurance 
of its fuel supply should be considered a matter of 
national importance. It i.s perfectly well known that 
alcohol is an excellent fuel, and there is little doubt that 
sufficient supplies could be produced within the 
tropical regions of the British Empire, yet little or 
notliing is being done to encourage its development.” 
It must be remembered, how'ever, that although plants 
well suited for the production of alcoliol are easily 
growm in, say, trojiical British Africa, it i.s likely to 
be a costly matter w'itb jiresent facilities to collect 
and deal with the material on the spot; hence it is 
reasonable that a very .strong case .should be put up by 
the engine users before steps are taken to embark on 
large schemes for power alcohol production. 

Lest it should seem that the high-speed engine is 
being considered too exclusively and the older engine 
ignored, Mr. Ricardo puts his vii'W on record : “ That 
the internal combustion engine has lound its ultimate 
sphere in the light mobile high-speed type is now 
■ evidenced bv the fact that, whereas in the vears 
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immediately before the War the annual output in 
horse power of both the light and heavy type in this 
country was alnait etjual, to-day the ati^fregate annual 
pow'cr output of the held high-sj»eefl t\pe is at least 
ten times that of all other Injks, and in numbers 
pntbably nearei t\\int\ times.” 

We welcome thi', book and We tongratulate the 
author ujion lt^ jiroduetion and upon his distinguished 
share in the (ampaign towards yet further develoji- 
ments. Those who take their stand with the outposts 
in this ( ain])aign and i-ndea\’our thenee to discern 
what yet lies m the laji of time will share with Mr. 
Ricardo his enthusiasm loi one of the most stimulating 
M adventures iii the woild of ap[)lied science. 

n.E. w. i 

I 

The Secret of Life. 

The Meihaiiisni of Jjfe in N elation to Modern Physical 
'Theory 1?\ I’rol fames Johnstone. Pp xn-t248. 
(London ■ Ldward Arnold and ( o . 1^21.) 15?. net. 

T llK professor ol o( eanogr.i])hy m the University 
of I.i\erp(joI IS well known as an eminent 
nologisl with stioiig phi1oso]>ln( al le.mmgs and an 
jnusual knowledge of ph_\si( o t heinii .d science. So 
ihe title of this book and the name of its author lead 
.me to exjui t something ol more than ordinary inteicst. 

It m<iy be s.iid at on« c tlial this e\pcs t.ition is lullv 
ustifiecl. tor Prof Johnstone's book is uncommonh 
Itimulatilig and leprc-sents a leal and delcTiniued eJtort 
rovv'ards si lent die s\ntliesis 

In the first eight chapleis, the subjects of \\'huh 
ire the nature- ol ainnial life-, the sensoii-motoi s\stenp ! 
die principles ol energv, the soun es of c-neig), on Mtal j 
iroelue'tion. biam and ner\e. the .special ner\ous j 


in certain magazines, shrewdly whets our appetite: 
“ Anyhow, our mechani.sm of the organism has come 
i again to a crisis. First of all it was a mechanical 
ex[)lanation ol life, and that being insufficient, biology 
resorted to a phvsic'o-e liemie al explanation, wdiirh was 
also insufluicnt, since physic s and elieinistry’ are again 
becoming mechanical. Looking about for the new 
ecmcejition that biology has now again to borrow from 
physics, VST have little difiiculty 111 fiiubng it, and it 
would ajipear as if it were really something new . The 
eonc'ept ls given to iis in the pin sical notion of statistical 
ineehanics and to this we shall return presently.'’ 

This sounds cxc-iting, though it is not quite evident 
at first sight wliy statistic'ul mec'hanies should be any 
]>etter than mechanics lIow'e\er, the secret eomes 
out m the last chajiter, which treats of “The Nature 
of Life.’’ Here the author ckab m a ^er^ interc-sting 
way with the laws of thermodynamic s^ Ins discussion 
being based on the statist ic-al methods of Rolt/inann 
and Smolucliow'sky It is pointed out that the imn erse 
“ becomes a eyedu oidet, such that the most ])robable 
])hases aie those in which ejitropi tends tow'aids its 
maximum value, and the* least jirolcablc- ones are tho.se 
in which the entro|)) tends tow'ards its nnminuin value 
I As such It IS a ])c-tmancnt univci'.e, self sul'Jicient, 
w'lthout beginning and without end." 

Proceeding Irom this basis, the author aiiivcs at 
the iollovving result. In inorganic' [)io<essi.s ancJ,J 
tendeiicu‘s available energy runs denvn and eritr^y.l 
inereases ; wdieuas m “ v ital ' pioc cssc s and tendencies 
available energy accuinnlatcs and entropy dccieases. 
Summing up, he stales (hat “ Jtt' hv mg, ])iocisses the 
mcTcase of entropy is retarded, 'fins is our 'vital 
conccqit Ills exact meaning w'lll be ivndered c lean-r 
Iw the following quolaticMi. Discussing the jihoto- 


neehaninns, and the- analvsis of behavioui, llu- antbor > synthetic action of the gn;cn leaf, he says : “ Staieh 
;ives tire uader an excellent and readable outline, accumulate s in the green leal exjiosed to simliLdit, 

veil dlustiated w'llh cliagram.s, of .some of the luncla- but the whole system is the green leaf + tlie COj and 

nental asputs of pliysiologv and the theory of c-nergy Tl2D + the ‘ clt-gradmg ’ suiiliglil. In the sv'stem thus 

mcludmg tire sec'ond law of therinoclynamus) It is j defined entropy' inereases very slowly. The sv.stem is 
‘airly obvious that these chaj)tc-rs are w'ritten foi the- one in wdiic;h tliere are ( on fled energy transformations, 

mrjiose of ])reparmg (he uninsLruc ted reader to iindei- (1) the degrading sunlight ; and (2) the pliotosynthetic 

stand what IS to follow . font ism the la.st three ( hapters, jirocess. If there wc-re no emqilmg, the solar energy 

iin the meehanistu loiuejition of hie, the inclining of would degrade, with a maximum enlropiy inerc-asc^ ; 

[lereeption, and the- nature- ol life, that we come to if thc-re is a c'onplmg the entropy increase becomes] 
ibc kernc'l of ilie mailer. minimal. The coupling is alvvayvs the mark ot Hfe'^' 

In the first of lliese chapters the author descTibes activity." 
the mechanu'al s\ sti-m ol De^ ai tes. llav'ing disposed Suppose wt illuminate some oxygen at room tempera- 
jf Descai^b's, he then pioc-eeds to demolish Jac'ques ture with the right .sort of ultraviolet light. SomeJ 

Loeb, in other words, be finds the modern phy.sieo- ozone is formed. In tins inorganic .system we 

dicmical “ meehanisms ol life " c-c^ually imsatislying, two coupled energy transformations, (1) Oxygem--^ 

ijqually meehanical. But the last paragraph of this 0 /one, with increase of free energy and diirmption 

diapter, like the conc luding sentence of one of tliose ol entropy ; (2) “ degrading ” ultraviolet li^ll^'With 

serial instalments ol ‘‘ blciod and passion.' btlmt appear, ,,diminuti^^ 

28 io^/vol;'?;i 2 ] ■ - 
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Suppose again 'that we'^ahake a, solution of, oxygen 
in water with zinc filings. Some hydrogen peroxide 
and some zinc hydroxide are formed. Here again 
we have an inorganic system and two coupled energy 
transformations, (j) Oxygen + Water — Hydrogen 
Peroxide^ with increase of free energy and diminution 
of entropy: (2) Zinc H- Oxygen -f Water — Zinc 
Hydroxide with decrease of free energy and increase of 
entrop)' 

Hundreds of such examples might fie given. For 
example, by a suitable coupling of voltaic tells wt 
can realise the pair of coupled transformations, (i) 
H2 + J2 — >2111 0(/., with increase ot entropy; (2) 
2 If Cl aq . — > 1 12 -f' CI2, with decrease of entropv. Thus, 
a coupled transformation involving, wlien taken by 
itself, a decrease ot entropy, is no }ircrogative of the 
living cell or organism. The latter is not a bit from 
an “ improbable ” part of the universe, whieh is rclard- 
ing or reversing the operation of the .second law of 
thermodynamics in our particular part of the universe. 
A living cell or organism doe.s not, as it were, act 
sjiontaneously. If we could photograph Mr. Home 
in the act of spontaneous levitation,” %ve could 
wager quite safely on I lie existence of a “coupled 
degradation.” even if we could not .sec it. The con- 
tinued activity and existence of a living organism 
depend on its utilisation ot an environment which 
is not in perfect tlierrnodynamic equilibrium. The 
totality ot till' actions invohTS a decrease of free 
energy (increase of entropy), w'hile a part will in 
general involve a “ storing av'ailabdity,” i.e. an 
increase of tree energy and a decrease of entropy, 
fiut this is a general characteristic of most complex 
physico-chemical ai tions and reactions, including also 
the physieo-chcmical actions and reactions of the living 
organism and its environment. 'Phesc facts arc, of 
course, w'cll known. The late Prol. Benjamin Moore 
often pointed out that the living cell acted as an 
“ energy transformer.” What he really meant was 
that It acted as a transformer of “ energy potential,” 
running some energy up to a higher “ potential,” and 
some down to a lower “ potential,” like an cledrical 
transformer. If such coupled transfonnations never 
occurred in what w'e call the inanimate world, then 
we might find here a real prerogative and thuraclcristie 
of vital activity. But the existence ot such coupled 
‘‘ up-and-down ” translonnations in the inorganic- 
world is the commonest of occurrences. The inorganic 
world in its various transactions docs not, in fact, 
only “ go down hill.” The progress of the rake is 
zigzag, and not wholly a piece of undiluted villain). 

In trying to gain an understanding of the totality 
of the actions of a living or^aiusm,. it appears to the, 
reviewer .vfe 


actions or 2 behaviour ” of particular individual 
' entities, rather than in the average statistical behaviour 
of “ crow'ds.” A piece of radioactive material decays 
according to the mathematicfil laws of continuous 
change, but behind thi.s apparent continuity there 
lies a series of discontinuous changes or “ mutations.” 
The apparently continuous aetivit)' manifested in an 
ordinary chemical reaction, wdiich can also be repre- 
sented by the mathematics of continuity, is due in 
reality to a hidden senes of “ critical ” states and 
“ critical ” transformations. Ex erywhere the “ evolu- 
tionary' changes ” of indu'iduals appear to be of a 
discontinuous, critical, or mutational t)pe. Behind 
or below' the determinism of our statistical laws of 
phy.sico-chemical change there lies a deeper determin- 
ism ba.sed on the transformalituis of particular in- 
dividuals at particular moments. Modern physico- 
chemical science has already obtained a large measure 
of success in analysing this apparent “ spontaneity ” 
and in discovering the intimate laws of action of 
individuals. 'I'he City Actuary is being replaced by 
the Harley Street physician. Meanwhile, the philo- 
sopher with his ilan ot impatience (and ignorance) 
hurls defiance at the harmless corpse of the older 
detcrmini.sm. 

Frof. Johnstone’s book contains much more, however, 
than his attempt to find a characteristic or criterion 
of vital activity m statistical mechanics. It deals 
with sucli subjects as perception, behaviour, mind, 
memory, freewill, habit, etc., and attai ks the doctrine 
of determinism as applied to the deliberative actions 
of animals. Thus the author says : “ In most animals 
there is some indetemiination and spontaneity of 
behaviour, and the more highly organised is the central 
nervous .s)stem, the greater seems to be the degree of 
indetemiination that is exhibited.” In much of this 
di.scussion he reveals hiiriselt as a follower ol Bergson. 

Finally, Prof. Johnstone, the philosopher (us dis- 
tinct from the psychologist and biologist) allow's him- 
self the luxury of what he culls a “ metaphysical 
discussion,” which, however, he relegates to an appendix. 
We need not follow- him into those “ faery lands 
iorlorn.” Blnlosoplicrs {i.e. the professional sort) live 
by taking in each other’.s washing, and it i.s no part of 
good manners to interfere with these detergent .cere- 
monies. 

The geneial impression wdiieh one gains from this 
book IS that the author is dissatisfied with the present- 
day physico-chemical description of biologicakequences. 
But it does not appear that he has anything better to 
offer. We have seen that his thermodynamical (or 
statistical mechanical) discussion jirovides nothing new. 
lie brings in the modern physical theory of relativity 
^andjwTOs^to. find sorne comforf in the reflection that 
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the electrons, atoms and molecules, when going about 
their lawful occasions are, after all, only successive 
space-time coincidences. But so, also, arc the biological 
sequences ! 

Nevertheless, Pro!. Johnstone’s book is the work 
of an honest, mature and determined thinker, who 
posses.ses a good knowledge of physics, chemistry, and 
biology, As such it is worthy of very serious considera- 
tion and thought, and constitutes a most interesting 
contribution to scientific literature. 

F. G. Donnan. 

The Geological Description of Britain. 

(1) Memoirs of ihc (jeaJof’iral Survey : England and 

Wales. F.xjilanation of Sliect 96 : The Geology of 
Liverpool, iviih Wirral and pari nj the Flintshire Coal- 
field. By ('. B. Wedd, B. Smith, W. C. Siramon.s, 
and I). A. ^\'r{l^. ]’p, vi ! 18^^ 4?. net. 

(2) Memoirs oj the Geological Survey : Pingland and 
Wales. Exiilanjilion ot Slieet JO9: The Geology of 
the Country aiound ('oventry. including an At count of 
the Carboniferous Rocks oj the )l aru'icksh're ('oalfidd. 
By T. Kabtw'ood, Dr. ^\ . Gibson, T. (' {'.intrill, and 
T. II. \\ hiteluvid With contributions ]>v j)r. il II. 
Thomas and the late (‘ II. f’linniiigton. i’p. viii I 
149 -I 8 Plates, si. n(‘t .Also Slieet j(>(), i ineh to 
1 mile, eolour-jiiinted, Drill edition, 2v 

(3) Memoirs of the Gcologua! Suivev : Scotland. The 
Geology 0/ Cnnoiu and the Moor o/Rannoih (I'lxplana- 
tion ol Sheet 5.^). fb L \V. llinxmnn, R. G 
('arrutluTs, and M. Alai'gregor. With contributions 
by tile late Dr. C T. ( loiigJi, and I’etrological Notes 
hylh. 11 . }] Thoinm, and JL H. Read. Jji. jv + yO. 
4jr. net. Also Sheet 54, j inch to t mile, eolour- 
printed, Drift edition, 3V. 

(Sonthamjiton ; (Jrdnaiiee Sur\'ey OtHce ; T.ot\dun: 

E, Stanford, Ltd.. 1923.) 

NDER the direction ot Dr. J. S. Flett, the 
Geological Sur\ey of Great Britain, with its 
lappily increased emolument and stall, remains one 
f the most progressive scientific institutions in the 
Jritish Isles, 'fhe fir.st tw'o memoirs here noticed arc 
lased on the rex i.sion of mapping dune in earlier da\s, 
,nd they form an effective answ'cr to those wdio hold 
hat geological observations once recorded are m- 
apable ol impro\ ement in the light of later knowledge. 

(1) The aciount of tlie Liverjiool district is appropn- 
,tely published in time for the visit of the British 
bsociatiun. l)etails derived from mining devclop- 
nents ha\e been utilised, and tu'enty-lour shatt- 
ections in the Idinlshire i nalfield are represented in 
, plate. The aciount ol tlie recent improvements in 
mt^-%5)plies (pp. 1 2 7- 1 47) records the great success' 
I [ Jo , 2810, VOL. .112] ;; 


of the Vyrnwy reservoir, which was con jdeted in 1S92, 
only 7'2 per cent, of the w'ater u.scd by .iviTpool being 
now draw'n from w'ells in th(‘ Bii liter be> 1 that underlie 
the city. The case of llohw'ell 111 Jdii .shire down to 
the days of the War, when the water wars carted to 
the upper part of the tow'ii from the )ly well of St, 
Winifred, and then dispensed in bucki s, is (jiiaintly 
described. This supply w'as seriously n lin ed m 1917 
hy being tapped by mining operations, iiid at present 
a reservoir is being utilised to receive w'ater jnimped 
from neighbouring shafts. 

The glacial deposits of the district now' recei\'i 
concise dc-scription, based upon .studies by Mcliard 
Reade, G. IE Alorton, and others, w'ho have made 
Liveqiool famous as a centre ot geological observation 
Important modifications liaie, however, been made ir 
older view's as to the mode of deposition of tin* drifts 
and it is well to havi the evidence of the striation ol 
the rock-floor by ice from the Irisii Sea conclu^ve-lv 
}>rit forw'ard (p. 96). lln* gbicial strar occur mainly 
near the coast ; the) are divet ted to the south -Mst ; 
and 58 per rent, ot tbc Ixmlders Imm a da\-]at m 
Stanlc) Road (p. 95), examined b\ Moitoii and Good- 
child, show'ed stnations on tlu*ir surlac es Lbi list oi 
erratics ineliide.s locbs Irom (lie eoiiiit)' ol Ariti'iin, 
Ayrshire, Ailsa (Vaig, .uni the Isle ol M.m, The 
e\idein'e for the exislt me ol u great Tnsli .Sea ehnier 
l^ here c'om])lete. 

(2} 'J’lu memoir cm the ‘ C'oiinrry aioiind ( oventrN ” 
IS m reahl) a desc nptiun ol the urc’a ol the* ac eomjian v- 
ing Slnvt lOy or the colour printed one ineh m.iji, and 
loN'ens the very interesting district north and north- 
east of the eifv. The whole of the W anvic kslure c oal- 
held, which extends into .Sheet 155, lias, liow'eier, been 
included in the memorr. Edin-ationall)*, the map is 
a fine one Irom tlie contrast in structure ol it.s eastern 
and western areas, the Cambrian shales and c|uartzite 
coming in west of the great fault, and underlying tlie 
Middle Coal-measures, while the dnlt-covercd Tnassic 
country to the east includes the remarkable inlicr of 
ancient qiiariz-diorite, formerly styled granite, that is 
quarried at Lane’s Hill. 

It is suggested on p. 20 that tliis and the similar 
rock of Mount Sorrel, w'hich formed part of the land- 
surface in Triassic times, ma)' he of Devonian age, like 
the granites of the Lake District and of southern 
Scotland. We note among the geographical features 
the growth of Coventr)' in consequence of the raining 
activity north of it (p. 1), and on the map the grand 
old line of WAatling Street, with the main route of the 
London, Midland, and Scottish Railway, keeping 
similarly to the Tria.ssic lands. 

(3) The third memoir dealt wtoln t^s notiepe leads 
u§ to.a very.difetilcbuatiV. tTte Moor nf ‘Rannr.^is 
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Jias now ])cen raversed by the railway to Fort William J 
but iis esseii'ial w'lldncss Temains, and has become 
knowMi to tho usands who otherwise could have realised 
little ( 1 the y -mness of the central highlands. We are 
here cn the .itershed between the North Sea and the 
western inlet , and its rugged characters seem typified 
in the trcjK *i-likc hollow in which Loch Eri('Jit lies 
(p. 9). The ( ('otoured geological map^ with its audacious 
mass ot scailt;t where the early l^evonian granite forms 
the moorland, should be studied side by side with the 
hill-shaded sheet of 1876, on which Mr, R. McFaddcn 
gave us Mliat is sure))' one of the finest examples of 
hadiiiring m the world. 

The question of recumbent folds among the melti- 
morphosed stratified series has been raised by Mr. E. 13 . 
Bailey, and the views of the offic'ial geologists in this 
difficult region show healthy differences that will 
stimulate \ct further work. By any one who has 
emerged on the moorland from the deep dell of 
Glencoe, the courage of those who have nnestigated 
the disti'K l yard l)\ )anl must he gratefully acknow- 
ledged and aflmircd. The most striking feature of the 
dcs('ription ut the glacial dipo.sit.-' is the e\idcnie tliat 
boulders ol the Rannodi gianite liave been alnmdantl) 
lifted In- tlie land-us to lu'ights of jooo feet abo\c the 
level ot the Tiiu(iil.ind m<ls^. (i. A J. (' 

Medical Science in the War. 

nisto}\ Ilf till (luat II ar : l\asn! tni Official Doenmeah. 
'lihihud .SVtvviC'..’ /hsmwn of the War. Vol. 2: 
ladiKlnif!, the MedhaJ Jspcth oj Aviatum and Cai 
Warfiiir, vid (ins Poi^^oning in Tanks and Mines. 
Edited lt> Alaj -Gen. .Sir W. G. Ahu pherson, Maj.- 
Gen. Sir \V. B. llerringdiain, f'ol. T. K. Elliott, and 
Lt.-Col. A. Jiallour. J’]). \]ii +6ji +7 j)late,s + 6 
maps. (Lond(»n: ll.M. Staiioncry OIIkc, 1023) 
25^. net. 

A S the details ol the War fade aw'ay into the past, 
our perspective of tlie onleal emerges more 
and more dearly, and wdien viewed from a distance 
of five or more )'ears, the magnitude of our effort begins 
to make itself apparent. Tirin', if it has not )et healed 
our wounds, lias at least enabled a considered diagnosis 
and history to he made. How wonderful that history 
was, how resourceful our resistance, how well-earned 
our victory, can lie gathered by reading tins truly 
fascinating account of tlie work of the Medical vServiccs 
during the War. Never before in w'ur has the air 
played so big a part ; its physical properties have 
loomed large in jiroblems of aviation, w'hile its im- 
portance in respiration has made [ihysiology one of 
the most indisixmsable ol sciences in connexion w'ith 
iiviation, gas w'arfarc, and mining operations. 
Application’ of the results of scientific resjearch led 


to the solution of most of our difficulties. By careful 
tests men could be selected who were physiologically 
suitable for flying, while those unfit could lie eliminated ; 
“flung strain” could be detected and treated; by 
the use of liquid oxygen a\dator.s could reach heights 
otherwi.se unattainable, and still retain their efTiciency. 
Many lives were saved, and considerable advantage 
gained in consequence. 

After that portentous experiment of April 22, 1915, 
w'hen the a.spect of warfare was changed by the use 
of a.sphyxiating gas by the Germans, stupendous, 
efforts were made to (le\'ise protection against this 
form of attack. For a wdiile, gas offensive and anti- 
gas protection strove, on either side of that awful 
.strip ol neutral land, ca< li to outdo the other ; the 
ultimate victor)^ was with the defence. 

That the British box res]>irator w'as easily the best 
in the field cannot be denied by any one who knows 
all the facts, lor it w’us satis lac lory both from lire 
chemical and plnsiological fioint of aicw', and hence 
this form of respirator w'as grcatl}' in demand not only 
lor the use of our own troops, hut also lor those of 
several of mir allies, lls evolution irom less perfect 
predecessors is full) explained m the tcnlfi cliapter of 
the hook, t'hapter ix. runtums a full account of 
.sc\eral gas atl.u'ks made ujion our Iroop.s ; in one 
(Mse at least the rexiewer can testify to the c'omplete 
ac'curacy ol tins ollic-ial ac'counl, and has no doubt 
that all the other acuiunts arc e(|iial]y accurate, since 
they were writtc-n up in the field by except ionally 
able Army clieniical adxiscrs, on the basis ol verified 
rejiorts by the unit.s concerned. 

Gas warfare reached a crescendo in Jui)" ic-p7 when 
mustard gas wms first cniplo)ed, and tlic number of 
casualties .suddenly juinjicd uj), and even with the most 
stringent jirecautions remained higli until tlie end of 
the War. This was due, not to jnefiieieney of llie 
respirator, but to diJlieulties cif detection ol the gas, 
and to damage done to the general body surface by 
the .sulxstance. In sjale of all our precautions the 
total rejiortecl gas casualties were* 180,1)83, not counting 
some who died on the* spot, or were taken jirisoncr ; 
something more than 6000 of tli<'.se died, wlule about 
ic),ooo had been classed for pensions during the year 
1919-1920. This forms about 2 per cent, ol the total 
post-War disabilities, which is only a small number ; 
ver)'’ lew of the.se men have since died from indisputable 
effects of gassing. The medical treatment of ga.s- 
poisoning may therefore be said to be fairl^^ satis- 
factor), and is fully discussed, tcigether with the 
patholog}’’ of gas-fioisoning, in the official account. 

Mucli has been written elsew'liere about gas warfare ; 
it has been desuriired as a cheap, effective, and humane 
.means ol attack, and also as the most costly, most 
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incffcf'tix e. and most brutal wrapon yet devised. That 
it has ( ome to stay is ('ertain ; that it cannot be ignored 
is jncontcstahlc ; that it may (aimi be the means of 
u]tiinii(el\ (“xtinmnsliinL’ the ( ivilisution \vlii<li has 
eiiyendercd il .seems not 1mJ)os^l[>lc. No one could 
read this ( onsidered atioimt without being impressed 
by Its lundamental simnfn ane<‘. 

'i'hde IS one gas .ig.unst whi« h tlu- respirators arc 
not eflferlive; this is carbon monoxide, it was notj 
and ( oiild not easily be used as a means of attack, 
but was erKounlerecl m ill-\ entiLited tanks and in 
mines afltT a blow liad (x ( urred. 'J'his dangei wxis 
met, as .similar (kmger is met in eoal mines, bv the use 
rif sonu^ lorm u1 oxygen respirator. Mini' n‘S( ue wxirk. 
and 1h(' treatment ol earlKHi monoxide poiscmiiig, lorm 
the coneluding ehajilers of this \alnable and interesting 
document . 

The Foundations of Future Psychology. 

The Natan' of Intelhgcuce" and the /V/wr/yVew of 

Cognition J 3 y Prol. (!, Speaiman. !*[). viiH-j58. 

(London : Macanillan and (ai., J.td., Tq23.) i5i, ne*t. 

“ T N tliese priiK ijiles, then, we must venture to hope 

][ lliat the so long missing genuinely sc'ientifu 
foundation Jor psyeiio]()g> lias at last been supplied, so 
that it can lieiu eiorward take its due place along with 
the other solidly ioimded sciences, even physics itself. 
In particular, tlii'se jirineiples (together wnlh (om- 
mentaries upon tluan) appear to furnish both tlie proper 
framework for all general text-fiooks and also the 
guiding inspiration lor all experimental labours." 

This IS the author’s very confident ( omdusion. The 
source of eognilioii, he holds, is expenence. 'J'his he 
defines as “ that wliah is immediately li\ ed, undergomx 
enjoyed, or tlie like a definition which wmiild aiipear 
to include digestion and the hardening ol one’s arteiics. 

'I'he first inli’lligenl oper.ition is tlu' apfwehcnsion ol 
exporieiu e. 'Phis is said to mdude sentience, affection, 
cognition, conation, and the ego, 'fhe inclusion of the 
ego is firm Init apologetic, “ pending some miieh more 
piausihic aJternatnc explanation being proffcied.’’ It 
is hinted (but not argued) ihiil the lundamental con- 
nectedness of these items is also ajiprchended at tins 
primary level. 

The second principle -the “ ediu’tion ol relations ” — 
states that the jiresenling ol any tw'o or more 
eliarai'ters tends to e\oke irnmedialeh a knowing of 
relation In-lwedi them.’’ The jiroof of this “ tendency 
tow.irc.'.s e\()catu)ii ’’ apjic-ars to be that these ri'lations 
may be chsro\erc(l These relations include all the 
categories lime, space, causality, and the re.sl. All 
are neatly ticked oi'l. 

The 111! rd principle'— the eduction of correlates — is 
that “ tlie presenting of any character together with 
NO. 2810, VOli; 1 12] 
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a relation tends to evoke immediately a knowing of the 
correlative character.” This principle is very thoroughly 
elaborated and illustrated. 

'These principles and their manife.stations are called 
" noegenetic ” because tliey are “ noetic ” (self-evident) 
and generate furthcT knowing. They arc- “ llie prin- 
ciple's of intelligence " and fundamental Jor cognition. 

'Tlie I look, we are told, is “ .solely p.sychologic:al and 
liy jiredilectjon praetiuil.” 'The author, in consequence, 
believes liimscll justified in adopting the met hods of 
a drumhead court-martial on the frequent oerasions 
when lie lac kies metajihysieal points. Since the essence 
of his argument, how^ever. is noetic, seli-evidenee, it is 
dilTieult to understand wJiat he means by unadulterated 
psychology. Certainly lie makes a most resolute 
attenipl to illustrate and cormliorate liis results from 
laboratory evdderue ; and this is the mo.st valuable, 
as it IS also the most distinctive, feature of his dis- 
cussion. Tie is far too elcar-lu'aded, however, to 
mistake corroliorative for fundamental evidence. 

Take, for example, one of his tavoiinle tojiics — the 
initial status of sense-experience. Neitlier his choice 
ol this topic nor the greater part of Ins treatment 
appears to be predominantly p.syehologi( al. He 
begins vvilli the argument comnionl)' known as pliysio- 
logical scepticism, and ignores the vicious urcle it 
contains. Satisfied with tins, he ajipcars to roly on 
self-evidenc'e until ciuite late in the work, when he brings 
eoirohorative ('xpc'rinieiits to bear upon his implied 
assumptions concerning this “ tremendous problem of 
objectivity.” It is true that he assigns to the.se ex- 
pernnents much greater value than i,s due ; but liis 
lallacy is loguail, not experimental To ])ass other 
])omts, the lirunt of las discussion here coiiLcrns sub- 
jectivity in the sense of “ a(.tually constituting your 
state ol (.onscionsness as w'lieii you say' ‘ ]VI\ conscious- 
ness w'as that .sens.alion.’ ” Since many pliilosophcrs 
hold that no one ran ever truthfully say any sueh thing, 
It IS j)lam that this “ experimental ” question is a 
flagrant petiiio fri nci pH. 

'The same remarks seem apposite w'hen tlie author 
deals expressly with “ transcendence.” It is clear to 
him tliat somehow' we come to know' what i.s not a stale 
ol ourselves, and he allege.s that w'e do this by educing 
correlates. We apprehend the ego, grasp the relation 
of otherness, and ediic'e a not-selt (p. 107). 'This looks 
simple. Self and otherness, together, will give you, of 
course, “ other .selves,” or ” otlier tlian any self,” or 
“anything other than yourself.” You can therefore 
“ educe ” or “ draw out from the very nature of the 
item (yoursi'll) presented ” your parents or. if you will, 
the rest of the universe. In short, anything can be 
done by these methods, and it i.s not at all clear why the 
author did not plioos"i^,tQi,‘^ educe ” f^4on“0xpenence ” 
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from oxperiencc ” or “ incite objectivity ” from' 
“ finite subjectivity.” 

These principles arc called “ qualitative,” but there 
' are also five “ quantitative ” ones, and three further 
“ anoegenetic ” principles of reproduction, disparition, 
and variation ot clearne^s. 1 have spare onlv Jor a 
few remarks on these lieads. 

The first three of the five quantitative principles run 
as follows : (i) Every mind tends to keep its total 
simultaneous cognitive output constant in quantity 
however varying in quality ; (2) the occurrence of any 
cognitive event produces a tendency for it to occur 
afterwards ; (3) the occurrence of any cognitive event 
produi'e.s a tendency o])[)osed to its occurring alterwards. 

Ot tliese (1) looks as if it meant that every sleepy 
mind tended to have the same cognitive outjnit .is it 
has when alert. 'I'his, however, is not what is meant. 
Our author seems to mean instead (p, 131) that the 
occiirreruc ol any (me noegent'tic jirocess tends to 
diminish the others The second noegeiielic process, 
however, ])resMppuscs and includes the first. 

(2) and (3) lire flatly contradictory, .so that it is 
d’tficLill to know vvlial to do with them. Tl^y aie 
(vdled rcs])ei.liv ely Rdentivity and Fatigue. It m.iv 
be WMirth remarking, then, lliat Fatigue, in ordmaiy j 
laiiguage, does not Kmtradict (2). When vou arc tiled 
you arc likely to stop, hut ajlnward^ you may begin 
again. 

1 <!■' not mean line'll- ( i-itici''m.s to he verbal, hut 1 
should he glad d they wen*. For the autlioi’s eour.ige 
.md resouKc 1 have nothing hut admnation, and liis 
vigmiir IS nhvavs ufieslunv. [on.v Laird. 


Our Bookshelf. 

Mcmoiy<i of tfu heoJo'^ual Surrey. Special Reporti on 
the Mnieutl iSsouirei, oj (Ireni llntaiu Vol. 1: 
Tufifyieit and Manganese On Third edition. IJy 
Henry Devviyaml 11 G Dines; with Contrifmt ions 
hy ('. N. IJromehead, ' 1 ' k'astwoocl, G. V. W'lLon, and 
R. \\ . T’oeoek I’p. IV 4-83 + 3 plates. (Soiith- 
amyiton . Unlnam e Siirvi'v OOii'c; London; Jv. 
Stanford, Ltd , 1923.) 2s. mh. 

The latest edition ot the rejiort (m the British ores 
of tungsten and manganese merely brings up-to-date 
the information contained in the previous editions, lint 
it cannot he said that it has brought out any new facts 
of importance. Rerhajis it only serves to emphasise 
the industrial unimportance ot the Rritish .sources of 
supply. Temiioranly tlie War directed attention to 
the donnstK sources and (aused these to he jutnely 
worked, Imt under pust-War (onditions, the home 
deposits have ag.iin been loiind to he unable to compete 
with the richer dejiosits that ('xist abroad. This is 
well exemplified hy tlie orci of tungsten, the British 
output of which touched nearly 400 tons per annum 
during the War, wdiile the output to-day is piohablj' 
less than a qtia^er af this quantity ; in the^ same, way 


the price, which during the War reached 555. per unit, 
is to-day only about,^ i2r. Furthermore, the total 
output from Great Britain is only about 2 A per cent, 
of the w'oilcF.s prodiu'tion. 

In the case ol manganese ores thi' figures show the 
same teiideiKv, though not to so marked an extent; 
this IS due m jiart to the f.ict that the great hulk of the 
Hntish ores of mangancNe arc ot low grade compared 
to the imported ores. Tlic t hief (cntrc ol our home 
sujiplies IS in North-\\ est Walt s, m Carnarvonshire and 
Merionethshire, both ol wha hdisiritts are w'ell described 
111 the present npoit 'riiese ort's appear to average 
less than 30 per cent, ol mctalht manganese, while 
inqioitcd ores tontam at h'ast 50 per cent. Even so, 
how'ever, the tonnage ol domestK ores is barely i per 
ecnl. ol tlie woild's jirodiu lion, and only about 2 jier 
cent, of our im])orts. Iveonomu ally, therelorc, the 
Biitish production t»f Ixith these ores is iieghgihle, 
and a eareliil study c)t the ie]>ort belore us allords no 
ground ior hope that it will ever btcome a factor to he 
icckoiied w'lth in tlie world’s markets htr either mineral. 

Cements, Limes' and Vlasteis • then Materials, Matiu- 
facliire and Pioperlies. bv Jv C Ictkel. Second 
edition, revised and parth revviitK'H. Rj). xxxi +' 
O55. (Ncw'Voik: J \Viley and Sons, Ine ; London: 
('hapman and Ihill, Ltd., 1922.) 32.S. hd net. 
Eckel’s treatise on (cmiaits, altlioiigli dealing almost 
exthisively w'llh American praitiee, is one ol tlie most 
thorougli works on this subject, and the new and 
lev i.secl edition will be ai ceptccl as a standard authority. 
'I'lic scanty references to English jiraduc are not 
always a((Uiale, and the casual itsidiT might sujipose 
that tlie industry m Great britain was msignilieimt, 
but the inlormation m regard to the United States and 
Canada is vcr\ full. A more detailed account of the 
fixed mc('hanie.d kilns wliieh aie now assuming so much 
miiiortance would hava’ been welcome, as the\ are now 
becoming serious rivals ol tlie rotary kiln. It has been 
louiid possible to uk ludi‘ a short ac('ount ol the high- 
alumina cements i-e(ent]y intrudiK cd. although there 
is no syslimialu ( onsuleration of their properties. 
'J'he SCI tion on slag (cments is misleading. Only the 
older poz/olanu tements, consisting ol mere mixtures 
of granulated blast Tiirnac'c slag and lime, are considered, 
and the much more valuable “ Iron - Portland ” or 
Blast-Furnace I’ortland ” (cments, made by mixing 
a suitable granulated slag with (linker and grinding 
togetlier, are not even mentioned. The chemistry and 
physics of eemeiil do not recaave attention, the Ireat- 
ment being piirelv cinpirKid, but withm its limits the 
book givesan e\i client siirv ey of an imjiortant American 
industry. 

The Causes and Prm’niinn aj Coriosion. by A. A. 
Polhtt. Pp. 230. (London : Ernest Penn, Ltd., 
rg23 ) 25.V. net. 

The literature ol (orroMon is extensive, but fur from 
satisfac lory in its seientifie asjiec'ls. Then: is,a large 
collection of la('ts, but a singular lack ol co-ordinating 
principles. Eaeli experimenter has his own liyjiotlu.sis, 
wliu'li fils a small group of observations, blit usually 
breaks down when applied to other, nearly i elated 
facts. The writer of the present work has preyiared 
^ useful survey of the subject, although confining 
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him.st'lf almost exclusively to work published in Enj^lish, 
and without any < videncc of first-hand observation, 
(onrretc exanlpi'^ so important in such a subject as 
this, arc larkme. and the reader is thus little able to 
]Lid;,!e (il thf rd.itiw merits ol ilu ri\al h\[)otheseg, 
veliirli are, lio\\'i-\ rt . imr]\ and um urat(d\ fle.si ribed. 
I he ('orro'iinii (d siccd boilers .md of brass condenser 
tubes IS tre.ited more tullv, the se(ti()n on the latter 
subject lame rejirinted Iniiii a jianijihlet issued b\ the 
f'orrosioii I'nmmittee of the Institute ot jMetals. ' The 
most valuable ])arl ol tlu book dc aL with the pre\ eiition 
or diminution of corrosion, espe< iall\ ol bodeis and 
eondenser-i Ileie the juthtu' is e\identl\ at home, 
and the ( hajiters on the soltenine and di‘-aeiation ol 
water, mid on llie pioti itiori ol boilers b\ ele< tr<»lyli( 
metliods, are iiilK' illustrated and < ontain mm h det.iil. 
Ilus poition ol the book niiabt well ha\(‘ been issued 
alone*, a proe ediire whn h wcMild ha\e lessened its rathe-r 
high cost I he jirinting is good^ aiul the* illustrations 
of [ilant are \ er\' < le\ir. 

T/ic Jhikil/ji'n Of ItLifiyofo: /hr h'lrst I'att of ihr Refo)/ 
oj the Moihir J^JIuioIo^koI hxfuditfon to Crtilfa! 
Ajnra. li\ the Rev (anon j Rose oe. J’]} xm 4 
.t70 4 42 ])lale*s (Cmubriflge : At the rni\crsity 
ITess. i<)2.5) 2^? net. 

ANTHRopoi.oe.ir Ai se leue e owes a debt e»f eratitmle to 
all who Wen* (OIK e*rried in the initiation and organi.sa- 
tion ol the M.n kie IsthnologK .d Isxpedition to ( ential 
Airieai : but most ol all to Mr Roseoe, b) w'hom the* 
ae trial work ol invi'siig.ition was e'arried out. This 
first instalment ol his reiiort is an invaluable e'ontribu' 
tiem to our know ledge, auel will prove an almost in- 
exhaustible mine of mfonuation lor the student ot 
primitive custom and belief. The doininanl jieople 
of the (ountrv of Kitara are the Ikihuiiia, Xegna- 
Ilamites, jmssibly ol Galla strain, though this is 
uncertain, ('ommg from the noilh-east, thev invaded 
the e'oimtrv m the lake legion immeeliatelv west ol 
Uganda, jiait ed which thev now oecujiv.and subdued 
the* liaheia, the agruiiltural negro aborigine's. ,\niong 
much vvlmh is sinking in their eultiire, the most 
remarkalde katme is the manner in wlmli their whole 
social and religious (jrganisation einln's tiround tlu’ir 
herds, dlu* I'litire routine ol the kingly olliee is 
ovdere'd solely to pioineite by sympathetie mllueiui 
the well-heing ol tlu* eattle The ekdiorate milk 
ritual, vvliK h "Mr. Roseoe has studied e'arelnlK m mimite 
detail, inevitably invites comparison with the rlany 
cult ol tiic Todas ol Southern India. 

V Until ftit Jowilr Jr 1 m Qiiiim. Par ])r. II Martin. 
(Are'hivcs de Morphologic gt'nt'rale et expeTimentale. 
Fa*,t. 15- Anatomie ) Pji. 260 (Pans: Gaston 
l)oin,jej23) 25 IraiKs 

In this volume* Dr. Martin deserihe.s the reMiIts of the 
iiiv Cstigations w'liK h lu* lias earned out on the Moustenan 
site ol l|,„i (^)uma (( harentc ) sine.e 1(405 Ills flise ovenes 
included a large* number ot mammalian lemains and 
of typical imjilenients as we'll as objects ot bone', winch 
at the time ot <l]s(*o\erv eonstituted the first evidence 
of the Use ol bom* in the Mouste'ruin age Much of this 
material has formcel tlu* subjeet oi e'onimutm'ation.s to 
French .scientific societies, and the general conclusions 
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I are well known ; but anthropologists will w'cleome this 
careful and detailed study Of the evidence as' a whole. 

I The author, by inference, doe.s much to threw light 
' upon the habits of Moustenan man, and it is noteworthy 
that he is inelmcd to regard a certain eemdition of 
the eepime teeth as evideime for eleirnestu ation. His 
most important e ontribution to anthropological science, 
however, was the dise'overy in le^i ol tlu* human 
skeletal remains neivv' known as the La ()uina man, 
and in 11)15 of the eranium of a dnld agmel eight, both 
falling Within the Neanderthal group. Dr Martin, on 
the ground ol mlenontv to Upe in eert.iin resjieets, is 
dis[)osed to regard tlu* leirmer as female. 

UnKltral ('hrmntry. P\ l*b J llolmvnrd (Hell’s 
Xatur.il Se’u'iu'e Seru's ) J’]) \v 11-267. (i.ondon : 
G Hell and Sons, Ltd.. 11)25.) D 
AIk IJol.mv \ki) in the ])relae‘e' to liis book has some- 
thing to say on tlu* heuristie .svstem, about which so 
mile 11 was saul a lew vears ago AN'bile we inav admire 
It at a .sale distance, lu remarks. “ We* are at least upon 
sale ground vvlu*n v\e believe that ‘t little sound know- 
ledge ai'e[iijre-d by the metboel of eliri'ct leadiing is 
distmillv more valuable tluin miie h h.i/v and in- 
ai'enrale knowledge gamed bv the so-e ailed 'method 
ol researeir whidi is, of eourse, not the method of 
researi'h at all, but a sort of game ol make lti*lu*ve.” 
He has wntte-n a .sounel and iisi'kil book on tlu- linens 
lie advoeates. It (ove*rs the ground ol the S( bool and 
Higher ( eitiiieate' Isxaminations, and is sulluunt for 
Univeisilv Sdiol.irslnps, but is vviselv not wnttim for 
any examnialion Giavimetnc anil \ oliimd lu analysis, 
phvsiial dieimstrv ane) oreanu dicmistiv an nu luded, 
luit theaiitborhas rightly, we* think, oinilted (juahtative 
anal) SIS The* eeiursi* desi'nbed is one* eif the lu'st we 
have .seen, and the book slioiild lieionie ])opular in 
s( hools It IS evidently the work ol <in experietued 
teai her, 

Jnh. Hv (’ Ainsworth Alitcbell (Pitman's ( ominoii 
('onmiodities and Industrus ) I’p i\-ri28. 
(London : Sir Isaac Pitman and Sons, Ltd , 1^25.) 
5s. m t 

Mx AIikiim.i, lias dealt with tlu* origin of inks, the 
way m winch tliev are made, and their diatai teristics 
m a most interesting and ii.',etul way. 'Phe use of 
carbon inks, he shows, dates hai k to verv remote 
jienods in Ivgypt and (‘liina. The earliest mention of 
iron-gall ink is said to be in the work of Theophilus 
the JMoiik, dating to about the eleventh century a.d. 
Heioie the begirmnig of the seventeenth century, ink 
w'as made m the* household, but m 1(109 k was manu- 
laetured in Pans, later in Dn'sden, and much later by 
Stephens in Isngland. Mr. Ahtehell deals with all kinds 
ol ink, ini'luding printing ink. 

Your Broadcast Receiver and If aw to Work It : Hints 
and TiffS foi the Radio Listener. Hy P, W. Harris. 
Second Impression. Pj). 68. (London : The Wire- 
less Press, Ltd., 1925,) (td. net. 

Tins hook can ho rei’ommeneleel to owners of broad- 
casting receiving set.s. A judicious amount of elemen- 
tary practical theory is given which will enable them 
to get the bc$t results irom their aDoarvatus. 
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Letters to the Editor. 

F‘di/or does ttoi hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond -with 
the writers of rejected manuscripts intended for 
this or anv other part of Na iitki’ No notne ts \ 
taken of anonvmous Lommunicattons.'\ I 

On the Regnlarities of the Spectral Lines of Iron 
and the Atomic Magnetic Field. 

SiNCK our short account of the metliod of obsei \ iiig 
the Stark dfcct with a slabilised arc was written (see 
Natukl, March 3 1, p 431), we have made experiments 
on about tw'eiity ditferent metals With elements 
haviii}' a simple spectrum, as silver, copper, zinc, and 
others, the separation of the hues into ditlcrcnt series 
is tacilitated from the similarity in the winged 
appearance of llie lines in the strong heterogeneous 
electric iu'ld near the anode, though the bioadenmg 
is gciu'rally asymiiu'tnc and theie is some diftenmce 
among the polarised components. 'Fhe examination 
of many thousands of iron lines is not yet completed, 
but choosing lines between W ^1400 to 3000 A showing 
the sim})lest type of Iht* ehect, m w'hich they are 
enhanced and slightly shifted towcards shorter w^ave- 
lengths, wa' ha\e found tJiat a tew lines can be 
airanged in regular triplds, quartets, and sextets. 
These mostly belong to sjiark lines. In addition to 
tlu'se regularities, we can arrange tlie enhanced lines 
into a large number of qiiadriqilcts as showm below^ : 


II II 

^ ^ J 4 

Idle fie(iueticy dilferencc, ^(-(1,2), is equal to -^'’(3.4) to 
a tract ion oj llie w avi'-Tiumber jier 1 m 'J he relations 
between Ar(i,2) audA;'(2,3) aie \ arious, but the \ .due.'-’ 
of Aid2.3) and Ai'(i,4), and esjieciallv those of Ai'(2,4) 
a al Ai^(t, 3), are (oiiinion lo manv of the (|uadru])lets 
The lemarkableuuinerKal relation between Ar{i,2)'s 
is that tluA coiiK’ out m groujis as given in the 
subjoined table 


,,ro„p. 

Nil, of 
oiiailruplet' 

M.mh 

K iiii’c ol Ai'(i,3). 

a 

l> 

• 1 

5 <) b 

55 to (>H 


III-; 

loo to 1 2 1 

( 


182-4 

17 1 lo 107 

d 

H 

-TT 3 

230 to 202 

/ 

0 

302-0 

451 b> 37^ 

•17 

422-4 

414 t‘> -145 


15 

4»-l -9 

■177 lo ‘105 


N'aliies outside the ranges above cited do not ajqiear 
Counting from group {a), the mean Ap(i,2)’s. extepL- 
mg the second, are almost (‘xactly m the latio 
1 : 2 : 3 : 4 : 0 ; 7 ; 8. 

It is singular that 3 docs not enter in the above 
ratio ; the absence of this immlier will probably 
underlie the principle of choice. I’erhaps the above 
ratio has some bearing on the (juantum theory, and is 
connected with the inner quantum number {" innere 
tjuantenzald ") If w-e interjiret the existence of 
regular sejiara lions as due to the action of an atomic 
magnetic field, the above relation seems to be one 
aspect of Jtunge’s rule in the Zeeman effect Taking 
363 as the standard separatum, the above ratio can 
be w'litten as representing 1/6, 1/3, 1/2, 2/3, i, 7/0, 
4/3. , ,,The intervals of quadruplets in , group (^), for 


which A>'(i, 2) *«485, frequently occurs and is clo.sely 
related with the separations of numerous quadruplets, 
so that it seems to have some important signification. 
The same number occuns in tw^o legular triplets. 

Tn forming these quadruplets, then* is no criterion 
but that of taking the mtei’Nal A)-(i,2) - •i»'( 3 , 4 ), with 
corresponding symmetry m the intensity of lines, 
.Analysing the di.slnbution of hues, it is found that 
the .same hue can be looked upon as belonging to more 
than one quadnqilet Most ol them aie perhaps not 
real (quadruplets, but belong lo jiortions of more 
coiiqdex .seiiaratioiis, the tiue naiuri' of which is 
dilhciilt at piebcnt to unra\el l>ealmg vith many 
hundieds ot lines, chauccj louu identesmay freiquently' 
oi'tiir, yet the probaliihtv of the existeru'e of regular- 
ities can scarcely be doubtf'd h\entually, w’o shall 
lie able lo arrange the non lines in spedral series by 
ulilisuig the Stark etieit, if such ieall\ exist 

If we assume that the si'par.itiuus arc due to the 
Zeeman ellet.t of the aloniic niagnelie lii 4 d, they will 
probably amount to alujuot jiarts ot a uuniial triplet, 
if they follow Kbmge’s rule. This is not usually 
olmyt^d m iron lines by aj)j)lying an external field, but 
if we roughly assume that the Irqdets (A>'(i ,2) ^-485) 
are 1101 mal, the held must amount to lo'^ gauss, which 
wall approximateh' give the order of magnitude of 
magnetic force acting on the light-emitting electrons. 
As the above value of Ai^ corresponds lo the widest 
separation observed, the held will be generally 
smaller , by choosing Iv 35.1, which is lound in one. 
of th(‘ triplets and a mnuber of (piadruplets, the 
atomic held is found lo be (> bx 10* gauss, coinciding 
w'lth the \alue found by Wei.ss fiom rxiieriments on 
inagneiisaliim Tln.s gives stioiig siqiport to the 
iiKigneton theory, and though the jnoblcm of atomic 
held IS still ill a liypolhetieal stagi', tlie close agree- 
ment ol the results obtained from measurements 
made on diliereiit phenomena is win thy of further 
consideration. 

In Itohr’b e(]uation hn (.denlatiug tfu' fn^quency of 
light, the ( hangc of eJecti ic enci gy is taken into account 
onlv when an electron passes from one orbit to 
another dining the eiiussiou of light If wo assume 
that, 111 the luterioi oi an non ,'ttoni, a stiorig magnetic 
field .IS gi\en above is q)rev.ilent, w'c must also 
esamme the ch.ange of magnetic energy during the 
{‘luisMou. 'I his add', a further complication to the 
discussion, especially w hen the orbits are not (iojilanar, 
'Flic (juestion is, wdiere does the magnetic htdd come 
fiom , does the seal he m llu’ nm.leus or in the 
orbital motions of tdetirous '' 'Fhe mtni'ate nature 
of the spedral lines m Icriomagnetu metals may 
ultimately be traced to the existence of an inner 
atomic field. 

'Fhe list of lines and ditlerent sejiarations will be 
published shortly m the Japanese journal 0} Physics, 
\ol. 2. H. Nagaoka. 

Y SUCilUJiA, 

Institute' of I’hysical and (diemieal Kcsearch, 
Flougo, 'fokyo, July 20, 


Embryology and Use-Inheritance. 

Having read witli gieat interest in the supplement 
to Nature of August 18 the Huxley lecture of my 
friend Sir Arthur Keith, and the I'omnicnts upon it 
in “Current Topics and Events” of tlu' same issue, I 
should like as an (‘mbiyologist to make S(*rue remarks 
on the subject Sir Aiihur, in his fasiJnating style, 
describes the manner in winch during development 
inditlerent emliryonic cells are marshalled so as to 
build up stiiK’lures of functional and adaptational 
use. He arrives, however, at the surprising con- 
clusion that “ functional adaptation . . . is a property 
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rci^ent iii tixe embryonic tissues ; the eilects of 'i^sage , flM^’^iaevitable consequence^ by ; - tnt^utiujf^^.ujd 
, in the parent can have no inhnence on the machihery* * ;;io-tto?teSiKperiin'en^^ It is obvious rtjtft his!.^fepar 
Sir Arthur^ therefore, if I uuderstahd him ari'^,! ' thetic references^to Kaanmerer that ; ir,Arthufi;.J^eiih^ 
'hpittes out as a predjestmarian orthogeneticist,,, .^e’f helongsith the first of these categories May I tpbom- 
testperiences of the aninial have no influence in shaping mend to iiirn a more prolonged and ext ensive study of 
i the structure of its ollspnng. In this attitude he Kainmerer’s papers ? 
outdoes that uitra-nionJelian Prof. Morgan, of New The paragraph in “Current Topics and Events "goes 
York, who, wdien confronted with the problem of the on to state that every failure to demonstrate use- 
ultimate causes of his “mutations/* admitted that inheritance strengthens the Darwinian position, which, 
no other suurcc could be found for them except the is adopted liy the best and most philosophical w^orkers 
influence of the environment in biology to-day I'lns is a statement which I 

What reasons docs Sir Arthur adduce for what 1 frankly fail to understand. Darwm w^as until the 
may term his despairing conclusion ? In tlie last close of ins life a convinced believer in the existence 
analysis they reduce Iheinsclves to two, namely: (r) of use-inhenlance, although he did not regard it as 
functional adajitations — .such as the shape of the the sole factor m e coin tioii. Who are at present the 
crowns of tile molar teeth — and the separation of the best and most philosophical workers in biology is, 
peronanis tertius niu.scle Irom the extensor mu.sc.le of course, a matter of opinion : 1 should think that 
of the little toe, come into existence m the embryo Darwin, if still with us, would put in this category 
before there is any po.ssibility of the perlorjiiance.s lho.se who had the widest acipninitance with facts, 
of the functions to w Inch they are adapted ; and (2j If this tnterion be granted, then 1 may remark that 
Sir Arthur can conu’ive of no mechanism bv whicli the best jiakeontologi.sts and the best systematic 
the habits of the jiareut can influence the emlnyonic zoologists wdiom I know' are .strongly luclmed to 
machinery. ddojJt the Lamarckian poial ol vimv. 

Now w hen /..uii.iM k(s;ij ks dismissed on f^ioitiidb / Ear be i< fiom int' to .say a single Avord ill disparagc- 
such as these, li ntjiihl Jia\e been jtisf as well jl Sii inent of that great biologist Huxley, wlioin Sii Arthur 
Arthur had in.uh' imnselt mcjuaintisl with the form Keith claim.s, and I have no doubt lightly, as a 

in wdnch the Lamarckian theoiy is held by modern predelerininist. Eiom Huxley i recei\cd my first 

biologists. May J brioily refiesli Ins iiieinory ^ attraction to the study ol biology, and it has fallen to 

Modern Lamaickism may be stated as follows : my Jot to succeed ium in his chair. 1 am convinced 

(1) An animal CKposed to a new enviiomneiit that if Huxley w'eie still alive, and had learned from 

nodlfic.S its habits, so as to adapt them to new needs. Sir .Artlinr Keith’s brilliant t'vpositioii the wonderful 

(2) New habits, ])eisisleiitly indulged in, entail facts of the indillerence of embryonic cells, and their 

nodifications of adult stinctnrc capacity at uetd to form anv kind of tissue, lie would 

(3) The ollspimg of amnials winch have adopted find it ditlicult to persist in Ins conception of the 

:he new habit, if th(‘\ remain m the same environment “ germ-jilasm “ as a machnie-like mosaic of niolec ules. 

IS their parents, ti nd to assnnu' the new habits moie Sn Aitimi eoinjiares the cinbryomc cells to an 
piickly aiul on slighter stimulus than did their army of workmen capabli' ot vaiioiis Pisk^ vvliose 
Jarents, and to develop the i oirespoiulmg structures eiieigu's ,ue co oidiiiated ttj ;i cotumoii (aid ikU by 
it an earlier jH'iiotl of their lives a diiectoi but by hormones 01 tlienijcal nu'sseiige/s 

(4) Ultima lely, w hen tlie new habits liavv peisisted wJnih tliey send to each otlier 1 innsi haiikly 

or a long time, //le loiyr^ ponding struUurcs make their eoufoss that it baffles all my powers to com eiv e how, 
ippearame in development before the performance of the from an unotgamsed mob of unddhTcntiated ( ells, at! 
unctions to which they me adapted. organised structure eoiild arise solely Iw^ then imitiial 

It is obvious, therefore, that all Sn Arthur Keith’s influence. Certainly the amount of lonstiuctive 
irguments against “ nsi -mhentamu' ’’ are irrelevant w'ork accomplished m tliese ciieunista rices by a crowd 
0 the question at issue. Sir Arthur is a biilh.uit of Jiritish workmen would be a inimis '(|uantit5c 
nammahan emlnyologisl. Were he a comjurative Surely the mflueure which organises and marshals 
(mbryologist he wtinld be aiquainted with eases these cells must be one external to theiii.selves. 
v^hich w’oukl stagger even him m Ins opposition to I'here mii.st, in the developing embryo, lie .some j'art 
-amarckisin. 1 will giv('om\ All Macnir.in Crustacea wdnch takes the lead and emits the prnnaiy lionnones 
lobsters, pi aw ns, sin imps, etc ), when seeking letreat, which umtrol the action ol the rest 'I'ins I pointed 
nove bdckwauls and stuve to tlirust the abdomen out m my address to Section I) of the lirilnsh Associa- 
nto a dark crevice 'fhe hermit crabs have .idopted tioii in kjiG May 1 illustrate this by an example 
he habit ol inserting the abdomen into the curved taken from a recenf papei by Knud and Spemaiiti with 
lassagcof an eniptv gastropod shell, and in consecpience which Sir Arthur is possibly not acquainted ? If a 
he abdonien has liecorne curvcxl. The young hermit small portion of the developing nerv e-plate of Triton 
rab, however, m its last free-swimmmg stage has alpesttts be grafted into tlie ectoderm of a gastrula 
H abdomen as symmetrical as that of a .shrimp ; of T)iton teeniatus m a region where normally the 
lut when it .sinks I0 tlu' bottom, hefori it has neural plate is not found, it will organise the ectoderm 
ound an appropualc shell, the alxlomim has already cells around it into a neural jikite, in the midst of 
lecoine curved. Jiocs Sir Aithur ask us .seriously to which it will be found, distmguisliablc from the cells 
lelieve that this curvature has been produced by of the host by its dillerent colour, 
ome mystical “ ad.iptalional ’’ niechamsm among Let me in conclusion suggest to Sir Arthur Keith 
embryonic cells,’’ and has had no relation to that these primary hormones or “ formative stimuli,” 
arental habits ? The paragraph m ” Current Topics which initiate development and give it its course, arc 
nd Events ’’ lightly slates that the crux of the whole the physical correlates and bearers of the memories 
^cussion is tJie proof of the actual cMsteiKc of of the race, stored m the cgg-cell which has in turn 
Se-iiihentar.i e. Many of ns believe that by means received them from the tissues of the parent genera- 
f well-thought-out and jiatiently executed' experi- tion. EL W. MacBiude, 

lents this pioof lias already bi'en given. Those who 

?fuse their assent may l)e divided into two classes. As I read over the homily which my friend Prof, 
ainely: (a) those wlio aie unaequamted with tlie full MacBnde has addressed to readers of Nature in ' 
etaila pf the expen ment s ; {}>) tho.se who arc general and to myself in particular — one with wMch ^ 

:cjuainted vyith these details and stnv e to escape from we arc ,^11. beepming familiar-^I was reminded of an 
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e^perie^l suffCTcd by HuStley when he lectured at 
tlie Koyii I Institution pn’.the cerebellum. At the end 
of the let ture, a devout hearer "approached to inform 
him thai she had understood and enjoyed the lecture 
— with the exception of one point — was the cere- 
bellum inside or outside the skull ? After I have 
filled 24 columns of your valuable space to prove that 
Huxley was altogether right when he denied thai 
use-inheritance played any part in the evolution of 
man- -or of any other animal — Prof MacBride, after 
reading these columns, turns round and practically 
asks me if T have heard of Kaminorer > 

If Ih-of. MacBride will be so gtiod as read my 
Huxley lecture again, he will see that 1 neither 
affirm nor deny the doctrine of use-mhcritance What 
1 have denied, in as clear terms as are in my \oea- 
bulary, is that T^amarckism -whelher of the original 
;8oo vintage or of the brand bottled in bv Prof. 
MaeHride -has had no part in the evolution of man 
To gi\e my reasons for this condnsion wonlil compel 
me to inllict on the risiders of Nml'ri: a repetition 
ol inv Huxh'v Lecture Here J ninst content ni\self 
by sa\ing that Lamaixkism gives no (‘xplanation ol 
man’s fleeolopnienlal Instorv, none fd Ins anatomv , 
It leaves the .ince-.lral ioims of man, such as we 
know of from tlu' diseoxervol their iosr,il remains, un- 
exi)lame(l, it tamiof exjd.nn the dun at ters which 
dilJerentuite one laiial typi' of modern man Jitim 
another In briel, tlu* tenets wliu h f'rof MacBride 
dings to with such liddity ('.nmot sitvi' the purposes 
of even a W'orj\ing lis potliesis loi the modiTii .inthro- 
pologist 

Lrot MacP>ii(lf is good enough to snggi'st that 1 
slionld h(' siaggt'rcd did 1 know of tcrlain laels with 
wJiith comp.natii'c t'lubrv ologists ari' familiar Well, 
I do sometimes make httii' exciirsioii> into tlu' rc'.dnis 
of inviricLrah' emlnwologi and li.inklv' lontess 1 
am sL.i,;gci(d 1)\ tlu“ Jad 1h.it men who are lamiiiar 
with the (h \ ( lopmental histones t)l mveilebrale 
ai.imal-i can ha\e an\ bi‘lu'1 ol Lam.an kism as a 
fador ill e\ oliition Xuiiiuii Kiirii. 


Solar Activity and Atmospheric Electricity. 

Du. Batj k’s cointeous attempt (NaturI', August 
11, p 2op to rei oiK ili‘ onr views lespeitmg llu‘ con- 
nexion hi' bdievi's m betwei'U sun-spots and almo- 
sphetit elediicitv' e.'dls loj a rep]\ I slioukl lirst 
cxpknu that we dillei as regards even the lonni'Mon 
between sim-s])ois and teiiestiial magnetism A])par- 
entiy we fioth aci'cjit the relation 

K-a+/;S . . . . (i) 

between JL the range of the regular diurnal variation 
for the year, and S, the sim-spot number Here a 
reiireseiits tlie laiige for no sun-spots and ioof> tlie 
increase in range tor a sun-spot fiecpieiicy ol loo 
I'he value of loobja vanes with the magnetic dement 
and with the station, but is usually in the iieighboui- 
hood of 0-8. The further relation mentioned by Dr 
Bauer, p. 204, " an iiiciease (d 100 in the sun-spot 
numbi'r would coi respond 10 a decrease in the in- 
tensity of iTiagnetisatiun of the earth of about o-i 
per e.ent ,” is not a result I consider proved If it 
were true, there should be a decided ii-vx-ar period 
m the secular change, ('laims to hava* established 
such a periotl have lieeii made, but seiuii to me to 
hav'c broken dowm diiite leceiitly failure to detect 
the phenomenon at Pans, one of the most salisfactorv 
Stations, lias been amioimi'ed by 1 \I A. Angot {Ann 
de Vlnstitnt dc f^hysiqiic dii Globe, Pans, 1923. p. 28H). 
But if Dr.^ Bauer and 1 arc not exactly at one 011 this 
point, we are at feast agreed that "tbe, in^uence of 


sun-i^ts on the absolute values of the magnetic 
jelements is exceedingly small, if not zero. 

Coming now to the potential gradient^ of atmo- 
spheric electricity, Dr. Bauer claims to hay®, fisstab- 
lished a suhstanhal spot influence both on tbe' amdli- 
tilde of the diurnal variation and on the mean vadue 
for the year. In the Physical Society paper to which 
he refers {Proc. Soc , London, vol. 35, p, 129), I 

atU'mpted to chei.k the allegofl sim-.spot ulfluetKie 
both for the diurnal range and the absolute value by 
means of formula (1). In the case of the absolute 
value, R represented tlu' mean value of the potential 
gradient for the year. In addition to results from 
the ICbro Ob.seivaU)r\ , on vilneli Dr Bauer had 
mainly ndied, 1 employed d.ii.i from tw'o periods of 
yeais at Kew, determining a ami b in all cases by 
least sipiari's. IvxcepL m one case the value found 
for unyhla was positive, but it was mueli below 0*8, 
and till' vMliies found foi the torri'lation coeflicicilts 
were loo small to warrant the coiicUision that a true 
siiii-spol mlliience had bi'cn made out 

In Ins rei.ent letter i>r. Lkiin'r does not impugn the 
a( curacy ol my mathcmalieal wotk What he does 
IS to employ instead of (1) a foimula of the type 

R ,p+//S4-r'r . . . (2) 

wliere S is now' the dilleienri' of the suu-s]iot number 
ftom its mean \alue, and 'k the tmii' m ye.ir.s counted 
from the middle of the jx-riod We may, I think, 
lieat it as a mathematical certainty that the observa- 
tional results must be expiossible evndly by a formula 
of the t) pe 

7(T) 

What Dr. iianer lias lomiil is that tor one particular 
peiiod ol years {(!') c' V gives a gooil lesiilt at certain 
stations, notahh' Idiro and Lskflalemmi , which he 
eonsidi'rs gtMid, .md a k'.ss good n'siilt at oil u'r stations, 
Potsdam and Kew, wlmli In* ( oiisuh'rs mh'iior. He 
would no doubt get a slill bi'tler ri'sult if hi; ])ut 

/ (T) -HT -k/TL 

iint IS tlic' goodness of tit m sm li .1 case any evidence 
of the real exisU-nce ot a sun-spot mlhieiiei' ? There 
might, for exam}>le, be an excellent lit witli //--O, 

Theie may admittedly be spci lal conditions in 
vvlneh sonudlinig is to be said for a iornmia of typie (2). 
As 1 showed some yeais ago, the absolute value of 
poli'iitial gradii'iit at Ki'w', and ]uesumal)ly elsc- 
w'here, is alleited by the visibility (purity) of the 
atmosphere, potential tailing as tlu' visibility rises. 
Jf tlu' jmnty of the atmosphere at a station iinjiroved 
at a iiiiilorm rale, poti'iitial giatlicnt would naturally 
fall, and it might be a propt'r course to apply a cor- 
recliva* term I'T, with o' negative as found by Dr, 
liaiiei at the Khio, Kskflalernmr, and Kiwv. Again, if a 
station went on a])[)lying an mv unable factor for the 
reduction to an minute pkine, while tlie factor was 
leallv allenng owing to (ontniuous deterioration of 
the insulation or other instrumental cause, a corrective 
teiin rT witli c' negative* might be justiliafile if the 
rati' of deterioralion was tfuistanl. 

'Ihe leasons assigned liy Dr. BaiU'r, p. 203, for 
considering Kew an inferior station are the large size 
of fzitj, the ratio of the amplitude oJ the 12-hour to 
the 2|-hour Fourier wav(‘, and tlu high mean value 
of poti'iitial. Now 1 ('an muigme anoklier critic 
holding — ^and with equal reason that a low value of 
Cj/h and a low mean value of potential gradient are 
both symptoms of inferiority either m the site or in 
the apparatn"- H(' might ('v^('n suggest that the mean 
values at the Kbro, SbUjin in iti2i and jfivjfn m 1922, 
are outstandingly low 

If a high mean potential gradient is a .sign of 
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inferiority, the |»ood character of Eskdalcmuir seems 
difficult to explain, as the value there makes a much 
closer approa(,h to the Kew than to the Kbro value, 
the lalt<*r benif:; notably below what l>r. Bauer ])uts 
forward as the norinal \t.i:ain, if a Ini'll value of 
C2//1 IS a sij^n of nifi nont\ , is it not stiaiif'e that Cj/Cj 
IS hii'liest at Kew in suinnier nlun the potential 
gradient is lowest Bbro and h'skdalemuii h«u(‘ a 
variable number (d int)iUhly qmel d.iys, while at 
J\ew with r.in i vcejiiions ilie nimiiiei is uniform 
VVeallaT eonditioiis nsualK rethice the nuiubei of 
(luiet daj.s used at Ksk<laleninir befow the fs\n\ 
nuniber JO. Iluis a prion we should have <’x])e{ted 
Kew to be tin station least ailetted by acciilental 
irregularities Avoiding to l)i, Hauer the sign of 
c' (his t) ■' ma\ dejiend n}Km \vli<-lher tlie sun-sptd 
cycle . . is below or abovi* averagi' dcvelojniKMit ” 
Apparently iii' experts a K'vointion.iry < haiige fiom 
a steady fall U; a ste.uly ii.se and coint'rscly ' It is 
obvious that if a steady fall ilid go on at llu' Jdiro at 
the rate ob Lull ('d b\ 1 >i Baiiei we should before long 
have the poleiilial gradient iieg.itive, 

1'he fact th.d l)j. Iianer tinds ueg.ilivi ' a allies for r ' 
at all threr' slalioiis, h.ljio, Eskdalemiiir and Kcav, may 
possess some phvsu.il sigmhearnc imielated to sun- 
spots. Jn my I’h^sical Society ])aper 1 referrt'd to 
volcanic du.st as a fiossible natiiial agem y mlliienemg 
potential gimhent ovei wule areas, hven tlieageniy 
of man nniv mlliiem v i\ considerable aiea. '1 hns I had 
myself regardeil the \ahu' Joi lo-’i .it Kew' as 
tionallv low, and altiibuled tins .it lea.st in part to (lu* 
abnormal ]nuil\ of the I'lighsh almospliere brought 
about by the (.nal slnke ,\t all e\'en1s the mean 
value for I'u’.’. mihke th.it .it tlie JlIuo, sfunvs a 
substantial nsi- 

111 view of 1 >r iJant'i’s (om hiding lem.arks it ni.iy 
not be amiss to jioint out (h.it the eaitli’s .itnio- 
spheio IS gener.dh' Ix lnwed to eoiil.un .m eijual and 
opposite { lunge to tlie < arth’s surl.u e 'rims the total 
charge on tlie c.irth as a plaiRl would .seem to bi* ml 
whether n sun spot inlluem e exists or not 

C CiiRia-:. 

August 17. 


Colour Vision and Colour Vision 'J'heories. 

In his letter pubhslud 111 Naiuki of Augiisl 25, 
I'r. Ediidg('-{ heeii seems to admit the aeiiir.nv ‘>1 
the dcdiieliojis from tlm liuliromalic theoiy \\ Ijieli I 
made m the issni' of August | But, m making these, 

I used no othei ])oslulate tti.in that ol Hie taot ol 
norinal trn hromasv In the sense m whnh the woid 
is used, trii hromasy is now a tju.ditaiixely and 
qiiantitalively ]no\ed J.nt, although at the time of 
its first asseilion it ivas 111 consideratile part liypo- 
thetical. Slnet lognal developimml (wliuli may be 
mathcniatu.d Avlien nece.ss.irv, siiiee matliemalu s is 
merely symbohsi'd logie Irom tins point of view') leads 
directly to the ex])ki nation of certain ])henomen.a 
which Hr. F.dndge t'.ieen had thought to lie un- 
explainable on the basis of trn liioniasy. B the 
logical de\ elopmenls .ire .sound, the eonehisions are 
inevitable Bat he linngs forwaid three other facts 
which hi' still eonsiders to he mcxphcable on the 
theoiy. 

First ; a man, st.iled to be completi'ly “ red-blind,” 
can recogui.so led as casib as a norma 1-sighled person. 
From tlie tnihronuitii jHiiiil of view one might 
say. Why not '' Ko doubt ilie trim “red -blind” 
might prcfeiabh be a\ouled, seeing that it is a lehc 
of the ” hard atom ” si.ige of the theory; but the 
theory docs not give tlu' lesnlt that .1 dicliiomat of 
that type cannot dislinguisu led light from ottier 
lights. The jJtotion that it must do so is a survival 

Ko; isio, vot.; it,2l 


of ideas held under the restrictions of the early 
applications of the theory. 

Second : 50 per cent, of the dangerously colour 
blind get through the avooI test. Again, Why not ? 
The theory would only use the fact, if granted, to aid 
m fiiither elaboration of the details of the visual 
peuihan til’s 

'Jlnrd' the theoiy is said to l.iil to explain the 
class ol (oloiii \ision which Br Fdiidge-Cu'eeii denotes 
as tnchioniatic, in whicli yellow is not ri'CRignised, 
the region ol the spretrum otcupii’d f)A' velloiv hues 
being called red green. 1 c.imiot orcu])y sjiacc here 
in .showing how this is diieitly piedu table as a 
possibility on the tiichroTnatic basis. I have discussed 
it, and other siu h cases, in my book on colour vision. 
Dr F.dndgi'-r.u-en .saj'S that, in this case, the mter- 
seition of the dichiomatic eiiiAes should be shifted 
towards the red 011 the ti 11 hromatic tlu'oiy, and they 
are not .so shilted. 'Ihe .statement is mistaken, 
'bhere is no sindi coinjnilsion on tlie theory. 

'ihe slalements m J)i. lull idge-Oreen’s last two 
sentences are in (.oni])lete agieement with tlie theory, 
lie s.ays also that the thi'oiy is burdened with sclf- 
inconsistent sulisuliary hy]K)theses .Actually the 
theoi\ IS based, .iiui based .done, on two postulaii’s ; 
the i]iiahtatiA"e postulate ol tru hromasy, and the 
quantitative po'-tnlate of the intensity law. All 
fuillier di'A'clopninil is sti.iighlforwaid, any delirnte 
toiistim tive piesimqilioii being used in illnstiation 
only, and being clc.iiiy staled by llelmholt/ to be 
qmti' inessenli.il Jn i.ict, Jie felt tin' theoiy folally 
unliiiidened with fixed pi (’sumptions K'gatdmg 
stria tnre and function riic lis.ition was to i ome 
kiter, ptob.ifilv l)y wav of many '.nppl(_nienLd llu-oru’s 
Lonsonant with it All. iiu hiding llu’ Aiews of l)r 
Jufiidgi'-Cieeii, jii.-ia' fiossilih^ hi I]) 

T would a])pe.if to 1 >7 h dlidgc-Clcell not to pit 
Ills Aiew'- iigamst the UKhnmi.iU' tlieoiy. but r.dhi’i 
to consider w Ik Kill lliiw may siqiplcmeiu it Miilti- 
iliioina.’-y fnglier jhan triple is witliom cMdciice. 
J 1 lu’.utepts Dr flonstoii’s work as the m.itliem.'ticaf 
expiession of ins views, lie tlui'’b\ ni.ikes tliem 
Inihionuitic m llu nsiud .sense ot the term 1 lis 
\u’ws nui\ siipplcnu’iit llu’ theou on the side of 
functional ])li\siologv or psycliologv , thcA i anm^t 
refute it on the fonmil side \V Pi non 

August 25. 


The Phosphate Deposit of Ocean Island. 

On p 7.S7 of N-mikl of Jliik' o, wlncli ii.is jiisf 
rcacJiod me, a notn e jippc’.irs, under the heading of 
” Alincial I'ertih/eis,” of mv ])<'iper on ” 'Idie Blios- 
phate Deposit ol Cka’an bsland ” (Qnail. Journ. 
th’ol. Soc , \ol Ix'xix., ]). 1, 1023.) 

As this notne imsmteipiets certain of the state- 
ments iinidi' in the paper, I beg the courti'sy of your 
space for the nece.ssary corn'ctions. 

(1) One of the points enqiluisised in the payier is the 
gradual and uniliarm cliange wdnch 01 curs in the 
comjiosition of the deposit as one passes from peri- 
meter to ccntie 'Plus change is so n’gular that it 
can be expre.ssed by a simple formula. 

'Flicrc is no noinial .SS per cent and no '' li’vei . . . 
where Hie phosphate sinks from its normal 88 to 
yt) per cent the change being gradual and wathout 
break from 79 to 92 per cent 

(2) Ihe depo.sit cannot be truly described as 
having "a deyiHi of tuliy fifty feet.” As .stated in 
the paper, it is sometimes as much a.s 80 feet thick, 
but u.sually less than 30 feel, 

(3) The excess lime showm by analysis {i.e. the lime 
over and above, that required for the pjiiosphoric, 
carbonic, fitioric.iand^sui]^ uric acid Radicals) Varies 
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directly with the percentage of organic matter ahd 
inversely ivith tlie percentage of Iricalciuni phosphate. 
It is therefore more rational to assume that this lime 
is combined with the organic matter than to state 
(as has been done) tlint it is present as a compound of 
the type a(CaalU>«).'V'(('aO).;rH„(). 

Dahllite, ^CaaiyjB.iCaCOK.Jlgt), is not mentioned 
in my paper. The idea of its ociurrence i.s not 
rejeeted bv me, however, as its jn-eseiice is not in 
conllict with till' chcmit;al analyses, no excess lime 
(as defined above) licing required for it. 

That flic calcium fluoride sliowm m the analyses 
(about 3 })er cent ) is ]irc‘.sent combined as apatite to 
any considerable extent is unlikely, Irom the behaviour 
of the ])liospliate to reagents ; the purci varieties ol 
Ocean Island phosphate being, lor example, almost 
completely soluble in cold, dilute hvdroehloric acuL 


Mon ton a, 

Kcpublic ot t'olombia, 
South America, July 21 


I.AUNCULOr OVVLN, 


1 HOPi: that no one vvlio consults Mr. Owen’s intci- 
esting paper will liav e been miu'h troubled by mismter- 
jiretatioiis on m\ part. The words “ norm.il 88 pei 
ceni.” are basis! on the analysis on p. 13 ot the pa])er, 
which is said I0 be “ represisitativ e ” and gives 87-5 
per ceiil. I hope, .igam. that no leader of my note 
would .suppose that a level cxisls in the rock a1 Which 
the ])hospJuile-toTitent dlojis suddenly to 70 per cent. 
1 should ha\(' written “ lias sunk ” for “ .sinks ” 

111 suggesting on ]i 1 3 ot the ]iaper, and in liis letter, 
that lime is associ.iied willi the orgaim, mallei 111 tlie 
phosphate, Mr (.)wen raises a question of wide 
irnportaiu'i' 1 ]u> spisial .uLsorptive milneiu e ot 
f>rganr. colloidal gi Is in .sods i*- now well known, and 
Mr (dwell doiihdess sets a good example in not 
pi Sliming till' jiit'senee of dahlliLe or any other 
Tumoral imloss d lan be recognised by specific 
ciiaiai lers m the mass IJn- rather delicate fibrous 
crystal hsation of dahllife iih'y be looked for. We 
must lomemboi that A Lai loix and ot’nT nimeralo- 
gisf.s TiiogRLse deJniile spei les ot inmeial “ ralcium 
I arbo phosphates " Iv I llai kwelih'r, on the other 
hand {Aiiie! jovni .si'r 4, vol. .32, p. 204, 

luio), legaids flu* l(*ss fleiindi' colluphane as the 
common ]iro(hut ol tlu' la -act ion Ix'tw'eoTi phosphoric 
acid and hmc salts, esjici'ialh caliaum carlioii.ite, m the 
prtsonce of ammonia. Collophane, as Kogeis shovws, 
can as.soi latc JliioniK' w itli itsiolloidal substance, and 
may ilms suggest the presence of apatite. In his 
researches ini the chemistry ol jihosphati.sed reefs, 
Mr. Ower is u])ening up a very interesting petrological 
field. Till' \Vriier or the Koie 


The Metric Campaign. 

In reviewing Drury’s “ W'orld Metric Standardisa- 
tion " (N.^ture, August 18, p. 234), the statement is 
made that “ far less opposition has been raised to the 
adoption of the litre and gram than to the metre, 
which is very much more closely related to industrial 
processes than the units of mass and measure.’' 

Perhaps the following will serve to indicate to 
metric campaigners wdiy those who are directly in- 
terested in industrial jnoccs.ses are m sucli an im- 
penetrable fog oyer the c|uestioTi. 

A few days ago, in a retail tool shop in a provincial 
town, I was shown a narrow steel measure, in four 
folding sections, the total length, being one foot, which 
was and 

nUniblA^d.' 4.h«ia 


'll METER 12,' SO that to the purchasers of such an 
instrument 30 J metres are represented' as equivalent 
to 12 inches, instead of loo feet ! The stpclc included 
the carpenter’s ordinary foot-rule, divided along ^tio 
edge into inches and sixteenths of an inch, and the 
other into milhnielres and 314 (centi) metros. All 
the shopkeepci could .say was that llie scales were as 
supplied 1)3 the bi'st makers, and must therefore bo 
acce])ted as correct — the w'oid metcy liad no other 
meaning than tiiat the makers u.sed it instead of 
saying the scale was h'reni'li > 

Four years ago, in a wi'steni London suburb, I had 
exactly the same cxpeiieiice, but if ni\ memory serves 
me the makers wt're ditlerciit. Lhe shopkeeper in- 
formed me lhat in Ins two sJiojis (one neaier the West 
Knd) he had aheady .sold many hundreds of these 
scale's. 

Fiom time to lime the London and piovincial Press 
re})ort meetings at which tlieio liavi* bei'u discussions 
on the gre.if advantages oi the metiic system, but 
there flic matter ends — apjTaiently if i.s nobody’s 
busitucss, not evxnioJ the Board of I’rade or the Board 
of Fducation, to take action which would ensure 
the ciiculation of coirectly maiked stales. All the 
wrongly engiaveil ones ought to be recalled, to have 
ccn/i- engraved above n/c/cr llv Harries, 

vVugust 20. 


Direction of /T-rays Produced by Polarised X-rays. 

In an abstract (Na iuki-, Ju]\ 7, p 2f')) of a paper 
read recently before tlie FoyarSocietv, Mr C, T, R. 
Wilson discusses some ri'sulis on /:f-ray ionisation 
tracks which he lias obtained by Ins tloiid method. 
Among other things he notes (1) “ j^artial polarisa- 
tion of the pnrnaiy IxMins is indicated hv’ the direction 
ol ejeetion of a luimbei ol the d-pailicles being in 
one plane- that lontammg the direeiion of the 
calliodt' rays 111 the Xnay tube,” and (2) "Of the 
ordinary long-range tracks, tin* majority have a 
huge forward coiiijxnu'iit eonqiarahlc' with the lateral, 
component.’’ 

During the past year tiu' jneseiil wrib'r, using a 
beam ol scattered X-rays about 00 }xu i cut. polarised 
(Wilson’s piiiiiary beam was jnobably about lo per 
cent polarised), ha.s obtained .stereoscopic jdicitographs 
ol ^-ra\ ionisation tr.ieks by the cloud metliod. These 
})hotographs show that most of the yjiart tries arc 
ejected m a dirc'ction nearly parallel to that of the 
electric fort e of tlie polarised beam ul X-rays. There 
is, however, a variation on either side of this direction. 

The photogra})hs also support Wilson’s conclusion 
lhat a large majoiily of the /t-parliclc'S h.iv'c a velocity 
component in the din'clion of iirojiagation of the 
X-rays F. W. Bubb. 

Washington rniversity, Saint Louis, 


Proposed International Surveyjof the Sky. 

I AM informed by the director of the Office National 
Meteorologujue cle I' ranee that, with Uk^ approval of 
Sir Najiier Shaw, president of the International 
rommission for the Study of Clouds, the dates for 
taking llic photograplis of cknids have been postponed 
by one week. I’hotographs will be taken at the three 
specified hours from September 24 lo October i 
iTiclusiv^e Volunteers are much mx'ded lo help in the 
work, and I sliall be glad to send full instructions to 
those who will send me Iheir names 

C, J. P. Cave. 

’Stoner Hill, l^etersfield. llant.s, 
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Gaseous Combustiofl at High Pressures.^ 


By Prof. W. ^ 

IXTROIH'CTJON. 

I N the course of the researches upon gaseous com- 
bustion v\hnh for many years past have been 
carried out in my laboratories, ]t became necessary to 
study the siil)ject under mucli higlier pressures than 
those lieretol(»re employed. As tins aspect of the work 
has recently assumed greater imi)nrtan(’e from the 
point of view ol the mechanism of combustion than 
was at one time foreseen, an outline of it may be of 
interest. Jiefore, howe\er, explaining what our new 
observations have been, something should be .said 
about the apparatus and methods emjilo\e(l for Mich 
work. For lhe\ must olwaously differ from those used 
for experiments at almos]iheric pre.ssure, where the 
conditions an- mm h less severe 

In the first jilaie, the experiments niu.st be earned 
out in spe( i.dly designed bomlis ol forged steel capable 
of withstanding the sudden dexelopmeiit of \ery high 
explo.sion jiressure'^. d'liiis, in our recent exjierinients, 
the initial jiressun' at w'hidi the I'ornbustible mixtures 
were fired rangi'd up to loo atmospheres ; and the 
resulting pressures, wliu h w'ere dexelojied in a small 
fraction of a seiond, wen' ain thing up to ten limes as 
great. Ifeme the metlKul ol measuring and recording 
the jiressiires must he Mip.ible of Jollowing aidirately, 
and with the least possibli lag, a rise of jiressure of 
from (say) loo to looo atmo,s])heres oieurnng within 
^ For this purpose we ha\e emjiloyed 

a recorilmg manometer ol the loim designeil hv Sir ) lx 
Petavel, wliu h is a most effieienl a])[)lianee lor high- 
pressure exiilosioti vvorlv.^ 

The photographic pressure time rec'ord.s obtained 
m our ex]ierimeiits sliovv (i) the rate at which the 
potential energy of flie exjilosisni mixture fired is 
transferred into kinetu {i.e. jiressure or temperature) 
energy of the jirodm Is ; (2) the ratio of the maximum 
jiressure attained on exjilosion to the initial jiressuic 
at wlm h the mixture was fired — usuaiK denoted as 
P»(/Pi ; and {^) tlie rate ol the sub.seijuent cooling. 
From a studv ol the.se and other leatiires of the 
records w'e are able to draw' eonelusioris as to cer- 
tain fundamental a>j)eels ol the combustion pro(c^s^ 
iUelt. 

SoMK FeATURKS of the CoMllUSTION OF HyDROC'.EN 
AND OF Farbon Monoxide in Air. 

As an exam) lie ol the jiotentiality of high pressure 
explosion research to rexeal and elucidate new factors 
in gtuseous combustion, 1 jwojio.se to deal mainly with 
the cases ol hydrogen and carbon monoxide. For 
although at first thex max seem to be of the* sinijilcst 
ty]>e, )et tlu'x j.u'esent h'alures of extraordinary interest 
and comj),le\ity xxhicli lor many years jiast chemists 
have vainlx' tried to explain Fx’en engineers, who 
study internal lombustioii jmtblenis in their own 
way, wuthont troubling theniselxes overmuch w'lth 
the mechanism of the chemuad changes involved, are 

^ Krtm a iWour^o Ji-hvm'l .U tlu- R(»vx) Inaituuoji on FneUy, May 11. 

* A full description of the bointi ■'(a!M>rv ippluntcs will hr tuund 

in JPhil TtanJ^ Roy. Soc., A 215 
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seeking light upon wdiat is termed the “suppressioi 
of heat” in such explosions. Indeed our presen 
ignorance about these matters shows how far w'c ar 
from really understanding the elements of gaseou 
combustion, and the need there is of muc'h furthe 
fundamental research thereon. 

From a chemical point of view’^ there has alway 
been something enigmatical uliout the x'ery differen 
behaviours of the two simjilest eombustiblc gase.s 
Indrogen and carbon monoxide, when buriimg in air 
For although theur xoliimctrie heats of ( ombustioi 
(assuming the initial and final temjieratiires being botl 
about 15" (^) and the jiroportion liy volume m wdiiel 
eac'li of them c-orabines with oxygen are the same 
namc'ly ■ 

vet in many rcsjiects their modes of eombu.stion in an 
jireseiit a striking contrast. 

Thus, for examjde, (r) the ajipearance of a flame o: 
hydrogen m air is xery different from the lambent blue 
flame of rarbon monoxide burning at the same orifice 
and under the same jiressure , (2) hydrogen-air mix- 
tures hax'e loxvcT ignition teirijieraturi's. and, undei 
.similar jfliy.su'al conditions, jirojiagate flame miicl' 
faster than the c'orre.sjionding carbon monoxide-an 
mixtures ; (3) the jiresence of exen a minule (|uanlitv 
ol steam greatly assists if it is not .ahsoliilelv e.ssenlial 
to, the oxidation ol carbon monoxide' in^fjames, ever 
w'lien detonation is set iiji— thus .1 flame ol the di) 
gas is ea.sily exlinguislied on being introduced into a 
jar ol air that has been jirexioiisly diied oxer strong 
.sulphuric acncl ; (4) a. flame of cxirboii monoxide burn- 
ing in air loses bx radiation neaily 2'4 times as inucl: 
energy a.s a hvdrogeii flame of the same size , aisc 
(5) the two radiations have their own c haiaeteii.slii 
wave-lengths— namely, 2'.S fi from a c-arbon monoxide 
air flame and 4’4 ft from a hvdrogen-air ll.ime whud 
have been attriliuted to xiliralional conditions in in 
c ipiently formed f'O.^ and llOg molecules n-spec tixely 
or, as J prefer to say, to the formation at the mumen, 
of combustion of intensely vibrating c'aibcm monoxide- 
oxygen and hydrogen -oxygen comjfiexcs, xxhich ulti 
mately give rise to carbon cdioxide and steam molecule: 
respcctiv ely . 

To summarise : carbon monoxide burns in air more 
slowly and with a more highly radiating flame lliar 
does hx'drogen ; also ajiparently the presence of some 
.steam or other livclrogen-containing .substanre is neces 
sary for its c'ombustion. Fret isely how' steam acceler 
ates or determines the combustion of carixm monoxide 
(and only a minute cjuantity siiffic'e.s) has up to nov 
never been c'omjilctely explained ; but chemists arc 
generally agreed that carbon monoxide molc'cules ari 
jiartieukrly inert towards oxygen molecules in flames 
Indeed I think there are grounds for believing that ir 
ordinarx’ flames cxirbon monoxide cannot r^,act witl 
undi-ssocialed oxygen molecules, but that it recjuires the 
presence of -r eithiief : O; atoms, - actiyiited^ steam ’ 
QIL'mjoleculest' ' 
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r H!GB-t>REkSC'RE‘ E xPERIMBNTS. 

Bearing the foregoing considerations in mind, let us 
now see what new light has been shed on the problem 
as the result of high-pressure combustion research. 

Here it should be pointed out that, inasmuch as the more slowly and onh' attained a maximum* (about 

chief difference between the condition of high- and low- 410 atmosphere.s) after o’i8 second, after which it 

pressure experiments lies in the absolute concentration was maintained almost at its maximum for a con- 

of the interacting molecules, it niay be expected that siderablc time interval. The ( omparutive slowness 

factors the operation of which chiefly depends on such with which pres.siire eiK'rg\ is de\ eloped in such a 

concentration will become more dominant as the pre.s- carbon monoxide-air ex])l<ision, together w'ith a con- 

sure arises. Indeed, the value of high-pressure work sidcrahle exothermic effect after the maximum pres- 

lies in the fact that it tends to show up and accentuate sure had been reached, wcio indeed very remarkable 

the operation of factors the influence of which may be and signifa'ant leatiiies of our experiments. At first 

either masked or overlooked at ordinary ])re.>sii res. we Were im lined to attiibute tliem to the supposed 

One of the first things disclo.sed liv our experiments " slow-burning ’ projicrty ol carlum monoxide as rom- 

was the absence of an\' direct relation l>etween the paied with the “quick-burning” ol hydrogen; but 

rate at wliich the potential energy of an explosive lurtlicr exjH’rimcTits revealed the operation of another 

mixture is transterred on explosion to its products as totally iinexpei ted la< tor— nameh', the presence of 

sensible hei^ (pressure) and the magnitude ol the nitrogen, wliu li, us we di scovered later, is not inert hut 

chemical alTinitv between its combining constituents, arts as an “energy-absorber” iti the (omimstion of 

Thus, lor example, the time reipiired tor the attain- carbon monoxuli' at sii.'h pressures, 

merit ol maximiim pressure on exploding 
at 50 atmospheres a methane air mixture c 
(('1 f 4N2), m w'hirli tlie eomlnis- 

tihle gas and oxygen are jirescnt in eqiii 
rtiolei ular {iroportions (/ <’. corresponding i 
to tlie pnmarv ( iiemu al interaction in tlie | 
flame), was many tunes loiigei than that | " 
ie([Uired in the case of tlie eorresjionding 
liydrogen-air mixture (2II2 l Og I 
iiotwitlistanduig tlic fait lliat tlie aflinit} j. 
ol nil thane is ,it least tweiitv, and ]h>s- | 
sihly as many as thirty, times as great as | 
that of hyd.'ogen for owgcii in flames. In ^ 
other wu'.ds, the avidity with which a 5 
combustible gas seizes iqion oxygen in 5 
flame combustion !.•> not neiessaiily the ^ 
facto, wliiili mainly determines the rate 




rose with extreme rapidity -(actuall}' in croo^ second) 
to its maximum (about 400 atmospheres), and almost 
immediately thereafter began to fall and a.ssume the 
character ol a simjile cooling curve, in the correspond- 
inir carbon monoxide curve the nres.sure rose much 


at <vhi('h till' ])oteiiti:il energv oi the mix- ’ 

ture IS transferred into kinetic energy ol 
its products 

Later exyierimiuits have chiefly dealt with the ex- 
ploaon usually at an initial yircssure ol 50 atmospheies 
ol what may be termed isothermic mixtures ol eilher 
carbon monoxide or hydrogen with sufficient oxygen 
for complete combustion /Vus some variable diluent 
developing as nearly as may be the same amount ol 
energy on comlmstion T will now endeavour to 
explain their sigmfii ante. 

The ('ontrast between Carbon Monoxi])I<-air 
AND Hydrogen-air Pressere ('gkves 

We may ajipropriately begin with a consideration 
of two ty|)iral pre.ssurc-lime n'cords (log 1) oluamed 
W'hen normal carbon monoxide-air and bvdrogen air 
mixtiirc.s (2t'() + ()2 + 4N2 2H2 e()2 + 4''»2) 

respectively fired in the bomb at an initial pressure o( 
50 atmospheres. 

Now, although these two mixtures develojied as 
nearly as may l>c the same total amount ol energy on 
explosion, there was a striking contrast between the 
character of the pressure-time curves obtained, for 
whereas in .Uie/typital, th^; pressure 


I'n-isiin’ Iinii ihukK fur lh< l•\))ln mti ul ( ulxm niDiiDMiU' ,ut and 
hvili'..irii nr iiiitluH ' 

'1 Ol' Addition 01 Hvdhoi.kn epon the Carbon 
Monomdk-air (ekve and gpon a Carbon 
Monoxide Flame berning in Aik. 

It was next disiovered that the replacement, even 
m very .small juoportions, ol carbon monoxide by its 
ef|uivailent ol hydrogen in the aforesaid normal larbon 
monoxide-air mixture had a disproportionately large 
influeiKC in accelerating the rise ol yirossure on ex- 
jilosion. 'I’liis remarkable result, wliuh is of con- 
.siderable theoretical import, was dealt with at length 
in a paper published tw'o vears ago liy llic late W. A. 
I [award and my.selt in the Proceedings ot the Koyal 
Society Indeed a1 first sight it seemed as if the 
hydrogen had imposed its own character upon the 
whole eourse of the i arbon monoxide combustion, even 
when the (ombustible ynirt of tin* mixture exploded 
contained only one part ol hydrogen to twenty-three 
parts of carbon monoxide Ivy volume 
Jn this connexion it may be; mentioned that the 
addition ol a moderate amount ot liydrogen to carbon 
monoxide burning in air at ordinary pressure has a 
considerable elTei t iifion the i harai ter and s])ectnim of 
* Proc. Roy. Sot., A. loci (io-m), pi>. f>y hU) a luithf’r paper iu 

ihe furrenl (August) ijuiubtr of 1(11, lounial oi the Chemical Society. 
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the a circumstance whicli seems to be of some 

signillcance in iclation to the mechanism of carbon 
morHJXule c(mil)iisti()n. In (onjiinction with Prof. A. 
Fowler, of the Imjx n'al ('olleee, South Kensington, -vve 
are now invesli^almg it more doscK wiih the \ie\V oi 
finding out ils meaniim. iliil tiie lads krunvn wairrant 
Us in condiidina that tlu addition ol a com()aralivtdv 
small ])ro[)ortioii ol hydiogen h.is a ])eeuliar inlluera e 
tijion the eomlnistion ol carbon in(<noxuJe. whether at 
hiah pressures (as m our bomb experiinenl^ or in flame 
combustion at onlinary pressures. 


Thk .MnciiA.MsM 01- Tin. ('oMiuasTioN Ol-' (’akhon 
AIon'oxidf. 


To explain Ilu‘ jieiiiliur influeme of hydiogen or 
steam upon the combu'.tion ot farbon monoxide, I 
think it must be sujijiosed that ox\g<Ti and (arbon 
monoxide moks uKs are mutiiall) imal m llames, and 
that before the mrboii monoxide (an be oxidised the 
()2 rnoka-iiles must be resohed eithir into () atoms or 
into ‘‘ ai'tivated " sUam. 'I’liis prei edent (ondition 
can be brought aboul by tin* yiresem'e ol hydrogen 
(or maybe steam) in the mixture undergoing (om- 
biistion. b'or, aieoiding to mv piesent mcvv, an 
undissoeiated Oo mokmle on being heated m the 
flame has its “ n'sidual allinilies” suHkieiitl\ stimu- 
lated to enabh it to s(‘i/e upon two hvdiogeii molecules, 
forming imliallv an unstable \ibratorv ('omplex II4O2 
Such a (ompkx, being m an mtcnsilv Mbiatoi) i on- 
dition, would instantly brc.ik down (j) patlly into tv\o 
nioleculcs of steam, also in <i \ibtatoty (and llierelore 
‘‘ adK'ated ) ( ondition, and (2) partlN also into two 
: 0 atoms and two IL moke iiles, tiuis 


.'Jt 

' /II 
\ll 


would go c nsi (0 
(simiiltaiK ously) 


(1) V 

(■) O' 


dT 

‘^ll 

-V] (2O 


+ 2II,). 


The ratio ?i/(ioo-;/) \s'ould ob\ loiislv depend upon 
botli temyierature and t in ironmenl. The higher the 
temperature and the less hydiogen m the environment 
the less the magnitiuk' ol //. I hit m all (onditions ihe 
h\drogen m a eomluistihle mixlure eonlammg also 
carhon monoxidt' luiutions .is a resolvei dI ().^ mole- 
eule.s simultaneously into (1) "aetnated ” steam and 
(2) :() atoms. Thus it n suggested that the primary 
lunetion ot h)drogen as a promoter ol the I'onihu.stKJii 
of cnrlion monoxide is to lesoKe the O, molecules 
(inert towards e.irhon monoxide) into :0 atoms .md 
“ activated " OIU (reactive tenvards ('ari)on monoxide), 
itself being c ontinijoiisl) regenerated m the proee.ss, as 
is .showm in Fig. 2. 



It may be observed that thik view is^^milar to the 
one advanced fort)^ years ago by Prof. H.' B. Dixon 
to explain his discovery of the mutual inertness of dry 
carbon monoxide and oxygen in flames, Imt modified 
in one particular .so a.s to make it more applicable 
to the further farts now known, lie supposed that 
carhon monoxide is oxidised liy 01 U (but not by O2) 
molecules m flames, the resulting h)(lrogeii being im- 
mediately laiint to steam, whic h was thus eontmuously 
r(.gcnerated, a.s follows : 


10) C'O + OH,- (Tx + H 
1(0 ^11,+ Oj 2ll./i 


% I 
/• 


If, however, cjnly sucdi interactions (and no others) 
oec'ur, It IS chflieull to understand why the colour and 
spectrum ot a flame of j)ure (moist) carbon mono.xidc 
are so unlike those of hydrogtai burning in air. 'I'he 
eliarac tcTistu spec iruin of a carbon monoxide flame, 
wliK h extends far into the ultra-violet, would surely 
seejn to be due to the- formation in it of some ('O™ 
molecules m a more highh vibratory slate tlian woukl 
be hkelv to arise merely liy interactions ol (‘O and 
Of Jo molc‘( ules. 'Fhe chnic ultv in question is obviated, 
.ind also otlier facts would be belter ex])Iame(l, by 
.supposing (as I do) that an unstable \ibratorv Il^Og 
complex, primarily learned b) the nileiarlioii of oI 
and Ho molecules, dec'ompo.ses in each of two w'avs 
yielding ‘OIL and : ( ) atoms, both ol wlia li ,ire c apablc“ 
of c.i\i(lising carbon monoxide. 


Tuj: ExrRCA'-AH.SOKlUXc, Fi-nc iion axu Activaiion 
or Ki'ikc»(,i.n i\ luh (’cninr-,noN ca ('arron 
AloNoxiiir 

ft next oec urrc'd tons to try the ('flct ts ol iirogre^su cdy 
leplacing the mtrogc-n ol a normal tarbcai monoxide 
( 2 ('() 4 Oo I yNo) mixture by moleciilai c-(|ui\ .ilents of 
otliei ga.ses, e.g. oxygen, earliori mcaioxule, la' argon. 
Pile first two ol these gases .ire cliatonncg <nicl wouJd 
h.i\e much the same densities and heal c'ap.uitu's as 
the nitrogen which they n'plaecci ; and althcaigh they 
might be expected to exert some “cluaimal m.iss ” 
inlhienc e upcai the t'ornbnslion, yet m all oIIut respec ts 
they wiajlcl ac’t as “ dikic-nts.” In argon we had an 
absohitt'ly inert mcaiatoniic g.is ol higher density, but 
smaller \olumetrie heat capacity, than nitrogen, and 
iTKa])able of anv intc-rnal vibrational energy. It would 
therefca-c pn^sumably be ineapubk* ol ('xerlmg any 
elfecjt upon the explosicm other than that of merely 
sharing, by niolecmlar collisions, in the increased kinetic 
energy acquired by the system as the result of the 
combustion. 

It may lie observed that while the said replacement 
ol the nitrogen by the other gases would not affect in 
any way the total energy liberated on explosion, yet 
the exTKTiments shuwa^cl that it affected somewhat the 
proportion of the energy recorded by the gauge as 
pressure (temjierature) at the instant oi maximum 
pressure, and still more so the rapidity w'lth which 
the said pressure energy was developed. I’he most 
important experimental results from this point of view 
aie j^ummariscd in the follow'ing table, and illustrated 
by the set ot pressure-time i,'urves reproduced in Fig. 3. 
liere it may ' be , panted, = otit, 
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data '^hich must be estafclished in such experiments are t energy developed by the combustion ol carbon moti- 


the following 

Py»=the initial pressure in atmospheres at whirh 
eaeli mixture is fired. 

P„, = the maximum jiressure in atmospheres re- 
corded in the explosion. 

t,„ - the time in seconds reijinred for the attain- 
ment ol the maximum pre.ssure after 
Ignition. 

^the thermal equivalent m K.C'.U. of the 
energy liberated during the explosion. 

ALso the percentage amount by iihich P„, falls 
during (say) 0*5 sec after i „ . 
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I’cTcrnI I< ill in 
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lhe.se and otliei similar results led \er\ deeidedly 
to the con<liision that tlie nitiogen pre- 
sent m the 1101 mul carbon mono\ide-air •. r' 

mixture li.id been exerting a .specifii in- | 

diieiv e on the whole course ol e\jt‘nt.s, g 

whidi was manilested m a three lold 

eftei t iqinn the pressure curve.s- nanieh , S 

(i) a marked retardation ot the rate ol 2 so 

utlainmeiil ol maximum pressure, (3) a ^ ^ 
lowering ol the maxinuim jm'ssure, and 
(3) a c(insid< rable retardation ol tlic siih- 
s(.‘(]iicnt « ooJiiig, I'or wlu newer sinli | 

nitrogen was wholK rejil.ned bv its 

uioledilar equivalent of an\ one ol the I 

Ollier thu'c gases, llie dc\elo])itU'nt ol 

pressure lusanie neail\ as rapid as in the | 

exjiJoMon ol a normal h\ drogcn-air ni:\- s o'-—— 
tine uiidei like condiliotis Moremer. 


oxide, and of .slowly giving it out again in a kinetic 
form during the subscciuent cooling jicriod. In other 
word.s, nitrogen is not inert, but acts as an “energy 
absorliing ” sjiring m such explosions. Indeed the 
results set forth in the ioregoing tabh- can scarcely be 
explained on atn ntiiei siqiiiosition 

Another important conclusion aiisiiig out of these 
experiments is that wlidi nitrogen so absorbs radiant 
energy de\ eloped during a caiboii monoxide-air 
(2('() I 4X.,) e\])loMi)n iindi'r sm h conditions, it 
becomes (benm.dJy “aUwated,” and (.a]>able of com- 
bining miuli more leadiK with owgen than does 
nitrogen whieli lias mercl\ been raised to a corre- 
spondingly high tenqieratuie m a similar hxdrogen-air ' 
( 311 ., i-fb f4N.^) e\])losion. Indeed, when the bomb 
was rinsed out with distilled \vat<r alter one of our 
h\drogen-air explosions at an imti.d ])rcssure of 50 
atmos[)beres, no more than a lainl trai e of nitric acid 
lould be deteiled on ajiplung the dipheiu lamine test 
to the \\a.shnigs ; whereas, m the cast of llic cor- 
resj)Oudmg (arbon monoxide air cxjdosions, a similar 






— 
















— 



— 

— 

2C0t( 

>1 + 4Ni 

— 

— 



(omparatid anahses of the pressure time 
records obtained dining the cxjieriments 
m cjiuwtiou liave .shown that, wlieii nitio- 
gen was jneseiit, miK h less kinetie (pres- 
sure) c-nergy was absorbed up to the 
attainment oi maximum jiressure than 
w'as subsc‘(|uently liberated during the 
cooling jieriod. This leinarkable urcum- 
stam e shows that a considerable* part ol 
the radiation emitted h)' the burning car- 
bon monoxide (wdiich otherwise would 
have been absorbed by the walls of the 
explosion vessel) w'as intercepted by the 
nitrogen present. Part of the nitrogen so 
irradiated would then, in favouralile cir- 
cumstances, be oxidised to nitric oxide, 
thereby absorbing part oi the kinetic 
energy developed by the explosion and 



consequently reducing the maximum pre.ssure at- 
tained. Finally, the radiant energy so ahsorhed 
by the nitrogen, phi<> jiart of the "kinetic energy 
(if any) absorbed m forming nitric oxide during the 
combustion, w'as liberated as kinetic energy during 
the cooling period, so delaying the cooling. " Thus it 
was manifest tliat under our.experiinenml rondjtion.s ^ 


test alw'ays show'ed a considerable formation of nitric 
acid. 

It wamld seem as though the nitrogen molecule is 
able to absorb the partii ular (jiiality of radiation 
emitted as the result ol the interactions of (’0 and 
:() during a carlmn monoxide-air explosion, which is 
different from that emitted during a hydrogen-air 
.explosi9n. , ln^ other words, it seems as though thetta is 
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sonic con.'.titutlonal ('orrespondcm c between CO and Ng 
molecules (the densities of which are identical) whereby 
the vibrational energy (radiation) emitted when the 
one burns is of such a qualit y as < an be readily absorbed 
by the othiT, the two thus uftiny m resDiiance. The 
radiant enerev so absorbed during the exjilosion presum- 
ably would not atici t the inaxinmni jircssurc attained, 
except in so far a^ the < onditions permitted of an\ 
,>,c(a>udar}' oxid.ition of tlu' "ailiNaled” 
nitroit^^n to nitric oxide dunny, the actual 
combustion period ; but radiant tncrc} so 
absorbed would lx liberatid in a kinelK 
form dunny till' subsiqiienl (oolmy period, 
as tlie “mtivated” nilioyen slowl\ re- 
verted to the ordinal V fonn. Aual\ses of 
the preNSUu-liine ret onK obt.nntd ha\» 
entirely eontirnKsl this supposition 

The following yiaphs (I'ly 4) illiistiate the strenytli 
of the ctidf'iKc obt.iined up to this jioinL as to the 
activation ol the iiilioyen duiiny a (arlxm monoxide 
air explosion at hiyh pressures 'The} show the rates 
ol eooliny (expie,sed .is jiressurc' tall in atmospheres 
per scc'ond) ol the yaseous s^ stems immediately alter 
the attainment ol m.ixiiniim jires.sure, w'hen c-ac h ol 
the four mixtures, 2C() i I 4N2, 2C() I (>24-402, 
2C()-t()2 + 4Ar, and 2 lb, I O.. \ t-'xploded m 

the bomb at an initi.d pressure ol 50 .itinospheiis 


the corresponding carbon monoxide-air mixture. This 
circumstance, combined with the perfect nonnality of 
the cooiiug in the rase of the 2C0 + 02 + 4Ar mixture, 
can scarcely be explained except on the assumption 
that the nitrogen functions differently in a hydrogen- 
air explosion, where it acts as an inert diluent only, 
Irom whai it does in a cirlKai monoxide-air explosion, 
where m addition to its ordinarv' diliuait action it 


has a pi-eiili.4r <Mic^rgv-‘‘ absorbing effect, wdiereby 
It bec'omes chcamealh “ a< li\ .itecl ” On such an 
assum|)ti()n the meaning of tile 2('0 l Oo i jWj cooling 
curve IS that the radiant caieryv w'hieh li.nl been absorlied 
bv the Ng molecule cliirmg tiu' precious lombustion 
period was hemg slowly e\ol\ed m a kinetu' lorra lar 
into the siihs(‘c|iient loolmy period, the “ai Healed 
miroycm not having entire 1\ recertccl to its normal 
condition until at least o'h scs . aher tin end ol the 
c ombustion jieriod 
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t'li. Is itr 111 c udlin. i(if r t Diiiliuslion 111 ( Ilium nit>no\uk 

It Will !)(' sei'ii tli.il, exeeiit in the c'.ise ol the earbon 
monoxicl(‘-.iir mixtimx tlie cooling was perfectly regular, 
and prc'sentc'cl no .ibnormal fe.itures w'hatec er In the 
case of the pt'O-'-O^ l nnxturcg however, there was 
nocoohnyy.it .dl dunne the o’t sec' after the' altainiiic'iit 
of the maxiinnm pressuie , .uul it w.us not until the* 
lapse' ol the o'O sc‘e the nailer that anything like a 
normal rau ol ('ooling was est.iblishc'd \lt«‘ntion is 
speciallv dins ted to tie' sinking ccuUra'-t belw'een the 
perfect normality ol ilic firs^ oU) see c>i the cooling 
iienodJn th&^wse ol ih<' hy droycai-aii (2lf2 f-02+4N2) 
mixtiT^i^^l its complete abnormality in the case of 

28J0. vou iiy} 


bxi'LiciMi NTS wnn somi Isoiiiianiic’ 
Mixtcuks. 

Much ( onlinn.itory evidc-nc'i 
radiant enery\ -absoi bine lund 
eonseejuent “au^A.ition ” <>1 nifi 
the I iimi)ii^lon"bt (..'irbun indiKixiclc' ,it 
high mili.il jirc'ssiircw has hcx-ii obtained 
as the result ol expennients in which 
mixture's of earhon nionoMclt and oxy- 
gen 111 their combmniy innjiortmns, 
diluted w'lth simcssixe inoleiul.ii ])ro- 
j^ortions (2,4,01" U) ol tlie- ioui diluents, 
argon, catbon monoxide, oxygen, or 
nitioyc'n, wcae fired at siu h initi.il pres- 
sures as Would .dw.ns re '■nil in tlie 
liberation of the same total cncTgy 
(about 10 K.b I ) durmy the- subse- 
(jiient explosion. For details of these 
experiments tlie rc'ader is relerrcd to 
the memoir recently j^ublisliLcl in c’on- 
junc'tion with my eevworkers (D. M. 
Newitt and 1 ). T A. Tow'nend) in the 
T’roc'eedings ol the Royal .Society, A. 
103, pp. 20^-232. There is, liow'evcr, 
a significant fcxiture .'ibout the 
pressuie-time rec'ords (Fiy. 5) obtained w'hen .an 
undiluted 2('0 4 -()o mixture was firc'd m our bomb at 
an initial pres.surc'ol 21-4 atmospheres, to w'hieh refer- 
ence should heie be made, because ol its bearing on the 
theorv of (’()-c‘ombnstion. 

It will be seen that the maximum yiressure (245 
atmospheres) Avas clevclojicd m o’oo5 sec,, after whic^ 
tlM- c'ooling period immediately' set m ; tlie pressure 
fall during the next 0-5 sec. being 66 atmospheres, or 
about 27 per rent of the maximum. It is evident 
that an ej^ceedingly high temperature was momentarily 
attained ih.this'exp^ipcn't yndeed,' assuming that the 


P«SSIHt£ 

II lulls llllui Ills. 
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“ chemical, joiitraptiori ”»iiivolvcd in the passage from 
2CO + O2 (3*XPls.) to aCOa (a vols.) ,was substantially' 
completed at the instant of maximum pressurcj the 
temperature at that instant would have been of the 
order of 5000" C. In any rase the experiment finally 
disposes of the supposition that larbon monoxide is 
inherently a slow-burning ” gas. Moreover, tlie whole 
character of the pres.su re-time rurve seems inrorisistent 
with the idea, wliu h has sometimes been put forward, 
that the maximum pressure attained on explosion is 
materially afleeted by the dissoriution of carbon 
dioxide; indeed, there was no sign of any “after 
burning “ or heat evolution alter the maximum pres- 
sure had been attained. 

('ONCI.UDING KkMARKS. 

The energy of a gaseous .system siu-h as we have 
considered is of course comjiriscd partly of translational 
motions ot Its molei'ules us a whole, and ])arllv of 
motions ol some kind internal to these molecules. 
The ionner causes pressure (teiii})erature), but the lattei 


pf dissociated nitrogen atoms, and recothbi nation to 
form ordinary nitrogen caused the characteristic after- 
glow 

Another view of the “ aetivatiorr ’ of nitrogen lias 
been suggested w'hah does not nece.ssitatc the complete 
dissociation ol nitrogen molecules. According to Lang- 
muir’s statical representation of atomic constitution, 
there IS a great siinil.intx between the configuration 
of carbon monoxide and niliogen molecules in the 
ordinaiy state, a eirciim.si.mce to winch he has directed 
special attention, fie < onsuU rs that l>oth molecules 
are (apahlc ot existing in two lorms, in one of which 
(th<‘ oidinary and more inert form) tlie two positive 
mu lei are both symmetrically loi'aled within one and 
the same outermost shell of eight eleitrons, whereas 
111 the “active” form thc\ are situated cuiii within 
om* ot tw'o .sejiarate shells, wiiu h ha\i‘ lour electrons 
111 common. Ai cording to this \iew' not only would 
the “acti\ation” ol each gas be luoiight aliout by 
a rexersihle traii^jcinniilion Irorn tlie one configura- 
tion into the otlicT, as is shown in I'ig. U, hut also an 


(winch aci.ordmg to circumstances may he 

partly rotational and partly vibrational) IMACTIVL ACTIVL 


produces no e.xlernal phy.sical effect other 
than radiation, winch originates m liigh- 
frequency vibrations witlnn the molecule. 

Xovv in e.ii Ji of our experiments a 
dcfiiHte amount ol eiiergv (thermally 
e(|in\alenl to about 10 K.l’.lT.) w'as 

liberated the union of carbon mon- 
oxide and owgcn in the bomb. Tresnm- 
ably the greater part of tin's wmiild a])[)ear 
as increased kinclK (‘ncrg\ of tJic products 



lU tho i< ' 
inniiiiMil 



as a whole (ic. as iircssiirc). The lesser part iT the 
energy libeiatcd in such c\plo.sions would mani- 
fest Itself as “ radiation ” ot W'ave-lengths ehar- 
actenstu of liurmng i arbon monoxide; ? c. ol m- 
eipientlv loiming (aii)on diovule moleiailes in .1 highlv 
Vibrating stale such as would result from ('() and ; () 
collisions. .Now when nitrogen is present as a diluent 
it is able to intcrcejit jiart of the “ radiation ” wheniiv 
It at quires (imray ot a vibrational kind, whnh may 
be intense inoiiah ca en to dissociate the two atoms of its 
molenile, or in any case to "aitivate’' it ehemically. 
Siu h an absor[)tion of radiant eneigy presumably w'ouid 
not affect the ratios l*,„/li, I'xi ept 111 so l,ir as anv jiart 
of the nitrogen [irimarily “aitivated” sneces.sfnlly 
competed with the burning ('arbon monoxide lor the 
available oxygen, and thirs became o.xidised to mine 
oxide durmg the combustion period. Indeed tiiither 
experiments (now proceeding) have show'n that suih 
nitrogen " activation ” is malenally mflueneed hy the 
initial pressure at whiiii the explosive, mixtures are 
fired ; Init this is an aspeii. of the matter whuii time 
does not permit me to develop 
There is of course nothing new in the idi'a of an 
“active” form ol nitrogen, for ten years ago the 
Hon. R. J, Strutt (now' Lord Rayleigh) discoursed 
upon it, and showed liow' ordinary nitrogen is chemi- 
cally “activated” wiien subjeited at low pre.ssures 
to a Leyden jar discharge, whereby it glows and 
acquires the power of combining w'lth various sub- 
stances towards wdiich it is normally inert. .Such 
“ active " nitrogen was found to be, strongly endo- 
thermic, and, Sttuit 'faypured the ,;j 


irxTt nitrogen ( onfiguration should he capable of 
being activated througli icsoname with a carbon mon- 
oxide. molecule ol similar (onfiguration undergoing 
( onibustion.*’ 

It IS mterc.slirnr now to nxall tlie following passage 
Irom one of Karada^’s letti'is to .S< honbem, which was 
quoted by the present Loid Rayleigh, when lectur- 
ing on “ Ai'tiv'c Nitrogen” ten vears ago. “What 
ol nitrogen? Is not its aiiparcnt quiet simplicity 
of action all a sliarii ? Not a sham, mdci'il. but still 
not the only .state m wdm h it ran exist, if the rom- 
poimds which a body ('an form show something of the 
state and pow'crs it may have when isolated, then 
what should nitrogen be in its separate state ? ” 
Perhaps the behuv'ioui of nitrogen in our high- 
]ire.s.siirc carbon monoxideniir explosions will help 
in realising more fully the dct‘]i signifnance of 
Ihiraday’.T words. 

In the earlier part of nn discourse 1 directed atten- 
tion to the peculiar iiifliieiH e of a small addition of 
hydrogen to a carbon inonoxidc-air mixture under- 
going combustion vvliether at atniosplunc piT.ssure or 
w'hen exploded at high jire^siires m the liomh. We 
have also Jound that a similar sni.ill addition of 
hydrogen to a normal carbon moiioxicle-air mixture 

* I’rof.rjoy I. ‘ \ ’ \\ f-i-' > ' ii ',;ii ' M 

* Tt in.ivlw' jr-'.'i iv. . ■ ■ I ■! ' 1 . .1 , I- V between 

till ilcitrfiiiw ■ I ■! ■■ '1. ■ Ml ' \i li , ant) tliejr 

rapabihly ol at ting ni re'.fiiMiKf during i.vplo .iimi it tiigli jircsiun-R, by n 
pajMi appiarnig in ili*> I'loi mliiig-, ol tin I'liV'i' o-.Maiin-nMtie.il .Vifiety 
ol J.ipan loi April l.i I \i'i.U Kro I'r. June i, ]i, hv>) i'oi il thr clertronic 
toDtn;uratioH'» ol the lvv<> an Minilai, linn band -pof’r.i Rboiild bt; 

ill ( .ign I’inent ; and tin-, is liown to lit, i)n' «.asi Hit .niUior, however, 
r-Tnik Uiit !}■ • .iri iSc hr.o rohi. nt tlu* two ga',t'', are uiLOiiipalibki With 
LaiijfuniiiX .iiiiui.piKiii ol ".e (wo miclei being in thr bame cube ; and he 

isuggeetf an jdteniative model, ni which two cubei. arc joined at an edge. 
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under^^oin;< romljustion jit pressures is prejudicial 
to the ‘’activation” of nitrogen. This is a point of 
eonsiderahle theoretii'ul as well as practical interest; 
and it liannonises with the vieu's which I Juive put 
foiwrinl resp(( ting thi- nicfhanisni ol (arhon inonoxide 
cumliListion 

l.eavine the inan\ thenret k al isMies raisid 1'} our 
e\]>eiiments to he settled 1)\ a litrllier ap])e.il to la<ls 
as the in\ ( stg'.il ion ])io((('ds, 1 perhaps may lie per- 
mitted to jndaate in ( om liision one or two dire< tions 
in which, il followed np with adefpiate means and 
resources, the v\oik might lead to results of further 
interest. 

In the first [ihue, we ha\e alrt:i(h m some ol our 
experiments attained < \tiaoidinaril\ high teiriiura- 
tures ; and we (ould go e\en higlier Were it not lor 
the fact that we aie approailnng the sa)et\ limits ol 
the bomb. 11 funds were lortli(oming for the erm- 
stnietion ol a new honih. v\ith the ne(e-.saiv aries- 
sories, to enable iis to Work at still higher mitral 
])ressurcs than we lia\e Jiitherto emjrhned, we should 
he able to stndv ihi- efferts ol suhjerting small 
quantities of diluent gases to the lomhiried mfluenee 
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of exceedingly high temperatures and intensive radia- 
tion. Tins is an aspect of the research which we are 
hoping it may be possible for us to pursue in the 
interests of science. 

Tl is also obvious that our results may have con- 
siderable bearing upon the problem of nitrogen fixation, 
h'or, having jmned that nitiogi'n ean be artnated by 
the coirrbnstion of rarbon monoxide at high pressures, 
esper’i.illy when h\drogen is so far as possible excluded 
from the svstem, w'e have nr blast-furnace gas an 
almost nnlirniled siqiplv of just the right kind ol raw 
material Ironr wdra h nitric and (ould undoubtedly lie 
easily prodra ed under the tonditions indicated by our 
experiment. In view ol the national im} jrtanee of 
mtnrgeri fixation we liojie these possibilities will be 
thoroughly explored at home, and not left eiitirel) to 
foreign organi.sations, wliich will piobal)l\ not be .slow 
to sei/e upon them. Tligh-pressure (urnhustion w'ork 
IS ojteniiig up new' ]>ossibilities ol extending our know- 
ledge, and however mueli eliLinical reseanh may have 
taught us eoneerning flame and comliustion since the 
time ol Davy, theie remains a vast amoinU still to be 
learned. 
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Current Topics and Events. 


The ti'rrible i.il.iinitv 111 japan (.uisoil hv an e.irth- 
quakc on Saluolav la^t, SipUmhei 1. arouses tiu‘ 
most pngoiiiul svnqi.ithv in the seu-ntilic world, 111 
vvhu.h cM'iy one h.is tiu* Inghcst regard lor tlie 
brilliani aeliies I'lnenls ot the Jajiauese It is re- 
ported that (In' Lities ol 'S’okoh.iTiKi and fl'okyo, 
inchidiiig llie liiqxTi.iI I niversitv ])ui]dings, h.ivi* 
practieallv hcxai deslrovi'd ami tliat as m.iiiv' as 
300,000 ])ersons li.i\( lost their lives d'lie eat.is- 
Irophe IS tlurefote one of the gn'atest ever rectirded, 
and japan will need .ill tfie help whuh otluT nations 
can giv in oolir to letovei iioni d 'I Ju* i hicf 
shoeks otcniTed aboiiL noon on S.'tiinl.iv .nid were 
revotded al jh iim. iSs on Sahiidav moining on 
jVIr, ] I Sluiw 's seisinogr.qih at W'esi liromwah, 
Biriningh.'iin, as well as .d ollu-i seismologu .d stations 
Ihroiighout 1 Jh‘ world ilie ('art h«iiiak<' was ]>ie- 
ceded hv a tvphoon , and d vmH hi' rcniemhered th.d 
the Mi'ssina - Keggio t'arllirpiake at tlu' imd ol kjoS, 
when 77,000 li\i‘s were lost, v\,is similarlv' preceded 
by lortenlial rain It is reported tbal Ibe Os, d\a 
Observatorv ])l,u'es the sinsniic centre in llic l/ii 
I’cninsula When, in mod, an ('artlu[uaki' wreckt'd 
a great part (»f the edv ot San l‘’r,iiu isi o, llu* h'riihle 
fire wliich hioki (nd iinnu'dialelv afterwards eom- 
pleled the destrm lion, and tins appe.irs to hav«' lu'en 
the coLiist' ot events ai I'okvo and YokoJuiina. As 
is usual, high s(',i-\\a\ es, oltmi iiicorrecth’' calli'd 
“tidal VNava's.” have flooded lovv-lvuig land and 
therein- .ulded to the (lestriicUoii and casualties 
]\fost japaiiese e.irllniuakes (>rjgiuale m the great 
trough of the ocean floor, m-arly 3 1 miles dei'p, known 
as the J’usi arena Di'ep, between the Kurile Islands 
and tlic coast of japan. I'lus was tlie place ol origin 
in i8oh will'll the coast ol japan was devast.ded by 
tlireo great waves, the hugest .ibout 30 feet in height, 
which caused the deslruition o£ 20,000 lives in a few 
minutes. The iMessiua-Kcggio earthquake similarly 


originated beneatii the sea and a di-stnu tive sea- 
wave rose to a Jieigld' oJ 23 feet and sw-epl o\ er llic 
coasts on both sides of Messina btiait ja]>an has 
siittered grunoiislv from earllupiakes and ellects 
c.insed bv them, bid tlie eatastro])he of Saturday 
last seems to liave been the woist ih.d d lias ex- 
perienced, ami the jafiaiiese ]K'ople will need gro.it 
lortitudc in older to face tlie future w dli tlie i onlideiiee 
111 vvhicli they have met other tn;ds in tJie ji.ist. 

SiK \ki'JIUK Kvaes lias jinbUshed in the 7 iitu'S of 
August 2.S and 20 an account o1 Ins ]),is| ,e.ison’s 
exi.ivations ;i1 Knossos, wlmh h.ive produced some 
reniarkalfle results. In parluidar, a wonderful si'ries 
of frescoes w'as reiovercd from a town liouse, belong- 
ing to the beginning ol llie Late ^luioan age, which 
was found at a depth ot about fi\'e ineires m .m nn- 
exiavated strip ol ground running uji .dmost to the 
western border of flic T’alace. The Jiesuu's had heeii 
lorn troni Die walls of uppei rooms in the Jiouse and 
lav Jieapcd logetlu'r m a verv fragile state 'I'he 
])nncipal elements of three 01 four wdiolc scenes, 
liesides a multitiule of det.iilcd features, have been 
reconstituted. Taken as a whole tlicy are said to 
afford a unique illustration ot the painter's art of 
tlie golden age of .Miiioan Crete at approximately 
lOoo n.c. The variety of naturalistic detail, which 
IS described as going beyond anything yet brought 
to liglit among Minoan remains, includes marine 
grcnvths, birds, and many flowering plaids, some of 
which can be iilciUdied Monkeys of the genus 
Cercopitliecus, which are not lonnd nearer than the 
Sudan, and a groiqi of thiee warriors, of which twO' 
are negro niercenanes, point to close African con- 
nexions. Some ol tlie painted fragments are partly 
filled with Minoan writing. The abutnieiit on the 
Palace of the important prehistoric main road from 
the south has he^n establjished^ and Sir Arthur Evans 
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has found traces of it extending to Phaestos and thence 
to the havens of the African Sea, It thus brought 
Knos.sos into direct connexion with the Nile valley, 
and explains the intinintc relations with Egypt, 
going back to the earliest dynastic age and beyoml, 
which are recorded in the series ol Kgyjitinn relies 
found in the excavations on this site 

A c.ALE of unnsiud scxerity fur the time of year 
v\as experuMiced oxer England during the latter p<irt { 
of Wednesday, August >l), and the early ])art ot 
Thursday, August At places in the soiitli-xxi'sl 

of ICngland and at Stdlv, the slieugth of the storm 
reached liie force of a “ xvhole gah'/’ the aiieino 
meters regislciing a xidoeity oi Oo miles an hour, 
xxdiile elsexx'hcre on the south and east roast*’ and in 
the central parts of Txngland the force of a “ strong 
gal(‘ ” XV as iwperieuccd, the .inemomelers regisp-iing 
a velocity ol 50 miles an hour. The intensity of the 
gale xvas xery jirolonged, the greati*st strength ot the 
storm continuing in manv jilaces loi six or (ught hours. 
On Tuesday ex'ening, August the tentre of the 
storm xvas located about 500 miles xx'o.st-souUi-uest 
of Ireland and xvas approaching the liriti.sJi Isles at 
thii rale of thirly-tive nidcs an honi. 'PIk; centre of 
the storm }ias,sod oxer Koss-on-Wve on Wednesday 
('xcning. when the barometer read Jo 17 in , aiul it 
coniimied in a north-easterly track acioss England, 
TiMching southern JSoivvay by I'liuisdav ex'ennig A 
notcxvoithv feature ol tlie storm xvas the rapid 
niox'omcnt or ])rogress of the storm artsi. xvliicli 
maintained a rate of tlnrtv Jixc miles an hour for a 
disi.iiue of .diont i.'jOO mih's from the Atlantic to 
the North Sea Ihsixy ram aci oiii])anied the storm, 
tailing UKj.sl in tlie advance segment ; the ainouiil 
im'asnrcd e.\( c(‘ded an iiu h m lh(“ sontJi ol Ireland, 
and at plates on the soiith-x\(‘St .iiid west lOiists ol 
Jhigland latlJe ram fill m the lear oi the di.s- 
tinh.mce, the weather r.qnilJy clearing as the baro- 
inelei rose, and brilliant siinshnu' xxms fairlx" general, 
ton to tleseii hours being 11‘gistered on Tlunsd.iy, 
August over Jhiglaiid, e\( ept m the nortli and 
1101 th west. 

Tut: sixtv-eiglith annn.il intcrnaiioiial exhibition 
ot the Koval Photographic Society xx'ill be opeiH*d at 
35 Russell Sipiarc, on Saturday, Seyitcmbcr 15, at 
3 n M , by the Kt, Hoii. Lord Riddell. The exliibition 
will be oyieri free to the public on September 17- 
Oetober 2-/. 

Wk much regrcT to announce the death, at fifty- 
four yeans of age, of Sir Henry Hayden, E.R.S., 
foriU(*rly director of the Geological Survey ol India, 
in ail accident w'liilc descending the Iniisteraai horn 
on Augiusl 13; also of Mr. K. K. Muspratl, vico- 
chiunnan ol the United Alkali.C'omiiaiiy, piesideiit of 
the Society of Chemical Industry in member 

of the council of the University ol Liverpool, on 
September t, aged cighty-mne. 

Tiik London Press recently reported the fall ol a 
meteorite during a storm at Imnuiigliam, 111 North 
Lincolnshire, and .stated that it had been secured 
by tbe-Vicar, ■ The matter has been investigated by 
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Mr. T. Sheppard, of the Municipal Museum, Hull, 
who finds that the alleged meteorite is a piece of slag 
from the local ironworks, though it certainly appears 
to hax e been fn.‘’ed by hax ing been struck by lightning, 
XX Inch xvill acixnint tor an witness’s statement 
that It inadi' a hissing noise m the water and that 
steam rose lioni it. 

Uxoru the ansyiRcs of the National Union of 
Stientilic W'otkers a meeting is to be held in the 
Hartlex Hot.inical J^abor.i tones, [ niv'iTSity of Liver- 
yux)!. 1)11 j'lid.ix', September i.g .it 5 .V> > to xvliich 

all membeis «»1 tlu' Pritish Vssoiiation are invited. 
A disc ussion on the rdat u>n of “ Scienei' and lndu,stry* 
xvill be o])ened by Plot, J M. riiompson : Mr. J. 
Santlemaii Allen, chairman of the Lixerpool Chamber 
ol (a)inmeue, is to ])reside It is hoped that a large 
atteiHhniei' of local business men will be secured, in 
Older that their mlerest m tlic upphcation of science 
and the i bums ol men oi si lem e lor their s\ mpatlietic 
intere.st and snyiport niav be luitliei stimulated. 

Tin: Vancouxer correspondent of the Fimes .stales 
that a iiiember of the lehef yxirty sent m search of 
file ('anadiaii exyiedition to Wrangel Island has 
returned to Nome, Alaska, bringing xvith him only 
the Eskimo cook of the yiarlv Phe icxyiedition, which 
was under tlu' leadershiy) ot Mr .Akin Craxvford, was 
financed by Hr. V. Sletan.sson, and set out in i02t. 
The relief yiart)" under IMr. Harold Noice found the 
body of one member of the exyiedition, xvlio had 
ayiyiarently dicfi of scurvy, and learnccl that Mi’, 
Urawford xvith two eompamons started over the icc 
for Sibeiia in Hecembi'i Nothing has lieeii heard 
of them since A bottle was found m Roger Harbour 
oil the south oi Wiangel Lkuid containing the names 
of the yi.irty .ind claiming the island in the name of 
King tieorge The rclicl yiariv left one man with 
Llnrtren Jiskuno-’ liclmid to tolmuse the island and 
to .seaii h loi the bodies of the niissing num. 

In connexion with the icieiit 1 01 resyioiulence in 
Nvium, on the forms of scienlihc teims derived from 
the (.'.rex'k language, Mr. A Stanley IN'c-Smilh sends 
us a coy)v of an interesting letter xvntten to “ Charles 
Lyell, jim , l^scy , h' R S.” by Hi J Pve Smith. F.l^ S. 
in April 1^37, and leturned by I, yell m 1851 xvhen 
the biography of Ins correspondent was being pre- 
yiaied Hr Pye Simtli piotests m this letter against 
the use of “ e ” to leyiieseiit “ ai ” lu Eocene, Miocene, 
etc , and ho yioiiits out that this letter leads to 
obscuiity, siiue it might equally serx'o as a sub- 
stitute for “ oe," as IS the e.ise 111 thexvord “ economy. 
He cites s(*vcrui cases m which a dqihthong was 
dispeuseil xvith foi about a (eiitury and xxus after- 
wards restored (Ckesar, Phienu la, mgis, etc.). 
Curiously enough, lui does not criticise the first 
syllable of .Miocene and Idioceiie, in which the use 
of the (iieek “ ei ” has been courageousiy maintained 
by Ih'of Boyd Hawkins. International usage prob- 
ably now stands m the xvay of any changes in either 
C)f these well-established terms. 

Wk hax'e received from Messrs. James Sxvift and 
Son, Ltd., 81 'J'cHtenham Court Road, London, W.i, 
a copy of tlicir “ l^etro 922 ” catalogue of petrological 
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and minet^logical accessories which inclii^^ h large; ! 
variety of micrometers, goniometers, refractoimeters/ ! 
. spectroscopes and other microscope accessories neces- 
sary for routint; work or ff)r special research in petro- 
logy.mineralogy and erysleJIogr.ijiliy. Amongthemorc 
imjiortani items (h.'si nhed are Dr A Idntchinson’s 
universal gomonu-ter ; tlie n^t^rdnig inicrometer de- 
signed In' Trot Shand for geometrical rook analyses; 
the stage lefraoiomeler of J>r )' K. X^'right bv means 
of uhiidi the lefractive luch'x of a liquid may be 
easily ascerlamed, with an accuracy of one or two 
units in the tluni iiLice of d(!( iiiials, on any microscope 
fitted with a Ikrlraiid Jens and a micrometer scale in 
the ocular ; and fhe lanK icfractomef (u <Iesigned b}'’ 
Mr. A. Hrdlimoiif) and Dr If JJ TJionias, which 
affords a coiui'iuent means for dcterniiiiing the ri‘- 
fractivc indices of liquids in bulk and is useful for 
expeditiously prepaung standard fluids for testing the 
rcfractivity of minerals A price list accomjianying 
the catalogue shows a giaicral lednctioa m the prices 
of the apparatus listed, 

Mr. II, Tjng horn, of the Bankfielil Mirsoiim, 
Halifax, has in the press a work mi “ The M.ion 
Mantle,” with luinuwous illustrations and plales. 

The Annali th Chnmra is a new journal published 
at Trieste, devoted to chenmal and " asltochenuuiJ ” 
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which we Iuiv^|ust"' 
/fecei'^ed, off the al nn, on . 

and other stars, and bn the transmuiation of TjasC 
metals into gold (reprinted from anolhei journal): 

All who were atti acted by the sumptuous art 
books of Mr. A. Thorburn on " British Birds ” and 
" British Mammals ” will be interested to learn that 
the same author and artist is bringing out through 
Messrs. Tongmans and Co. in the autumn a further 
work entitled ” Game Birds and Wikl-fowl ol Great 
Britain and Ireland,” with 30 plates in colour showing 
5S species. The volume will be issued in two forms, 
one being on large jiapcr, limited in number to 
155 cojnes 

Among the forthcoming books announced by the 
Cambridge University Press are the following : 

” Life,” by Sir A. K Shipley, which will form an 
mtrodmtiun to biolog\ for llie general stiidmit ; 

” Idiysical and Chemical Science,” by \V D. 
Whetham ; ” 'Fhe Structure ol the .Atom,” l>y Dr. 
N K. Campbell, being supplcmcntarv chapter Xo. 
17 to “Modern Klcctncal 'Jiicorv ” , and a new .incl 
revised edition of Prof. G 11. flaidy's ” Orders of 
liiliiutv ' the J nfimtar< alt ul of Paul Du ilois- 
Reynumd,” in the Cambridge 'tracts m xMallicmatKS 
and -Mathematical Phvsics 


Our Astronomical Column. 


Cai.j.xoak lU roKM — 'liic Lcrigiie ol Xalions, in 
addition to the gra\i- jiolitual problems wlmii eon- 
front it. lias Imnid lime (o ajijiomf a (onmultce to 
deal with ilic (lucslion ol Calcndai Reform, more 
cs])e,cial]\’ ns fOatnig to tlic di'ki minatioii of tJi(‘ 
date of Kasicr. 'I he juimipal oiigions bodies are 
lepresontcd, llic ( Inin Ii of Ihigland by Ke\ '1' K l\’. 
Iffiillips, SCI rctary ol llu' iGnal \slioiiomical Socui v 
Tri this conncMon an mtciestnig lettoi, signed “ Astro- 
nomicus,” ajijicaivd in tlii' / /u/cs for August z'j It 
quoteil a re.soJntion .idojiti-d b> council repiesenting 
the Creek and allu'd (IuitcIms that was held last 
]\iay m Conslantin(>])h' 'I'liis extended to ecclesi- 
astical ]>ur])o,ses the use ol the Grc'goriaii calcMuiar, 
which h.ul been adopted for cud puijioses in t.nrce 
some monihs jinwioiislv. dims the Gregorian 
calendar has now hnall\ superseded the Julian one 
ill ICurope, tliongli the juoces-, h.is occu]>ied 340 
years. 

The resohiUoii also alliiiiied 1hc willingness of the 
churches coiitenied to inodifv the nietJiod of deter- 
mining Kasier, j>ro\idc‘d it was kept on a Sunday 
subsequent to the first full moon alter the espunov. 
This condition wmiKl he satislied if h aster were the 
first Sunday afler April -ic) , fins is a later date than 
nio.st of those suggested, wliich ha\c been near fhe 
middle ol the present range, extending from ]\Iaich 
22 to -April 

Stellar I'osiiioxs and nii ITnstj in Lic.ht- 
BENDlNi*. — The idivi lias (xcuiu'd to many people that 
the Einstein hgli t-l>cndnig by gr.i\ I tat ion, the existence 
ol which was cuntunii'd at the edqiscs of uko and 
1922, might luoduce appic'ciahlc displ.u oments in 
the apparent jjositum of stars if llieir rays jiassed 
close to other .stars ou t heir w ay to oni system Signor 
O. Z, Bianco, of 'J'niin, 111 a note to us, cjuolcs Bessel’s 
view that the number of d^irk stars nxay greatly 


exceed that of the lucid om-s. and infei.s lliat serious 
displacements of the jiositjoiu of tlu‘ latter may 
result A htllc' eiuisidf ration will, liouicei, make it 
plain that the mimlxT oj casi's uheie the neiessarv 
('oiiditions prevail must be e.xtremcly small, and I'veu 
111 ihese case's the jirojicr motions ol flu thne bodies 
eoueerned (Imul .star, daik slai. sun) would (piukly 
modify them, so that ihc laigee shift would be ol very 
brief (Inialion. 

A lay passing at a distaiue of one aslionoimcal 
mill from the sun is (U.llc'cled thiongh an angle ol 
ooi". A study of Liu- stellar maS'.c's .show's lliat only 
a ve'i'v small iinnonty of the stais have masses gn'ally 
111 c'xecss of the sun’s Aloleover, the- majoilty of 
the stars are at such distances that an astronomieal 
unit subtends an angle* of less 1 ban o-oi". hve'ii if w e 
sujqioseel the dark stais to oiilmimlH r ttie lucid ones 
a iJioiisaiid-foltl, tlicie would be very few cases of 
two independent stars ajqiroadiing each othei so 
c.lo.seJy indire'ction , but, a.s a matter of fact, dynamical 
researches on Hie stellar motions give* no support to 
the* existence of sndi a large piejionderance of dark 
stars 

It may further be pointed out that sliifts ol the 
order of o-oi" m the positions of stars are eiuite 
uniinportant, being far lielow the jirobable errors of 
the' best catalogues. .As an illnstration of this it’ 
may be mentioned that the coireetiori of meridian 
observations for the JCinstcm shift due to tlie sun ha.s 
not been suggested by’ any one, though it wmuld fie- 
(jueiitly mount to o-o2'h It has already been mentioned 
in these note's that the lunstein disjdaeement has no 
cllecl on tlu' relative positions ol binary stars, but 
only comes info jilay w lien one orb is far behind the 
other d'ht argument outlined above* shows that 
Signor Bianco’s fears are groundk*.ss, and that no 
appreciable e*.nors in star-positions from the cause 
mentioned ar,e to be ‘ajpprche^cL . 


F 'CCAVATIONS AT CiRENCESTER. — Somc recent im- ' 
port ant discoveries at -Cirencester are described by 
Mr. St. Ciair Baddelcy in vol. xliv., 1922, of the Trans- 
actions of the Bristol and Gloucestershire Archieo- 
logical Society. The remarkable fact results irom 
the excavation of the city wall that portions of it, at 
any rate, are not of Bomari Impenal auistruction or 
formed, as has been hitheito accepted, during the late 
Empire, so as to enclose the then far-expanded, but 
not yet endangered, Corineum ; but that they are 
of preci.sely uleiitical character with the dry-walled 
mounds that encircle many other Cotteswold settle- 
ments, made by pre-Eoman tribes. In the former 
case the jirobabihty seems to point to the 1 >obum, or 
a pre\'ious people, the ('ornavu, as the makers of the 
wall ; these mound enclosures have been in later tnnc.s 
occupied m the extension of Koman Cornubium Mr. 
Baddeley’s paper is illustrati'd by phologr.iphs of the 
excavations. 

TahlIvT- w LAviNii IN Ancient Eoypt - Mrs. 
Crowfoot and Ah Jl. Ling Roth have re])niited a 
paper Irom tlie Annals ol Arch.cology and Anllnopo- 
Iog\ (vol N , Nos. 1-2), entitled “ Were the Ancient 
Egyptians conversant with '1 abh-t-weaving (Brelt- 
chi'nw(‘br‘rei, d issage anx Cartons) ? ” d'liey (lispute 
the theory that tal>leL-\\(Mving is tlie origin of all 
weaving, as lias been asserted by Herr H lhalle. 
No aullientiG tablet-weaving tools have yet been 
hnmd, and the art is not known to be dejmted on 
any w-all or other illustration in J'^gypt After a 
careful review' oi weaving tecliniqne, illustrated by 
nnmeions diavvmgs, tlic writers aiiive at tlie con- 
clusion that no tabk'ts ha\c been found earlier than 
(aqitic days, and those ol doubtful piovenancc, and all 
ant lent Egyptian textiles examined by them were 
c.crtamlv not tabk-t-wov en , lliere is at present no 
evulcnce whatevt-r lor tablet-weaving in ancitmt 
Egyj)t. 

Wood ('arvi.ngs irom im. Congo and Wf.s'i 
AI'KKA -Mr K \' Hall continiR'S m the June 
issue ol tlu- riiiladelpliia Mil'll itm foutnal ins actounl 
of a collei'lion of wootl carvings frf)m the Congo and 
Wdvst Africa, d'lu' artu )c is fully illustiated and 
desciibt's some reiuarkalik' specimens oi West ,\fnean 
work. 1 he t]uestioii ol fort ign influence on this type 
of native' art is not dear, but most of the specimens 
seem cleailv to be mdigeiious w'ork 'I'lie Kroos, at 
aiiv' rate, have been lor a long jx'nod closely associ- 
ated with Enro])cans, and one imagt* sts-ms to rejire- 
sent a Cajham HuiU, the master of a steamer, who is 
seated on a barrel w hit h may have contained nails, 
or its contents may have been of a lupinl nature 
d'lie characteristic carelessness of tin* Negro i.raftsmaii 
in matteis of detail is shown bs the but that though 
the ojiemng of the tight jacket is caiefiilly indicated 
by a line down the lioiil, >et this is shown ioldmg 
right over the left, there are no buttons, and no 
division is marked between jacket and trouseis 

Ari’RhciATiON 01- Tjmf An Experimental Study 
of the Appreciation of Time by Somnambnles ’’ is tlu' 
title of an article liy Mr Sidnev JC Hooper in tlu- 
Proceedings of the Souctv tor Psychical Research lor 
July. 11 ’is Known that some hypnotic subjects 
display wdiat ajijiears to be a sujiernormal powi'r of 
appreciating the passage of time. Jf, for exanijile, 
such a subject is told dunitg hypnosis to peiforrn 
some simple act at the end of 5000 minutes lie will do 
so. at or about the correct time, although in the period 
intervening betw'een the hypnosis and the perform- 
ance oi tlie act, he. has had 'no conscious knowledge 
at the - 


'mente demonstrating this peculiarity df'^c(VypAotic 
State have been recorded by Gurney, Delboeut, l^lne 
Bianivvcll, and AJnchell, and Mr. Hooper takes up the 
inquiry at the jioini at wliicJi it was left by these 
observeis. 'two mam problems aie presented by, the 
results of these experiments: (i) the .sublifliinal 
calculation by which live subject comes to know the 
lime at which the suggested act i.s to be performed ; 
(2) ” true time-ajqireciation,” by winch the subject 
knows wdien the time so calculated ariives. When a 
long tinie-mterval is givi'n in imnntes the subject 
usually calculates .subliminally so as to iiiid out when 
tJic sugge.sted act tails due. Mr. Hooper's experi- 
ments conoborale this; but one ot his subjects 
maintained that as soon as tlie suggestion was given 
she began to count rliythimcally and continual to 
ilo so until the .suggested luimber of minutes had 
elaixsed It is to such a c,i]xu ity for ac.cmate counting 
of seconds by a subtcmscjoiisaess on wduch the 
pendular rhythm of the clock lias been faithfully 
insciibecl Hint Ah Hoojier looks for an explanation of 
“ tnu' time appreciation " 

C vLTi'OKNi VN Pca.vc iiaiTKs, — Dr. f. Percy Moore 
(Proc Acad Nat. Sci. Lhikulelpliia, v'ol. 75, ig 2 ^) 
tuniiilctes the account ut the JK)I\ eha'les dredged 
oh the coast of South ('aldoima 1 hs tluce previous 
jiapeis, jmblished H;spi'clivelv in iwcii, loio, and 1911, 
dc'alt w'ltli the Nereid iforniia, and the jireseiit report 
contains the' .systematic nccouiit of tiie otliei sub- 
orders Thirty-three new- .sjiccies aie desenbed. 

Aii'iNK Water- MI'] T.s --Dr C Walter’s memoir 
on the Hydracaniia' of alpiuc' v\at<'rs (l)enkschr, 
Schweiz. Naturforscdi. Ges , J>d. 3S, 1022), together 
with previous accounts of Italian investigators of the' 
more' soulhcTu forms, jirovides a fairly complete 
account, at ]ea.st of the faunisfic a.spcct, of these 
liesh-water initc's. Tlic* author lias been collcctirig 
since i<)o0, and specamens have- been obtained from 
.133 localities in the basins of tlii' Rhone, Rliine, 
Danube, and I’o I lie .svsteni.'itic dc-scnptions are 
tollowi'd 1)3' a short c ompaiative ac.c.ount of the eggs 
aiul ot the larval and JD-inphal stages Attention is 
directed to the great importance of the latval stage in 
rc'gard to the distribution ot many of liie species ; tlie 
larva fixes itsell to some insec.t, iiisc-t ts its mouth-parts 
tlitough the skill c.)f its liosl and so feeds, being mean- 
time tiansporled by the host. The author gives 
uitc-n'stiiig note's oti tlu* adaptations met w-ith, r.g. 
the lie'll devc-iojnuc'nt ol hairs on the legs of swimming 
.sp«'cic's. Hie clorso-vc'ntial llattemiig oi the body— -and 
witJi 1I11S a li.'inlemiig of the* cloisaJ chitiii— -usual in 
lliivialile species The Hydracaniue of alpine waters 
ma\ be divided into two groiq)s--1he eiirythermic 
spc'cies, niosilv living in still water, higlily adaptive 
and rc'sistaiil, and wulc'lv (hstiibnted , and the steno- 
tlu’i'mic .sjK'cit's, not tolerant ol extensive changes of 
tempc'iatme but tmdmg thc-ir optimum in water of 
low' tempeiMture, more limited m their range, and 
lonnd cdiiefl}' in the syinng.s and on the shores of high 
alpme lakes. 'I'hc author clisc'usses the origin of these 
two groups— the first iaigely composed of 'species 
whicli m po.sL-glaci.il times spread westwards- from 
Cential Asia, and the sc'c'oiid for tlie most part a 
romiuinl ot tlie glacial fauna. He* puts forward 
.inatomical and other cvidc'iice indicating the origin 
ol 1he.se frc'sli-vvatc'r mites from marine mites 
(1 lalacarid.T). 

Nr.maiodI'S of ShI'.ej' and ('mickfns — The two 
principal communications in the current issue of the 
Journal of Helminthology (vol. i. pt. 3, 1923) are a 
- eyeful: acepunttby T. W. M. Cameron of the anatomy 
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of Mn}p>d{i»tus Irignnooephahts of sheep, and a descrip- 
tuui by Dr. K. J. Ortlcpp of the life-history of 
trachcalis, l])e fjjafK'-winm of chickens The 
in the nt(*rus of the fcniah' Syngamiis do not 
di'\(‘Jop tlu'Tc beyond the lOtidl sta^e, and they are 
n.snalK' Iai<[ ni tins or lu the 8-( ell stride, .itid wlien 
kejitiii well rieratul \\.iler at -5''C llit'v lake alnnil a 
week to de\elo{) into infeilue larva*, imdeiftoing one 
moult diimie tins peimd d he seeond slaj^e oi 
iiiledne larva? are sheatln'd , they are iion-chinbers, 
<lu not penelralt* thesl'.in, and cannot resist desiccation 
Larvae swallowfd b\' (ln(:ks leadi the liinj^b in about 
z\ liours Till? ]).ith o1 mif^iation born the fln^estiv'e 
tiact has not been tiaceil lull Ihe aullioi inolines to 
the view that the larv a* ate i .irried like those ol Abcaris 
and Ancvlosloin.i , n. in Ihe ])lof)d-s(ie.iin Ihrouj^h 
the heart to the luniks In the* lunt^s the larva* f^nnv 
(onsiderably tnid nndeiyo (wo lurther inonlls, tJie 
final or fourth slace beinj; n'.ii hetl in about live days 
aft(*r infetlion Ihe vounp woinis then ]).nr and 
nuj^rale into the tiaihea, where, lo to i| <la\ s later, 
thev atbun sexual maturity ddnis the whok* life- 
cycle is eouijileied within a month Dr Drtlepp 
supports the V'K'w ot VN'.ilkei and W aite lhat,in Natuie, 
chickens contrad tlu* inlection bv eatniK earthworms 
infected with the laiva* 

A I’HVSioi iK.ii \i Im’nchom or rni I’lrriiAKV 
(it AND —'Idle (heniual lonstitution of the active 
substances ('xtracled Iroin the ])ostenor lobe ol the 
pituitary gland is still unknown, but their important 
jiJiarmacological piopertu-s have U'ceived luueh 
attention and aie aciiirati'lv iieteriinnc*d rntil 
recently, however, llie ])h\ siologu al lumtions of the 
organ remained a luatlei 1oi spendation In a 
s(?ries of researches on pignu'iit.irv « hanges, I, T 
Hogbc'u and V Iv Wmlon have now siuci'c'ded m 
defining such an essential (udoenne fiini turn m 
amphibia. Ihev showed (broc Ko\ Soi* , Oi.;.!. 

B, vol. (>3, 318-5^0) that ni)ectinii ot ti.iec's of posterioi 
lobe I’xtracts into jialc* frog'^ (melanophores eontr.u ted) 
induces jmrlound darkeiuiig of (he skm (c'\])aiision ot 
the melanophores) '1 his adioii is not elicited bv 
other tissue extr.uts, whcTeas the minute posterior 
lobe ot a Singh* irog includes I'uoiigh adivc* substaiu’c 
to darken at least lillv* other ])atc' iiuhvicluals So 
sensitive is the ri'at tioii that it may seive as a method 
of detection or of rough estimation of the potency of 
such C'xti acts (/> mr/e m /ome., vol i(>, (>10-030). 

This rcs]>onse is a diri'ct action on the skm, as can 
be dcmonstr.ited bv c\iii*ruucnts on the isolati*<l 
skm, and bv the melfuacy ol drugs with ]iaralytic 
action to ]ireveiiL it Slmuil.il ion of nerve ti links 
and the ailministration of the drugs showed no direct 
evidenc'e of nervams inechamsm lor ])igiuent control 
(Proc. Roy. Sor., 19^2. B vol. 04, 151-102). After 
extirpation of the whole of tin* pituitary gland the 
skin always became (piite pale and the melanophores 
completely contrai ted This pallor persisted per- 
manently evu'u in the pre.scnet* of the optimum 
conditions (cold, wet, and shade) for darkening of 
normal animals Injection of posteru?r lobe extracts 
was followc'd by jirofound darkening with complete 
inelanophore exjiansion, w-luch lasted for a varying 
Lime according to dosage ami other conditions, the 
rnimais then returning to j»c“rmancnt pallor. JTogs 
Tom which anb'nor lobes only were removed, or with 
die brams exjKised. were mdistinguishalilc from 
lonnal animals with n'sj>ed to their jngmentarv 
eactioiis. The failure ol colour response associated 
vith complete liyjiojilivseeloniy is thcrefoie due to 
ibsence of posteiiov lobe secietion, and not attribut- 
d)le to anterior Jobe deticiem y or to the operative 
eelmique employed (Proc. Roy. Soc,, 1923, B, vol. 95, 


The Ethyl Alcohol, iNDUsxRy.i— The Chemical 
Trade Journal for August 3 prints a review of the 
ethyl alcohol industry'*: The pioneer of synthetic 
alcohol was Hennell, w*ho. in 1828, found that dilution 
and distillation of a sulphnnc acid solution of ethylene 
yu?hU'(l alcohol , this rc'action also has considerable 
theoietical bignitu ance, Dmmg the War, much 
alcohol was ni.ide from acetylene, wliich in its turn 
was produced Irom svnlhcti( calcium carbide 'The 
acetvleiie was liyilrateil directly to acetaldehyde (m 
the preseme ol a inercuiy salt), wdiich was then 
reduced to .dcohol by the Sabati(*r and Senderens’ 
re.iction. I’nder present economic conditions (.ler- 
rn.iny appeals to make most of Jier alcohol by 
fei mentation inc'tbods The article includes a survey 
of the ])hysie.xJ properties of alcohol, its industrial 
apjilicalions and future prosjiects for the syntJietic 
pioduct. 

rij.iTTiM OK llAiNiiiM ? — Chenustvy ami hulusfrv 
for August 10 contains an important arlitle bv Prof 
(i Dibam under tlu* title " Should the Klenient of 
the Atomic Number 72 be called CcJtnim or HafiinniP” 
Prof Drbam claims that he has had this element 
111 Ins jxissessjon and under Ins obsei vatioii since 1911, 
when he suggested the name roltmm for i1 , th.it 
although Mosel(*v m Julv K)!.] (wlu'u Pibam visited 
him m Dxioid) was not able to iletect the chaiacteiislK 
hues ol No 72 ill the traction submitted fur test, 
two of these lines w(>re, m kict. detected by 1 >au\ illu r 
m 1922, m tlu s])ectrum of tlu* s.inu* inateii.d, by 
making use oi nnpiuved e\j>eiinu‘iital melhuds , that 
it am dmilit existt'd as tn the identity of these hues, 
j i 1 wsis Im.dlv leiiiuveci by a direi t coinjiaiiscm (by 
I the method of coiiu idi'm es) uf lines fium the loii 
[ Iraclion with a newly-juejiared traction from a 
I /iicunuim miner.d, m whuh the jirestaice ol No 72 
IS not now ijueslioiu'd, m view ol the wt c hnraCtc nstie 
lines lecurded bv ( oslei .ind Ib'vi'sv Puder these 
conditions the t laim of the latei wuikeis to have 
discovered a new' element (sim.e it cuiihl scaicelv 
be based on a moie accurate aieasuiemeut of tlu* 
same physical property) appears to (h'jxnul on the 
assumption lli.it a " fourth gioup “ element C(nild not 
have been prc'^mt m the rare earth fractions ('xammed 
tw'elve years prcviouslv liy Drbam. Prol Pibain 
claims that it was actually tlu*re, and that there is 
no theoretual objection to its presence, since “ there 
is no law which compels the elenieiitb to associate 
tliemselves .strictly m accordance with their classifica- 
tion ” Morciover, he bad already, in 1 (i 2T, himself 
agrec'd to I’errin’s classification ot celtium as a 
fourth-group clement, m spite* of the fact that he had 
found it in a rare-earth mixture, lie points out 
that thc're are many c?]ements with different valencies 
winch cling together so closcdy that one cannot 
separate them except by very laborious treatment, 
and 111 particular that thcirium,’^ which is quadrivalent, 

IS in fact always acccnnpanied by the tervalent rare 
earths. Again, Bohr's theory only applies lo free 
atoms and simple ions, and affords at present no 
guidance whatever as to the behaviour of complex 
10ns ; it is therefore not able to predict the clieimcal 
jiropcrties of elements which form double-salts m 
solution Tliese give rise, however, to many sur- 
j,)ribing case's of conqilele isomorphism, c.g. the 
Huorides cjf quadrivalent titanium with tlie o.xy- 
iluorides of cjuincju {‘valent niobium. Prof. IJrbain 
claims that “ no purely theoretical reasoning ought 
to prevail against a well-established question of 
fact," and tliat as regards the presence of ccltium 
in- his rare-earth fractions, the facts are not only 
well established but also in strict accord with general 
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The Gaseous Nebulie.^ 

By J. H. Kevnolds. 


TT has been recognised for many >(*aTs that the 
^ nebula' fall into two great diviMons— the spirals 
and the gaseous and ditluse. The distinction bcU\ een 
the two IS luiidanienta], lor there can be no dould 
now that the s])irals arc extra galactic, and the 
gaseous iiiler-galactic foiniatioiis, althougli it is im- 
possible vet to define the scale and distances of the 
spirals with any certainty. Since Huggins’s great 
discovery of the gaseous nature of certain nebuLe, | 
the pnncijial work on those objects has been done in 
America, especially at the Jack ( Jbserxatory and at 
Mt. W’llson , and coupling up these investigations with 
recent advances in physics in which Great BiiLain has 
played no mean jiart, we are able to form a good 
general idea of tbe meaning and origin of the gaseous 
nebula; 

The first iirijiortant fact 'wliich emerges from the 
phvsual work of T''owler, Saha and otheis, is that 
onk the c-lemcnts of sinijile.st constitution, such as 
hydrogen and helium, are known to lie jireseiit, and 
tliat ionisation ot known elements is probably re- 
sponsible for all the iiiiknown lines m the nebular 
sjiectrum 'J'lien, again, tiie gaseous nebula; are only 
assoi lated with stars of the liiglicst temperature, as 
llie stars in the centre of the planetaries are usually 
" O ” t\]K; stars of tlic Harvard scale, which \ield 
an emission or alisorjilion spectrum ol ioniseil helnnn 
on a continuous bai. Icground, ami the “ li " t\'pe 
stars, which arc next 111 ordci ol lempcr.iturc, and are 
assiK Mtcil with tlic irrcgid.ir gaseous iiebul.e m (Jrion. 
Until ri'ccntlv d was sujijiosed tli.d the so-called 
” nebuhuiu " ideiitilied with the nebular r.idiations 
at \\3007 ami 4<.)50, and oflier well-known lines such 
as AXi jOj, pi.So ami ^7^7, represented unknown gases 
111 tbe same sense tliat helium was unknown until 
ideniihed m tin; laboialory bv Sir William Ramsay, 
but the work of Moseley ami Aston and the formation 
ol the SI ale of atomic numbers has taught us that 
then' IS no loom for an\ more unknowi; elements in 
tlie atomic suile ol the lighter gases, and v\e must 
look in the direction ol ionisation of the known 
elomenis ni the lirst tmi numbers of the scale for 
tlu'se unknown nebular lines 

These considerations and the progressive sjicctra of 
Nov'^e lead to the conelusion that in all gaseous 
nebula; we arc dealing with the same materia), and 
that the ditlcrences found m the spectra are to be 
assigned to dillerences only in jihysical conditions, 
and the key to these conditions is to be found 111 the 
oflective radiation of the star or stars involved in the 
nebula tJnly the first tw'o numbers of tlie atomic 
scale arc definitely established as appearing in nebular 
spectra, the helium appearing often near the nuclear 
star in its ionised form. But Wright in ]..ick Observa- 
tory Pub., vol. xiii., provisionally identified certain 
nebular lines wdtli carbon and nitrogen, and the 
presence of the former at any rate is now accepted. 

The principal nebular lines of unknown origin are 
the following : 

-1340. 38b8» 37^7-9. 

The first two are invariably found in all the gaseous 
nebuke in tbe same relative strength, and they 
evidently form a doublet. was the first gaseous 

radiation to be discovered 111 a nebula, and with its 
companion it exists in a very marked form in nearly 
all the objects of this class yet observed. The other 
'"‘‘Substance of an address delivered before the Binainghaw University 
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radiatioim vary much in relative strength, and some- 
times seem to be absent altogether Ik'rhaps the 
most remarkable is that iisuaiJx described as A3727, 
wliii h lias been fouml by \\ right to be in reality a 
doublet .separated by only two Angstrom units. It 
IS astouishmgly brilliant m the Onon Nebula, and 
with the h\drogeii radiations it is lesponsible for the 
great photograjihic eilixi of this object It is always 
of maximum extension, and is lound m regions far 
removed from the involved stars, wlu'ro the hydrogen 
radiations are I om para tueJ\ faint An investigation 
by means ot scieenod direct jihoto, graphs was under- 
Uken by the wTiter .some \ ears ago as to the relative 
distribution of the doublet Af3oo7, Ur; hydrogen 

series, and in the Orion N'l'hula The principal 

leSiilts were 

(i) 7 'o estabhsli Keeler's i onclusiou that the doiibli't 
a(5oo 7, 4050) was conspicuous only in the central 
region surrouiidmg 0 Onouis, where it was very 
brilliant 

(i) 'Jo demonstrate that the hydrogen radiations 
extended faintly to the most remote regions of the 
nebula, and 

(j) To show tliat the radiation \3727 was much 
slionger than the lixalrogen in tliese outer regions, 
besides giving certain ditterem I's lu det.nl 

We have then m thi' Orion N'ldmla a l)nght cential 
jiortinn where the i.idi.itions \(5o()7, J050), tlie 

hydrogen and Jieliiim radiations and '\3727 are in- 
legialed together, an intermediate ri'gion where 
liydiogen and ^3727 apjiear ol about the same 
strength, and ,in outoi n'gion wluTe pre- 

dominates 'J here is no dillu nltv in astribing A(5oo7, 
4030) probably to an ionised lorm of one of tJie 
elements beavier tlian lielniin, as we sliould expect 
the licaxier elements to jiredonimate in the central 
regions surrounding tlie star 0 and the other involved 
stars, 'J'hcrc is, however, very great diJliculty in 
c.xplaimng the ihstribution of It must be 

remembered that the " Ji " type skirs mxolved in the 
nebula are not ot the highest .stellar temperature, and 
It IS almost imjiossible to imagine the existence of 
ionisation at all in these remote regions. There is, 
indeed, good reason for thinking that A3727 is a 
comparatively low tiunjierature radiation, as it is 
either taint or absent altogether in tlie planetaries 
containing ‘‘ U tyjic stars, and it does not occur so 
far as can be ascertained in the nebular .stages of 
Nova' 

An interesting point bearing on tlie distribution of 
Hus radiation is brought out by an examination of 
the nebulosity surrounding tbe star Bond 734 to IJic 
north of the principal nebula. In tiie screened ex- 
posure of Ihc radiations A(3oo7, 4g5i>) no nebulosity 
appears round tins star, anrl the absence of these 
radiations is conlirmed m Lick Observatory Pub., 
vol xiii. TJie livdrogen image is cjuite strong, and 
IS accompanied by an equally strong image in A3727. 
It is (juitc evident, tJierefoie, tliat there is no direct 
relation between tlie radiations A(5oo7, 4959) and 
\3727, and it is known that the hydrogen radiations 
occur without either. But the question arises as to 
w'hcther A3727 can exist independently of hydrogen. 
Tlu; diftcrcnces of detail visible 111 Die photographic 
images given by hydrogen and A3727 certainly suggest 
an independent origin, but a complete answer to the 
question is impossible, as hydrogen is found in varying 
strength in all the gaseous nebuke and nova;, if it 
were not an impossibility, one would naturally look 
for^ the radiation as wme element actually lighter 
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^ than hydrogen. The origin of this radiation X3727, 
, therefore, seems to be one of the most interesting 
and difficult problems which the astrophysicist.has to 
deal witli at the present tune 

We will now j):iss on from the. Orion Nebula, which 
may be. takc-n n good example of the irregular 
gaseous nel)iila’ LoniiKted uitli “ B” t^’pe stars, to 
the plane! anes Here we ha\c to deal with involvecl 

central stars winch are of the “ O " type, of a con- 
siderably lugluT teni])erature. Tn the spectra of these 
nebula;! the doiiblet ^(<5007, is still usually 

thc strongest radiation, .ind hydrogen is invariably 
present On tlie other hand, X3727 is often com])ara- 
tn'cly fain! or alisent altogether, allhongh \38()g is 
still one of the strongest radiations in the spectrum. 
Ionised iiehiiin at \4O(S0 is also verv conspicuous, but 
does not extend lar Irorn the nneleiis, showing that 
lOiiLsation only takes place in the neighbourhood of 
the star itself. Another bright radiation at X34'20. 
found in the spectrum ol Nova ( ygni TTf, also makes 
its appearance, but its extension from the nucleus is 
small. 

A verv reniaikable feature in the high dispersion 
spectra obtained with llie tliree-^irism spectrograph 
of the lack 3<)-iu lefractor was the cliaractcr of the 
lines under magnification When the slit of the 
spectrograph was ])kued across the major diameter 
of the planetary nebula disc., the resulting lines in 
the doublet X(5oo7, 4(13(1) were not parallel-sided, but 
spread out m tlu' (enlre, (‘ach end being .slightly 
curved in ojijiositc directions If wi* aie to interpret 
this pJienonu'uoTi on the i lojipler jiriiieijile in iJie 
usual way, this means that the gases are bolJi receding 
from us and advancing tow.irds ns in the line of 
sight, coujded with a slight rotation of the gas'cous 
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'1 spheroitil as^iwhole. The only feasi.>le«xplatuiiSoii 
, that the gaseous -^ells fonniug the nebula are sti 
expanding, and we are -at once led 10 a comparisc 
with novm such as Nova Aquilm HI. which now hs; 
developed an expanding gaseous disc. 

The later spectroscopic stages of nova' are con 
parable in every de.tail with the planetary nebula 
the galactic distribution of botli is similar, and tt 
evidence is now overw'hclming that the planetarie 
had their origin in novxe, ancl the gaseous shells ( 
the plaiietaric.s are the remains of past outbursts, ] 
may be asked wliv the planetary nebula* are con 
paratively few^ in number, but it is evident lliat : 
the central star fell to a lower temjieratnre tlian th 
“ B " type, the radiation would be insufficient cithc 
to keep the gases in a state of equililirmm or t 
illuminate them, and tlu* aspect of a planetary nebul 
would disappear. The same remarks apply to object 
like the (Irion Nebula connected with “ B ” tv'p 
stars. Plcrc the radiation ciieigy is not so intense a 
the “ tJ ” stars, and we do not get an isjual degre 
of ionisation • the strength of the radiation i 

also evidence of dittcrcnt plivsieal conditions, but tli 
Orion and other irregular gaseous nebula* have (*ver 
appearance of being sw'e])t away irom the involve^ 
stars, and they all probabl\ indicate a former outburs- 
ol several stars tnhninating in an “ O " type c 
sjieitriim and a liigli radiation pressure 

'Idle old idea that the gaseous m'Inila* were th 
primitive forms of matter from wlucli -^tars wer 
evolved must, it seems, be given up Joi i1k* cxactl 
eontrarv hvpotliesis that th(*N’ liad their origin n 
stellar outbursts, wlien* matter pass('d 1rom tonqdc’ 
to simpler torms bv atomu disintegration undei tin 
stress of extreme temj)eratnre dev elopment. 
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Plants in Relation to the Health of Man.’ 


^INCHON A, the jilanl which yields (|uinine, 
known under the nanu* of " Jesuits’ J’owder” 
since 1(155, mlioduced into India about the years 
1858 to iH(j 2 Seedlings and s(*eds were brouglil to 
Great Britain from tlu* Andes ol Itohvia during those 
years, principally bN* Sir Clements Markham and Mr. 
Kichard Spriua*, and the plants, whuh w’(*re raised at 
the Royal Botanic G.irdens, Kew’, were taken to India 
and Ceylon l lu* tulliyatunj in India vv.is mainly 
established in the Nilgin J fills and in Sikkim The 
three sju*ci(*s of Cinchona which an* jiartuailarly 
v^alunble as sources of quinnie an* C Calisaya, C. 
Led^truuia, and (' sn(rinibKt 

The Dutch liad also Ix'cn experimeutiug with 
Cinchona and eslablish(*d the plant in Java about the 
same time as the Knghsli were mtroducuig it to 
India So siuvessful h.ivc the jilantations been 111 
India, thanks to the labours of Dr Thomas Anderson, 
Sir George King, IMessis. Wood and Ganimie and Sir 
Bavnd Pram, th.it in every jiost oHicc in India it is 
now possible* to jiroeure doses of from seven to ten 
grains ot jmie (jumim* lor a fnie, which is about eepial 
to a farthing In this wav, more than eight thousand 
pounds avoirdupois of cjumine arc disliibuled yearly, 
and in addition to this .1 large supply is furnished to 
hospitals, etc Jvltoits are now being made to extend 
the cultisal'on ol ciumme in Malaya and Burma, 
Substitutes loi ('mchona as a source of quinine w'cre 
used in the tfameroous hv the Germans during the War, 
Otlier interesting plants are Efwalakala grass, 
Melinis Mnu//b//e;a, v\lu(:h is rejiorted to be obnoxious 
to the tsetse ll\ , (itroiK'lla grass, the source of 
lemon grass oil, which is repellent to nioscjuitoes ; and 
Ocimuni viridc, the Basil plant, winch at one time 
‘ From CtudwktyinbiK, kvtu'X ddivon-a bylDr. A. W. HiU, K.R.Sv 


was tliought to be repellent to niosqnitcK's, but now i 
known to be of no value for tlu* purpose. 

In connex'iOTi with tlie pn*ser\ alioii of the liealtl 
of man in tenqierate climates, the jilants yteldirq 
india-rubber are of tirst importance'. I'he jirimipa 
sonice of india-rubber is Hwea brastlieusi'^ (Pan 
rubber). This again is a native of South America 
Seeds and young plants have lieen dislributed to lh( 
vanous tropical colonies of the British Kmpiie sinci 
the year 1873, when it was brought over from .Soiitl 
America, mainly owing to tlie successful ehoits of Sn 
Henry Wickham (Hher souices of rubbt*r are tin 
('eara rubber, Funs ila^tica, h'untumia, and the 
Iropic.al African I.cindolpliias. The rubber now usee 
connm'reially is mainly derived from jilanlatioiis ir 
the Bast, to winch region it was introdiux'd throiigl 
the Royal Botanic Gardc'iis, Kew. 

Another source of protect mu against damp and 
cold IS fiirnisheil by the various jilants which yield 
tannin, the preservativi* ot leather. The jirincipal 
sources of this are oak galls and bark, mangrove 
bark, Myrobalans, (Incbracho, and Acacia dccurrcns. 
Extensive plantations of the latter plant, winch is a 
native of Australia, hav<* been made in South Africa 
and are a source of considerable wealth to Natal. 

Cimuamomum Camphora, which is a native ot 
Formosa, is the source of camphor, v'^al liable as a 
drug and also a preservative of clothing against moth. 
Tracle in camphor is a monopoly of the Japanese, but 
seeds have been freely introduced to British colonies, 
largely through the agency of Kevv. It is now found 
there are two forms of camphor, but only one of these 
yields the solid camphor which is of value. 

Erythroxylon Cocck is tl|e source of cocaine, the 
alkaloid which has ,sp many useful as well as harmful 




'T'HE following Dominion 'Slid ’ foreign rftprwenta- I 
** lives are expected to be present at the Liver- 
pool meeting of the l^ritish Association which begins I 
on M\‘dncsday next, September 12. In the jiro- 
^ammes of the various Sections, published in last 
week’s issue, announcement was made of papers to be 
read by these visitors and of discussions in wliich they 
will take ]iart. 

Prof. F. D. Adams, McGill University, Montreal, 
prof. W. D. Bancroft, Cornell Universitv, Ithaca. 

Prof. N. Bohr, Institut for Teoretisk Fysik, Copen- 
hagen. 

Mr. S. C. Brooks, Hygienic Laboratory. Washington. 
Dr. Herliert P>ruce, University (if Toronto. 

Prof. A. H. R. Buller, Uiiivcr.sity of Manitoba, 
WinT)i]K‘g. 

Senatore Princijic G Conti, Florence. 

Dr. D Coster, (.'-open ha gen. 

Prof. P. Fhrenfest, University of Leyden. 

Prof. F. Fkwall, Tbiiversity cil l^nml. 

Prof. \. S F.ve, McGill University, Montreal 

TV. K. G IMlk, New York. 

lYof. ), C. J'jt'lds, University of Toronto. 

ITof V. .M CiokKtliinidt, Umversitetets Mineralogisk 
Tnstitiit, KnsLiaiiia 

Prof Iv. 11 endei son, Unuersitv of Toronto 

Dr. (1. Mevesv, Copenhagen 

Pjol I) 1\ Uoaglaiul, University of California. 

Piol () jesjuTsen, ('opniihagcm ' 

Prof \ h. KeniK'llv, Massaehusetts Institute of 
l('(hnology, Canibndge, Mass 
Dj P I.. Krani}), /oologieal Musenni. Copeiih.'igen 
Dr A C. Krn\ t, UnivoTsitv ot Uticdif 
Prot U Ua ngevm, (.'ol lege (le I’Ya nee, I\'iris. 

Dr. V. Uebfeltcr, holksgesnudheitanit, Vienna. 


Prof. G. N. Lewis, University of > 

Prof. A. B. Macallum, McGill University, 
l*rof. J. C. McLennan, University of Toronto. , ' *• 
Prof, |. J. K. Macleod, University of Toronto, 

Prof. Ji. Magnus, University of Utrecht. ^ 

Prof, A. P. Mathews, University of Cincinnati. ^ ' / 

Prof. E. Merritt, Cornell Universitv, Ithaca* JJfewV ’ 
York. ' ‘ , 

Prof. A. Ji. INIoore, Rutgers College, New Brtins- v, 
wick, N.J. 

Dr. Th. Mortensen, Universitetets Zoologiska Museum* . 

Ckipenhagen , j 

Prof. W. A. Noyes, University of fllmois. 

Prof. Sven Oden, Rgl. Tokmska Uogskolan, Stockholm, 
iTof, W. A. Parkes, Unuersity of Toronto. 

I’rof. M. J. Pupin, Colunibia University, New York. 

I’rof H M. nnaiijcr, Institut voor Jdiytopathologic, 
Wageningeii, Holland 

TTof. Ronle, Musoe d’Histoiio Natnrelle, Paris, 

JTof. 1C. Sai'kett, Stale C'fdloge, Penn.sylvariia. 

Prot J. Satterly, University of Toronto. " 

Dr. Jobs. Schmidt, C'arlsberg J^aboratorium, Copen- 
iiageii. I 

JVof 1 Sebehen, Aas, Norway. 

J*rof. 11 B. Speakrnan, University of Toronto. 

Dr V. Stelansson, Canada. 

ITof J Tate, McCbll University, Montreal, 

Prol. \V. ViTiiadskv, Pans. 

Senatore J’rof V Volterra, Ihiiveisity of I^orne. 

Dr. G S Whitby, MiGil) ( huversitv, Montreal. 

Prol. A. Willey, McCdll University, .Montreal. 

Prof. R. W. Wocxl, Joluis Hopkins University, 
Baltimore 

Prof. H. Zvvnardein.ikcr, Uiiiversitas Kheno-Traiec- 
tina, Utnrlit 


Relativity and Theory of Knowledge. 


''FHL Scaiidiuaviau Sm-niifK Hiru'w^—n. new 
^luarlerlv' in Ivnghsh ]nililisli('d in Nonvav — 
rontains in its tijbt nuinbci an original anil 1111- 
]ior1an1 piece of })hilosopJiual research in an article 
entitled ‘'The 'Iheoiy of Kelativity .nid its Bearing 
n])on I'.pisteniologv,” by Prof Haiald Iv. Sohjeldciup, 
the nccntlv a])p(nn 1 ed proles.S(>r of philosophy in the 
I inviTsity of Christiania 'Hie author is alieady 
dist mguished in Ins own ( ountryg although lie fs 
piob.iblv the youngest oenijxuiL of a eliair of philo- 
sophy. having Ix’en boin in 1803 

Tlie article Ix'gins with a liuid (‘xposiliun of the 
principle of lelativity which calls for no special remark, 
but it jirocc'eds to exanniu' the consexj iieiu e ot its 
acceptance 111 phy.sus for theory of knowledge. It is 
olivious that it must maki' a clean sweep of all nai\a‘ly 
realistic theories, maleriahsln^ or spiritualistic, which 
assume the physical reality of the ninverse to be pre- 
sented objectively to the mmd of the observer for his 
discernment by means of sense disi riiiiinatioii. hint 
does it acconi with ideah.sm ^ Does it deny that 
theie is any objective universe tc which knowledge c,in 
attain ? Does it reejuire us to be content with the 
subjective sjiace-time universes of mdividiial ob- 
servers ^ JTof. Schjcldcrup answers emjiliatieally. 
No. Relativity gives us not a relative but an abso- 
lute universe, a universe tlio scientific reality ol which, 
however, is completel>' difierent in its nature from 
anytliing which men of science have hitherto im- 
agined or thought it nccessaiy to a.ssuine. The 
Minkowski four-dimensional space-time universe is 

* SLo^marnan ifiicniifit; Review ; Contrihutions to Philosophy, P^iycho* 
ipgy anU the Science of -ETducalion hy Northem Scientists, Vol. I., No. i, 
September.’ Pp, 136.^ ,, (Kfistiam* : ’ ScfttwliilfivUti ScieDtificr';Pr«»s 


absolute, ni precisely tin' same sense in W’hich 
Newton’s tliii'e-diniensional sji.'ice and independent 
\ariablt; time weie absolnti', and the wcirld-lmes of 
tlie Minkowski nniverst' with llieir intersecting points 
determined by (ians.Maii to-ordmates are real in the 
objective sense, but tlie reality is not sense-presented, 
it IS unim.igmabh* and iinperceplibh'. It consists, 
like the re.dity ol UytJiagoras, of numbers. 

'\ he jiomL of sjieeial inteiest in the argument is the 
waj in whuh the author brings out the iteciding in- 
tliiencc in jihysical tlnoiy wJurh tlie ejnslomological 
weakness of the older inechaiucs has liad. It was 
Galileo, the founder til nuKleni jihysics, who. in Ins dis- 
( rmnnatioii l»eiw('en wlial he called the ac cidental and 
the c*ssential attnbntcs of things, hrsi suggested the 
distinction helwcien sc'c,ondary and primary cjualities, 
w'hu'li has yilayed a dctenininug jiart in later theories 
of kmnvlc'dgc- Galileo found Ins mtorpreter in 
Descaitc's, who reduced phy.sic al 1 evilly to extension 
and movcmc-nt. The principle of ndativity has 
eliminated evcni the primary qualities from the 
siib|e('t-mattcr of physics 

Simil.irlv in the 1 elation of Kant to New^lon, w^e see 
the cbreclu’c force of the c'pistemolggp al weakness of 
a jihysical theory. The subjc'Cdnrty of time and 
space m fhe^ Kantian theory meant tlieir transcen- 
dental ideality. Abstracted from tlie subjective con- 
ditions of sensory observation they are invalid. But 
relativity goes farther, it eliminates time and space 
not only from an unknowable thing-in-itself, but even 
from the subject-matter of physics. To ua to-day the 
prmcjiple of relativity is not a return to older philo- 
sophical concepts, but a forward movement looking 
.for a new nhilosonher to intemret a new enisteinoloBrv. 
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Pan-Pacific Science Congress, Australia, 1923. 


not on so extensive a scale as, nor witli 
’ the Imperial significance of, the Australian 
meeting in 1914 of tlic British Association for the 
Advancement of Science, the second triennial Pan- 
Pacific Scionce ("ongress, winch has just met in Mcl- 
lx>urne and afterwaids in S\dn('y, may mean very 
much to the development of organised Icnowledge oi, 
and in, countries bordering upon the Pacific Ocean. 
The first gathering of the kind was held in Honolulu 
in 1920, and as a matter of fact it was really the sequel 
to ideas that originated during the l^ritish Association 
visit to Australia and later were warmly fostered by 
Prof, W, M, iiavis (Harvard), Prof. H. K. Gregory 
(Yale), Dr. T. Wayland Vaughan (IhS. Geological 
Survey), Mr. .'V H Ford, and others The Pan -Pacific 
Union, a wide organisation with the general aim of 
promoting harniomons relations between tlie pcojilcs 
of the Pacific, stot»d behind tlu‘ Honolulu ('ongress, 
but future Science (kuigresses will undoubtedlv all be 
under the geneial direction and control of the National 
Research Councils of the countries cemterned. 


' The Commonwealth Government is acting as host 
for the 1923 gathering, the organisation being in the 
hands of the Australian National Resenrcli Council, 
of which Sir David Ornic Masson is jiresideiil. State 
Governments arc generously supjilemeiiting the 
Commonwealth’s financial and other assistance, and 
it has been possible in many cases to make grants 
helping to defray tra\eUing costs for flelegates from 
distant countries 3 'fic prevailing high rates for 
steamship traA elhng are a grave difficultv in the way 
of international assemldies in a region of such vast 
distances as the JVicihc. Happily the interest of 
the Governments of the chief coimtnes coiu.erned 
has been aroused, and invitations, conveyed through 
the Colonial Office, to .send official iielegat<‘s, liave 
met with nuieh resjKm.se. Unfortunately the South 
American Kepublics, with few' exceptions, have 
. regretted that their financial conflitions do not permit 
the sending of olficial representatives. Even more 
unfortunate is it tliat France has not seen fit to send a 
delegation, Nex'ertheless, with eleven visitors from 
Great Britain, nineteen from the Ihiited States of 
. America, three from ('anada. eight from Hawaii, 
twelve from Jajian and h'ormosa, nine from the 
Philippines, six from the Netherlands and the Dutch 
East Indies, eleven from New Zealand, and smaller 
delegations from British Malaya. Burma, Tahiti, 
Papua, Fh]!, and Hong Kong, a very fairly representa- 
tive gathering is assured. While in Australia, all 
visitors from overseas are the guests of private citizens 
or institutions and are receiving the privilege of free 
railway travelling before, during, and after the 
Congress. 

To transfer a congress after ten days in one city to 
another some six hundred miles distant must militate 
against coiivsecutn e work and lead to a certain amount 
of overlapping; but the advantages in enabling 
visitors to see more of the country, and in increasing 
' the numbers of local w’orkers wdio conic into personal 
contact with tht>m, more than counterbalance the 
obvious disadvantages, 

t Needless to say, an extensive senes of excursions 
has been arranged, the principal excursions, over long 
distances, neccssarih' coming after the official business 
in- Sydney has been condiuled Visits to Broken 
Hill, Irrigation Vreas, Artesian Water Areas, Great 
Barrier Reef, Nortlu;ni Rivers to Brisbane, Canberra 
and other parts of the Commonwe.iiltli, arc proposed. 

The scientific work is being carried on hi eleven 
Sections, As, however, it has been a deliberate object 

nf the fiT£T:inisp.rs to avoid a. mnltinluutv of oa-oers on 


I single and more or less isolated topics, and to aim 
instead at broad general di.scussions, there are several 
joint meetings between Sections. The Sections com- 
prise: 1 , Agriculture; 11 . Anthropology and Ethno- 
logy; III. Botany; IV. Entomology; 'V. F'orcstry ; 
VI. Geodesy, Geophysics, Radiotelegraphy, etc. ; VH. 
Geography and Oceanography ; VTTl. Geology ; IX. 
Hygiene ; X. Veterinary Science; and XI. Zoology. 

The agriculturists are concerned chiefly with the 
problems presented by diseases in wheat and other 
cereals, sugar-cane, cotton, tobacco, bananas, etc., 
and on the serums difficulties to be faced in con- 
1 rolling weed pests. Proposals for plant quarantine 
regulations may represent an immediate practical out- 
come. Agricultural education and research, soil 
surveys, and irrigation (luestions arc also being di.s- 
cussed, while much interest is being takiMi m a joint 
discussion with the zoologists and veterinaruins upon 
geuielics, with spec.ial reference to the imjirovcment of 
farm animals. 

In anthropology and ethnology the Congress is 
attacking the fundamental problem of how best to 
organise and carry out reseandi work iu the Pacific 
Islands before it is too late. The matter is very urgent 
indeed. Expressions of opimon have been invited 
from leading ethnologists in (ireat Britain who cannot 
be jiresent in person, and it is liojied that, so far at 
least as the British islands are fum.erncd, a yiractu al 
working scheme mav be evolved, to be submitted later, 
with the full weight of tlu' ('ongress hehmd 1I, to the 
Cominoiuvealth Government Sir Baldwin Sjienocr, 
who has just rctuincd from vet another visit to the 
interior, is bringing forward the allied, yet distinct, 
question of future research m ri'gnrd to the Australian 
aborigines Another wade lojiic under eoTisider.il ion, 
in common with tlu' Hv'guaie Section, is the recent 
rapid decline m native pijpiilatioii in the islands, while 
there aie also discussions upon the physical anthropo- 
logy of various Pacific types, and the race relations 
between them. 

Tiotauy, entomology, and forestry have much in 
common in several proposed discussions upon timbers, 
and wath zoology the matter of introduced jiests and 
their natural enemies is being taken up, especially the 
increasingly serious problem of checking the spread 
of tropical boring insects. 

The jihysical work of the Congress centres mainly 
round geodesy, terrestrial niagiu'tism. nudi'orology, 
and seismology, while the highly practical inter- 
national matters of radiolelegraphic communications 
and determinations of longitude by wireless, are also 
being discussed. Solar physics research, for which 
many maintain tfiat more is being claimed on the 
purely practical side than it will yield, and tlie need 
for its cndow'incnt by Governments, is a subject for 
vigorous debate. 

Those members concerned with geography and 
oceanography are meeting with the physicists fre- 
quently, especially when discussing qucstion.s of 
cartography and meteorology. Definite proposals arc 
being made for continuing and extending, by local 
ellort, the invaluable hydrographic work of the Royal 
Navy, and for international collaboration in oceano- 
graphic work. 

As might be expected, the largest Section is that 
devoted to Geology. The structure of the Pacific 
liasin, Post-mesozoic volcanic action in the Pacific, 
ore provinces, correlation of Kainozoic formations, 
coral reef formations, glaciation, Carboniferous and 
Permian problems in the Pacific Rejricm, are among 
^the more general matters _b6fQxe Ibepe^tion^ * 

Twn main suhifictaZLisciuflaediii thefiHwffiene Section 
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at Melbourne, arc mining hygiene and a general siin’cy 
of the hygiene of the fticific Region. The basis for- 
discussion of the latter is a summary of replies 
received by the director of the Commonwealth Depart- 
ment of Health to a widely circulated questionvairc 
relating to yellow fever, malaria and filariasis, bubonic 
plague, small-pox, leprosy, ben-beri, hook-worm dis- 
ease, and tuberculosis. In Sydney, the principal 
topics are climate m relation to lunnan efficiency, 
meteorological standards in ndation to comfort, and 
insects in respect to hygiene. 

The work of the Veterinary Science Section is mainly 
in joint meetings with a]lie<l Sections, such as Agri- 
culture and Zo(.)logy, in dealing with parasitological 
and other problems. Proposals an' being put forward 
with regard to inteniational notification of animal 
diseases. 

Idnally, the Section of Zoology is undertaking, in 
addition to nuich conjoint work with other Sections, 
a gcm'ral survey of the many questions now arising 
in connexion with f’acific fislicnes anti the establish- 
ment of marine biological stations 

The main aim of tlie Congress is to deal with wide 
subjects, mnii}' of them of international signilicance, 
from a practical as well as a purclv scientific point of 
view A C. 1 ). Rivi'ir. 


University and Educational Intelligence. 

\Vr learn from the Chnmhi'y Zi thing of the follow- 
ing a})puiiilmen(s . Dr \\'. Schumann, director of 
the Insiitotc' of 'fethnual Phy.sits at Jena CmveisiU', 
to be professor of tlieorclical elcctrotcchnics at the 
Mnmcli Technical College; I >r Julius Schmidt, of 
the Stnttj.;art Technical College', to be reader in 
cliemistr\ at the ihigmetTing College, Jisshngcn ; 
and Dr K. l''a)ans, to be assistant profi'ssor of 
phvsical chcnuslry at the Dniversity of Munich 

'Ini’ truste'cs of the T.aura Sjiehnan kockefe'ller 
Memorial, founded in Oe:tobei 1918 by )ohn D. 
Rockefeller m nieinorv of his wife, have published a 
report on tlieir appropriations, amounting to nearly 
13 million flollars, up to December 31, 1922, on 
which elate the corjioration’s assets amounleel to 
78 million dollars (.rants classified iindc'r the head 
"Kdueatioii” arnountc'd, in the four ytiars Kjicj- 
I922, to 6000, 90CJO, 286,000, and 500,222 dollars 
resjK'ctively, and medudeel 30,000 in 1021 for the 
Amets an College for Chris at (.'onstantmoplc, 1 10,530 
dollars in i()22 for Robe'rl (hdlege of ( onstantinojiie, 
the American Cmversity cM lieirut, and the Con- 
stantinople Women's College, and 600,000 dollars for 
the Women’s I'nion Christian ('olleges m the Orient. 
For boy scouts and girl scouts grants amounting to 
dollars were allocated, anel an apjirojmation 
which wall amenml to more than 55,000 dollars was 
made for the inauguration of courses of instriictmn 
for scout leaelers in universities and women's college's 
Such courses, it is noteM, are given in 42 institutions, 
and in 13 of them the expense of instruction lias 
already been taken oser by the college. Scientific 
research interests the trustees because thev " believe; 
that knowledge and understanding of the natural 
forces that arc manifested in the behaviour of people 
and of things will result concretely in the improve- 
ment of conditions of life,” but grants for promoting 
it have hitherto been small : 13,000 dollars in i<)2[ 
and 37,500 in 1922, including 10,000 for the Mine, 
Curie Radium Fund. The Y.M C.A. and Y.W.C.A. 
■and other social welfare organisations received 


.^REPORT on the development of higher ednehtion 
in: Poland has been issued by the Chief Statistical ' 
Office of the Polish Republic. For the five State 
universities the report shows the following .student 
enrolments ; ' v t, f*;- 

Cracxjw, Warsaw. Lw6w. Ptwnad, WilttO. 

1Q20-2I . . 4136 5787 3639 2004 788 16444. 

J92I-22 . . 4531 7518 4773 3273 1729 2182A 

1922-23 . . 5235 8939 5646 3416 2202 25438'; 


Ftir the 

technical 

State 

schools 

the respective 

numbers are 

TU.S. 1 . , 

'l.Il Sih., 

, Aprir Coll,, 

, Sch of Min,, 

Cracow. , 


'\V..r'..iw. 

L'wiiw. 

Warsaw. 

1920-21 . 

. 2031 

217S 

787 

179 .'6075 

1921- 22 . 

. 4112 

23«5 

761 

282 7460 

1922-23 . 

. 3868 

2560 

9t>6 

462 7796 


'The following figures show the number of students 
admitted in 1922-23 to other higher schools and 
profes.sional coileges ■ Independent I ’ mversity, Lublin, 
J120; Free Polish I'liiversity, Warsaw, 1664; 
C-ollege of (kimnierce and Economics, Warsaw, 988;;' 
Veterinary College, Lwdw*, 327 ; Teachers’ College, 
Warsaw, 124; School of Fine Arts, Cracow, 155*' 
(Jf the total number of students, about 24 per cent, 
were women. Heaiiy 27 per cent, were enrolled in 
faculties of jurisjinidence, 13 per cent, in faculties of 
medicine, 17 per cent w ere engaged in the study of 
technology, mechanical and electrical engineering, etc., 
about 6 per cent, were students of agriculture, and 30 
jier cent, flevoted tlu'inseh es to the study of philology, 
Instory, mathematical and natural science, philosophy, 
and education. 

Li.sis of colleges and umversitics "accredited” 
hv \arii)us agencies are published in llulletin, 1922, 
No. 30, of the United States Bureau of Education. 
The standardising movement lias advanced rapidly 
during the past ten years, and the lists published in 
i<)i7 already need levision J'he agcncie.s in ques* 
turn are • certain State universities and departments 
of education, the Carnegie houndation for the Ad- 
vancement of Teaching, tlu' Association of American 
Universities and several otlu'r voluntary educational 
associations, and church boards of education. , The 
Bureau is careful to announce m large type that 
" there is no comprehensive classification of collegiate < 

I institutions by any national governmental agency.” 

'I'hc longest of the lists is that drawm up by the ' 
I University of California of 286 institutions from which 
holders of bachelor degrees rejiresenling the usual 
college aairse of four years will be admitted to its 
ow'Ti graduate division Ckiinmenting on the lists, the, 
compiler notes tliat the standards used are very 
various and the basis of ckissilication in some cases 
IS very vague, wdnle " there is no jiractical consensus 
of opinion as to what constitutes that miich-talked-of 
entity, the standard college ’’ He finds giound for 
hope of a coming apj^roximation to ninformity in 
this regard in the fact that a committee appointed 
for the purpose Ijv tJie American Council on Educa- , 
tion has formulated certain jirincijiles and standards 
for 4-year colleges anti universities which have been 
adopted 111 wdiole or in part by some of the accrediting 
agencies. Among these principles are : " Teaching , 
schedules exceeding lO hours per week jier instructor, 
or classes (exclusive of lectures) of more than 30 
students, should be interpreted as endangering ‘ 
educational efficiency ” ; and " the minimum annual 
operatmg income, exclusive of payment of interest, 
annuities, etc., should be $50,000, of wdnch not less 


3.299,600 ^dollars,: religious organisations, 1,975.000; than $25,000 should be derived from stable sources, ,, 

^ permanent 
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Societies and Academies. 

Paris. 

Academy of Sciences, Aiif^nst <>. — M. Cinillaumc 
iigourclan in llie chair. -A. Lacroix : Conipauson of 
he chemical composition of two Iceland lavas, char- 
.clensing erujitions of which the kind of dynainisui 
i different. Analyses ol live lavas and basalts from 
Catla and Hccla. As regards the distinc tion be- 
ween quietly Iknving and explo.sive eiuptions, the 
uthor holds that the llinditv ol the magma, is not the 
•nly exjilanatioii of the ditlerent types of eiaijition, 
ince a fluid magma, whu-h according to Washiiiglcin, 
hould flow out quietly, if suddenly cooled on its 
gross into the air, may gi\'e rise to an explosive 
iruption. The. eriiplion of llecla is an ex.implc cil 
his : the fluid lava had to Jouc ifs way ihiough the 
ce cap of the M yrdals|okull gl.icier anti the eruption 
liroughout was ol the cx])losi\ e lypc' C> Bigourdan : 
r*rojcct of a nc‘W eaialoguc of the h’n'udi learned 
iocieties. — Audio Blondel ■ A rational method for 
;eBts and specitu alion of tnode lamps intended to 
A^ork as valves. An (uitliue of tests to be made; 
partly at the works wliere the lam]) is ccmstiucted, 
ind partly at the laboratory where the lamp is to be 
used.— C'harlcs Nicolle, h “Conseil and A. Cuenod ; 

Preventive vaicmalion against acute conjimcfivitis 
iue to the Weeks bacillus Its mi])or1antc m the 
campaign against tiachoma Details are given of 
the preparation ol the \accine and of the results of 
experiments domonslralmg the protc'ctive actum ot 
the vaccination -Nilos Sakellariou . (.)bli<iue linear 
curvature and total geodc'sic cur\ ature -b H. van 
den Dungen : Some ti'chnic al a])phcations of iiitegi.d 
equations - Koli Nevanhnna . I he theorem iif M. 

Picard.' K. de Fleury . Iriastie staLuhty and modem 
materials of constuicl loll. ^ \. Grumbach : Ihesn]»ei- 
position ert electromotive forces in battcru's with a 
fluorescent lujind — J<. Levaillant : idiioresceme and 
])hotoclicniistry. A < erl.iin number cjt fluorescent 
colouring imilters (mam no, methykme blue, ectsin, 
erythrosme) dissolvc'd m glycerol or other luilvalc.ohol, 
when submittc'd to light m the absence of an change 
colour, owing to hydiogenation by the alcohol 
The original colour is mon or le.ss completely vc'stored 
by the action ol air — ti Vavon and S Kleiner : 

Catalytic hydrogenation and sleric hmclraiie-e, Jhe 
study ol some hcjitcncs. Ihc addition ot h\diogeii 
to four isomeric hc'pteiu's (etliylpio])ylethylcme, 

dimcthyhsopro])vk‘ihy]eu<‘,metlivldielh\l<'tlivlcmeancl 

triniethylcthyk'thy ienc) was slndu'd m the pic'scncc cjf 
platinum black. It was tcuind, in agreement witli 
the theory ol slene hindram e, that ihe liyclrogcniation 
was more dillicult Ihc; greater the number of substitut- 
ing radicles. V, Agafonoff : J'lic coiiqiarativc study 
of some metliods ol chemical analysis ot the humus in 
soils. A comparison ol tlu' amounts ol carbon in .soil 
determined by combustion, by the ordmarjr sulpho- 
chromic process, .'incl by Simon’s mctluKl (with silv(,|r 
bichromate). The dry combustion and Simon s 
method are in good agreement ; the ordinary wet 
combustion witli biilphiiric and chiomic acids oiily'^ 
gives low rc'sults. — Pieri'c Lesage ; Anomalies of the 
fruit of Capsclh Bursa-pasinns, caused by the pre- 
sence ot salt in the soil. — L Blaringhem : The bio- 
logical control of thc^ iiiflnence of manures ; detei- 
mination of the sensible periods. — Robert Stumper : 

The chemical composition ol the nests of Apicotermes 

occultns. The nests arc made of sand, cemented ^ 7- ,, 

together witli about 15 per cent, of organic secretion. | ,bp. it. (London: 


. — J'. Bendit : T'he origin of the interstitial cells in the' 
testicle of the domestic cock. — Et. Burnet : Irregular \ 
reactions of the filtrate from broth culture in goats 
infected with Micrococcus melitensis. If the infection ' 
by tins Micrococcus renders the goat as sensitive as ... 
man to the inoculation of a small (juantity of filtered 
culture, this reaction should aftord a lapid and 
certain means of rccogni.smg infected goats and pre- 
venting the use of their milk. 11 has been proved, 
however, that the reaction is very irregular, and some 
goats, certainly infected, do not show the reaction at 
all. Tlic conclu.sion is drawn that the filtrate creation 
cannot be used in jiracfice as a means of diagnosing 
MelUensis m the goat. 

August 13. — M Guillaume Digourdan in the chair. 

-- A. Lacroix : 'J'he sigmhcaiion of the alkaline 
granites very ricli in sfKla. 'I'hc study of fhc rocks 
t oiled ed from the island of Uockhall has shown 
that rockallite, described as a per.sodie granite, has 
110 leal geological existence Chemical analyses of 
various ])ortions of the granite and its cm Insures 
are given — Torsten Carleman : Funclions in- 
dclmitely deruable, Jules Baillaud : Studies on 
the distiibution ol the <*ncrgy 111 stellar s])edia madc 
af the Pic dll IMuli Ohservatory m and i<)2i. 

The spectra of nine stars have been studied, flic 
iirrangemeiit ol appaiatus and mdhod ol carrying 
out the observations are di'scnbed : tlic details ol 
the experiments and the icsulfs will be ])iil)lislied 
elsewhere - R de Malle man n . TTic theory of lotatoiy 
polaiisalion.- J Bathelher ; ( orrcdion lelatmg to 

the nests «>f Iriiteinii's In a ])rcHctlmg note a senc*s 
of fnngiis l)tds forming fiart ol an ant nest havi' been 
desirilX'd .is belonging to Juilcniics vuilau^cusi', 11 
would .iijjieai that tins \ic\\ was mcoiri ct : fhc 
striicluics aic ]iii)b.d)1y llu' work ol an insect d dcr- 
mmed bv M Jkignion as Minohmu'^ inretlus — 

Jc Bugnion : Jvcinarks on tln“ note ol .M 'balludlici. 

O Duboscq ami 11 . Harant Sjioro/oa ol the 
TTim cates 
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' Science and Publicity. 

I N his presidential address to the Uriti.sh Association 
on Wednesday last, on the elet'trical structure of 
matter, Sir Erne.st Rutherford dealt with a subject of 
fundamental snentifir importance, as well as of 'popular 
interest — [lossihly on aerount of the conception of dying 
atomii projectiles and their disintegrating effects. 
The Association thus opened its proceedings this year 
with a discourse which is likely to make a wide appeal. 
Whether members of the general jiuhlic who have not 
themselves made st'ientific ohser\'ations or experiments 
can have an intelligent (omjireheiision of the true in- 
wardness of work and theor\ on atoinii* structure, 
or on many of the other intricate .subjects dealt with 
in presidential addresses and papers presented to the 
various Seetums, may perhaps be doubted ; but even 
if the menial grasp he weak and the picture induced be 
primitive, the mere existcnci- of a respectful attitude 
and receptive mind towards scientific studies is not to 
he despised. 

In the main, of course, tlie Association is an assembly 
of .scientific workers, most of whom have no wish to 
discourse to the laity and no capacity lor transforming 
the special vcxabularies of their subjects into the 
sini])ler--not to say sensational forms resjuired by 
many general readers It ought to he gratefully 
recognised, however, that the lay writer who is suffi- 
<‘ienllv well informed to be able to present a scientific 
suliject in attractive literary style, and accurately as 
well, IS performing a useful purpose lor science. The 
investigator who can do tins for advances to which 
he has himself c ontriliuled, and on whii h he is an 
authority, can always find a generous welcome on 
platform or in the periodical press, hut it is rarely 
that the faculties of research and exposition are so 
closely combined ; and it may lie just as well that they 
are usually scjiarated. Tlie first business of the mart 
of .science is to discover— to add to the sum of natural 
knowledge; and if he describes his work clearly and 
in terms which arc intelligible to other investigators, 
he has dune his part, it is reall> supererogatory for 
him to take up the task of enlightening — or entertain- 
ing— a public unfamiliar with even the aljihahet of the 
language of the branch of si'ionce in whu'li he Works, 
lie may he able to interest members of the BHtish' 
Association, liccuusc most of tliem are engaged in scien- 
tific work of one kind or anothiT, and the re.st scarcely 
expect lo listen to childish discourses ; but the crowd 
in the street is not within his ambit. 'The active 
scientific investigator might appropriately apply to 
those outside his gates the words, “ J have yet many 
■things to say unto you, but ye cannot, hear them now.'’ 

‘ Science does not need to be sought -with a contrite 

''' ' 
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heart, but it does demand a certain amouirt of pre- 
paration from all who would understand the fuU. 
meaning' ol the treasures within its temples. 

So far as it is pcjssible for men ol sdenee to offer 
popular expositions of sulijed', on wliuh they are 
ereativi’ aiitliontif". tln^ i'' dune in the (Citizens Lectures 
now (h'livcjcd at c.u li nicetnif.^ of the Jlritisli Associa 
lion and on a more cvtcrulcd .stale than usual at this 
year’s meetiiiL^. These let lures are not intended for 
nn'inhers ol tin Assoi lation but lor the general jaibla , 
and the laii^e iiinlK'nt es velneh attind them show that 
very many petiple art' inteiesteil m simjile aeuiunts ol 
scientifu: work ami jin^^ress in et itain fields. Smh 
d<j.Sqriptive leituies, limvfNer, do little more than 
titillate the minds ol most ol tlu' hearers^, and notlnnit 
to impress iht m w'ltli the < mu n lion that seiem e is the 
greatest smial f.nttii m motlern t u ilisatum. Wundt'r 
may be CAcited by ex])enment and exposition, but it 
needs to be assttt lateil with tonfiderue in the guidanee 
which seieiu e ran gi\e if our six lal and industrial 
conditions are to deiive the best advantages Irom pro- 
gressive knowletlgt' At least one ol these jniblie 
lectures should be dexoted eat li year to the advoeaey 
of scicnee and stieiitilie methods m national affairs, 
instead oi making them all ndormalixe displays ol 
achievements m si’leetc'd fiekls. 

Outside the Sx'etion rooms (where seimitifie workers 
may be penmtted to use tlieir oxxoi lonns of tedmieal 
expression) and lieyorul the leetiiie halls (where ex- 
perienced sjicakers succcssJullx hold the attention of 
assemblies of citizens) is the general publa as aw'bole, 
reading the daily and wctkly news])apers and expecting 
to be inlormed m its own language ol important 
scientific developments of all kinds, howexer intruate 
they may be as, lor example, the constitution ol the 
atom, the (luantum tlreory, the prmeiple, ol relatixity, 
or the signifkanre ol cell striieture. To pioxmle this 
great grouj) xx'ith the pabulum it is « ajialile of tligesling 
is a task xxhieh most research xVorkors prefer to leave 
■ to others ; and rightl} so liood serxice is, lioxvever, 

' rendered to seienee by xx'ritet'- xx'ho can present (hlbcult 
subjects m attraetue liteniry lonn xx'rthout departing 
essentially" from permissible limits of accuracy - large 
though these may seem to be to precise inx esligatons. 
Tliere are such ('ontributors to the general peiaodic'al 
press, and xx'e. think that every encoiiiagement and 
assistance should lie gixen to them. The more that 
the imblie is made to understand the iertihty and the 
pow'er of scic'uee the greater will be the trust in scientific 
service, and pros ision fm- scientific study and research 
'will be eorr(\spond!nglx im'ri’ased. 

In the British Isles, little attempt has been made to 
' secure w'idc publicity , for scientific institutions and ■ 
work with thf! result that tliGv are almost unlcnowmi 
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dutsidet sdenotific^ circles. The publications of the 
Naticfnal Physical Laboratory, for example, are alto- 
gethet madequate to give even industrialists an idea 
of the Work carried on in that institution. On the other 
hand, tlx* I'.S. Ifiireau of Standards issues frequent 
Bulletins dealing broadix w'ltb topn s in which practical 
men are interested and in xvhiih develojnnents hax'e 
rccentlx taken jilacc. The IkS. \ational Kesearch 
('oiim il also publislies a number of uselul Bulletins 
surveying tlu* state of knowledge ol various scientific 
.subjects and bringing together important data. No 
institution or society in the liritish l.slcs i.ssiies anything 
(■(miparable \xuth these Ifiilletins • most of them seem, 
indeed, to be eontent to bide tlieir light under a buslu'l, 
.so far as the outside xx^orld is coiiLerned, and to ilis- 
('ourage any" altemjits made to extend the zone, of 
illumination. 

We do not .suggest Ibal scientific and tecliniial 
societies should add a publicity service to their func- 
tions ; thev are primarily intendul for tlie reception 
and disiussion of new contributions to knoxvledge, and 
their concern is the inteiesls of tlu 11 iclloxx's rather 
than the attention of the publn . Tlic British Associa- 
tion is on a different fooling, in that no teilmual 
(]uah Real ion is reijiiired for member shq) and that it 
.sets oiil deliberaU'ly to create interest in se leiu e ni the 
i.enti*e.s where tire annual meetings are luld, and 
lu*\"ond them by the rcport^ ol its ]>nneedings. The 
presidential addresses, published aiinuallx for tlie 
Association by Mr. John Murray under the title “The 
Advancement of Science” (price 6 s.), tlinugli oltcn 
somewdiat .special in style and s( o]>e, (onsiitnie the 
best annual record ol tlie position ol s( u ntific subjects 
of prime importance. Probably fi'wrnen ot s( ii iice are 
callable of followung intelligently all tin* subjeds re- 
viewed in these addresses, and the gvneral pulilic may 
therefore be jrardoned for not eomprelicndlng most of 
them To students of .science, however, xxTi-ther as a 
])iofessional octupation or as a leisure hour pursuit, the 
addresses are invaluabk* as authoritatix e statements of 
scientific fact and theory, and the volumes containing 
them should be in the library ol every one who finds 
.satisfaction in pondering over the great problems with 
which modern scu'uce deals. 

Though the British Association wa'lcoines member- 
ship from the general public, it is not loo much to say 
that the presidential addresses, and most of the papers 
pre.sented to Sections, arc intended for audiences ol 
special scientific w'orkers. Tn the case of a body like 
the British Medical Association, membership is limited 
to jrrofessionally qualified men, and in the Sections, 
therefore, no attempt need be made to deal, with 
sd^ti^Qs^subjects^in popular., terms. ., \yith. its- i^ixed 
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difierent-^and als^ more difiicul^-poaition. Inter;/ 
preters are, needed, if not in the , Section rooms them- 
selves, then in tlic public press. Leading newspapers 
prefer that tlieir own correspondents or contributors 
should perlorm this function, but there are many 
others which would gladly make use ol notes and 
articles on siacntific subjects suitable lor the general 
reading ])iiblic. 

In the I anted States an institution entitled “ Sneiue 
Sei'Mce ” was established a year or so ago to jirovule 
such jiopular articles as a scientific news suidiiatc, and 
it now supplies about filty American newspapers, and 
several in Canada and other jiiirts of the Wiirld, with 
new's Bullelins sent irom ashington eeeiy day exi e]’*! 
Sunday. “ The first consideration in a Bulletin stor\ 
sacs a ( ircular of iiistruition to wTiters ol articles, “ is 
to tell ol or interiiret a scientific event. But the new's 
Stories must be- so w'ell wTitten that large national 
new'spapcTS wall use them w'lthout rew'ritmg or revision, 
either in form or language. Write your .story so tlcit 
those who know nothing about sdeme w'lll understand 
and w'ant to iisid it Weave m the scientifie back- 
round that tlu- man m the street does not have Usi* 
simiile words. Make your stor\ as graphic as if you 
w'erc talking about it ” It is pointed out, in addition, 
that “ ‘ By S( leiu c Si‘rvi< e ’ must stand lor aeeiiracy of 
content and iiiiplii ation.” 

In order to esLahlish this publuity agcm^ tor science, 
a gciierous Ixnelaitor gave thi* siini ol one million 
dollais to a JSoaid ol 'IVusti'es wlm h includes among 
its mimlxTs several of the most ihstmgiii.shed men of 
.si lent c !U till. I'niletl Stall's, 'flie whole field of 
scientific actnitv cvcrvwhere is covered by “ Science 
Servile,” and the Bulletins are first-rate examyiles of 
w'bnt (.in be done to present .scientific progress in 
])oj)ulir and \el arc.iiratc form. We understand that 
the demand loi the Bulletins Iroin newspapers is now 
suffKU'nt to make this admirable news agency practi- 
cally .self-su])j)ortmg. 

Here, then, we have an excellent esample of wLat 
can be done suet essf Lilly for the popiihuisation of 
.science ; and it is obvious that the (onstitutioii and 
methods of sui h an organisation are very different 
from those of the British As.soriation, though the amis 
of both are '‘to promote general interest in si lence 
and its applications.” We believe that tlie National 
Union of Scientific Workers contemplates e.stablisbing 
a similar scientific news agenev to that of “ Science 
Service,” and a beginning has already been made by 
the Britisli vSeienre Guild Tjy the issue of Publicity 
Pamphlets sent to the new'spaper pre.ss for rcprodiKtion 
in whole or in part without payment. Since January 


^nch containing tfee s.t6ty of some research, discover)*, 
.or notable achievement in .science or engineering. In 
one form or another these narratives have found their 
w'ay tlirougli praeticallv the entiri' range of the public 
j>ress 111 Anieiic.i .is well as the techiiu'al journals. 

It js (le.ir, tliereiore, that we m tlu' British Isles are 
much behind llie Uiuteil Slali". 10 the piovision made 
lor publicity lor science Our ■.(unlific soi ii'ties are 
second to none, ami the niimlx i and value ol papers 
published by them me higbi'i* now than e\ er they were, 
yet no adequate agi-ncv exists locxteial the knowledge 
of this work bevond stientifn circle', and thus to create 
m the jiiiblic mind a leeliiig ol pndc m our scientific 
acluevements. A gieat o[)poiliini{y awaits the bene- 
lactor who will provide a libu.il sum to cstahlLsh a 
British sdcnce puhlu itv seiviii' ( oiii])arahl(' With what 
has proved so effective in Amcrua Political, social, 
religious, temperance, labour, ami sdiivs of other 
oiganisations regard it as a duly to (.irry on their 
pro])aganda by mc.ius ol leaflets and like publications, 
but science is content to keep il.s mcss.iec to itself. It 
is no wonder, therefore, th.it the corinminity under- 
stands so little of the vailiic and meaning of science. 
Let us ho]w that means will soon lu' lortlnoming to 
establi.sh a bureau wliicli will not only make the pro- 
ceedings of annual meetings ol the British Association 
Widel) know'll am] easily intelligihk', hut Will also, 
throughout the year, contimu' to inlcrjiret scientific 
advames to a world eager to learn nl them hut un- 
acquainted With tlu* techimal v m abularies in W'hich 
they are tonmionly exjiressed. 


Science and Man. 

Science ami ('mhzatnm. F.ssays arranged and edited 
by F .S. Marvm. ('I'he I’mly Senes, Vi.) Pp. 350. 
(London : Oxlord I'nivcrsity Press, 1923.) 3 25 . 6flf. 
net. 

T IIF hk'.tory of sciem e is bs no means a record 
of steady jirogress. It was born among the 
Ionian Greeks, who were tlu first to sju'iulate intelli- 
gently*, on the ixisis ol oh-ierved fads, “how things 
grow ” and “ how tlwy heliave," these being the mean- 
ings of their tw'o words phy'^is and i/oiuos, .so inade- 
quately represented by natura and lex. It is often said 
that Greek scienre was unsound, being based on 
brilliant guesswork instead ol enreful investigation. 
The Greeks fertainh loved bold and svveepmg general- 
isations, but inodeni biologists, im hiding Charles 
I)arvvin,huve thought no praise too high for Aristotle, 
and the achievn-ments of Greece m mathematics, 
astronomy, and medicine are now held to be searcely 
less notable. It must, however, be admitted that the 
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ancients w(tc handicapped by the want of scientific 
instruments, and that their backwardness in invention 
was y>anly due to an erroneous standard of values. If 
Liiropean n.itions still think it a finer ihin;^ to lie an 
oialor than a sricTitifK nuentoi. that is a prejudice 
wide h we owe to the (ireeks 

(he Konian “ .^te.iiii lollcr ” w.is not favourable 
to orieinaJif y and inlell(<tnal pro'tress After (ialen 
(about 1 I) 200) a .SahaiM ot suintific barrenness lieeins, 
a drears wasic Ironi winch ?airoj)ean lustory emerges 
cmly in the sixteenth centurs .Neither IMlenistie 
philoM)[)h\ nor ( atholic ( hiistianity fJid ain'thin;^ to 
stop this baibansation, the ines liable lesiill ol tlie 
lony ores ol siijierstition, inassa< re, and piila^ec- which 
We call the Dark Aaes. Mankind cannot afford to 
forpc't that nuastne oj stability m political and sex lal 
c'onditions is neressars not only lor propiess but also 
for the iiresersation ol the pains of the past. The 
seven hundred sears sshuh lollossc’d the break-uj) ol 
the Western Kmiau- mmht base been blotted out of 
history w'ithout ans preal loss 

1 hc‘ preatei p.irt ol Mr Marsnn’.s c'xc client soluineol 
essays is desoted to mode in problems The wntens 
admit Irankls that the uiatenahstit trend of science 111 
the ninc'tec'uth eenturs ssas the result of its une(|ual 
des-elojnneiu Iholoes' adsanced more c|iu('kls than 
psscholops, and the scicrn es ol inorpanic nature' w'ere 
ahc'acl ol biolops The tendency to rc'duc-e hie tet 
meehanisin is hemp abandoned m response to jirotests 
from .sc'ienc'c' itsell, and the jiroblems oJ c cuisi'ious life 
are sern to insoisc' metajihs sieal cjuestions with which 
the older penc'ration hoped to dispense. 

Prof \Mmehc'ad, as is well known, thinks that the 
theorie.s of lanstem will base a revoliitionarv effect on 
our eonc'eptions ol space and time “'The whole .syn~ 
thesis of the sesenleenth c enturs has to be rec'ast Its 
time, Its spac'e, and its mattei nie in the nu-ltirip-pot 
and there we must ]ea\e them” it will lake many 
yc-ars belore this judpment can be either affirmed with 
eonficlenee 01 dimied 'f'here is rc-ason to think that 
at prcssc'ut (’cut mental thinkers are not prepared to pm 
cpjite so lar as Prol ^VhltelK■a(l and his fnc'uds. 
IhcTe is no doubt that kanstc-in has made a preat 
mathc'tnatnal discoeetw ; but we ma\ be permittc'd 
to doubt whether a mathematieal di.sc'cnerv is likely to 
pive us a new' jihilosoph) 

1 rof. Aithiir riionison deals iudiciou.sh with juxst- 
Darw'iman biolonv. and does not talk, as some are 
rashly doinp, about ” the abaiuloninenl ol natural 
selection but 1 cauuot apiee with him when he .sa\.s 
that no eonllic't should 1 h’ possible hetw'een rc'lipion 
and sciciiee. unless we try to s]»eak two lanpiiapes at 
once/ or that ” seierUifie and relipious eoueepts are 
ineommeiisurable.” The a.s.sumption whieh tinderlie.s 


such statements is that science deals with facts and 
religion with values, and that it is possible to keep these 
two aspects of reality apart. 1 maintain, on the con> 
trary, that a fart without vahm is no fact, and a value 
without fact no value'. The two cannot he separated, 
and llie salutary rixalry of seiemific' and religiou.s 
truth must c’ontmue as loop as men take both seriously. 
It will nol do for .seirnccj to say to religion, “ Leave me 
! alone and J wall leave- you alone ” 

Mr. Julian lluxlc'v's long c'ssay on seic-nc'c and religion 
takes a different line. It is interesting not only for 
the discussion on the place which science can find for 
the eonc'eption of God, hut tor the c'onfideiU lone in 
vvhic h the author deekires his conviction that the 
organic is evolved irom the inorganic, through the 
development of colloids Iroin smaller molecules. 
“Thus the forms of life, simple at first, attained pro- 
gressively to greater complexity ; mind, negligihle in 
the lower forms, hc'c.ime of greater and grc-alc'r inijmrt- 
anee, until it reac bed its present level m man ” Mr. 
lluxlc-y would nol maintain that this theory lias been de- 
monsfr.Uc'd : luit it sc'enis yirohahle that the iiiomstie 
view of tlie structure of the imi verse will in time be 
gc'nc'rally ac ( epted. The alternative thc'oiv that ani- 
mated spores came to the earth Irorn othc r bodies pives 
no exjilanation of the origin of life, and has dilliculties 
of Its OW'Il 

I am less satisfied with this wTiter's attc-iujit to 
jnstity a theistie jihilosophy by setting the yirogie.ss 
which he finds to he thi* law of organic ev olution against 
the pc'.s.>imisti( eoncJusinii based on the second law of 
thermodynamic s. For even if w e assume that inc reasing 
eonijilexity in livdng organisms c arries with it inc ivas- 
ing value, the jihase of ev'oliition through wliic h life on 
thks ]>lanet is passing is but a transitory cjiisocle, wliic']) 
w ill ymibably be followed by a reverse proc ess of in\ olu- 
tion, when our globe bee canes le ss lavourable to the 
higher forms of hte In any ease, planetary progress 
can be onlv a backwash in the universal (.urrent which, 
if the aforesaid law is t rue, is carry mg all matter tow'ards 
immobility and final death. No .satislying theism can 
he orec'ted on this basis. It W'ould surely be better to 
assume that whatever jiovver wound i:p the eloc'k once 
can wind it up again, and that the life of the universe 
IS [icqictual, as its Creator is eternal. We are then free 
to believe in a God w'hose being is above the recurrent 
births and deaths of stellar systems. 

Mr. Marvin, however, pins his faith on progress in 
lime, and entls tiu’ book with a cliaracteristic editorial 
chirp. It IS probably true, as he says, that humanity 
is still young, and capable of achievements still un- 
dreamed ol. Hope for the future is reasonable, so 
long as we do, not make a religion of it. , 

* W. R. Inge. ' 
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The Manufacture of Acids and Alkalis/ 

The Manufacture of Acids and Alkalis, By Prof. 
George Lunge, (omplctely rc\nsed and rewritten 
under the l^'ditorship of J)r. A. C. humming. Vol. i : 
Raw Materials for the Manufacture <f Sulphuric Acid 
and the Manufacture of Sulphur Dioxide. By W. 
VVyld. P}). Mii 4 55S. 36.?. net. \’oI. 5: The 

Maniifactuie of IlydrochlorK Acid and Saltiahe Jiy 
Dr. .\. C. (’ummini;, Bj). x\ f.^23 315. bd. net 

(London ond Edinlturgli ■ Giirnev and jm kson, 

1923-) 

T he various treatises on different dejiurtinents ol 
a])})]]ed eliemistr\ wliiidi ehemieal literature 
owes to the genius aiid industiy' of the late I'rof. 
T.unge are among the < lassies of chemical technology. 
They ha\ e j)assed through many editions in fairly 
f|Uick siiecessinn^ and their hettennent and levjsion 
u.is the (onstaiU employment ol their authoi’s leisure, 
no pains being spared by him to make them an ac( urate 
and faithful relies of the slate of contemporary knovr- 
ledge of tlie sexetal siibjei ts with which thev were 
( neenud I’rol lainge enjo\ed many oy)])ortunities 
and laiihlies to this end. As yrndessor ol iipjdicd 
chernisiiy in the /.urnh l’ol\ technic, one of the best 
eignpped and most famous s( bools of {hcmical teih- 
nolog\ in the world, he was an acknowledged aiithoiity 
on many branches ol manulactunng ( hemistry, and 
parti' ulaily on the spenal brandies dealt w'lth in the 
books umler revaews TIk' manuiactiii'e of acids and 
alkali w'as in fact the i hiel (dieinical industry in w'luch 
I 3 r. Taingc was employi-d during his .sojourn in Englaml 
and before his ajijKuntment to tin' distingui.shcd 
position he oc( ujiurl until his death. A lirief account 
of his life and work appeared in N \'n,ui>, of I'Vbruary 
17, p. e28. 

These treatises constitute, m the aggregate, .1 
valuable hterarv p]-opert\, and the jiubhshers are well 
advised in seeking to maintain the leyiutation the} 
have hitherto enjoced as faithful and accurate accounts 
of the state ol contemporary ynotedurem the sjredal 
braiK'hes ol diemical industry wuth wdia h they deal, 
by entrusting their revision to (omjietent authoritic's, 
and m issuing new' editions at comparatively short 
intervals. 

It might be thought that in the case of an industry 
so w'ell estalilished as that of the manufacture of 
alkali and of the industries w'hich are so closidy 
associated with it, the last word had been sard m 
respect to processes and procedure. Such, howet'er, 
is very far from being the cxise, as es'en a very superficial 
comparison of successive editions of these treatises 
will make mariifest. Jhe changes may jiot, in, all cases- 
be fundaro€?ntal nwKbM, 


, less, important as tending to efficiency and economy, 
and no' account of the conteniporary condition of the 
manufacture wmuld be adequate without reference to 
them. 

'I'he general superinlendence and editorship of . the 
new' edrtions of these manuals lins fieen entrusted to the 
competent hands of Dr. A. C. Cumimng, under whose 
direetmn they hu^e been eompktely revised and re- 
written The volume on raw muluials for the manu- 
facture of sul])hiinr and and of suljihur dioxide has 
been .issigiied to f\li Wilfrid Wyld, who has been 
a.ssoeialed with important concerns in Yorkshire and 
elsew'hcre, ami brings to liis task tiie Iruits of a large 
exjn-rienee. 

In a general prelaee jirefixc'd to the several x'olumes 
J)r. Cumming has given a brief account of the history 
and develo]mient of tht- late I’rof. Lunge's literary 
lahouis in (onnexion w'lth applied (liemistr), which 
is ol interest as showing how' thi scope of these labours 
W'as gradually enlarged so tliat it heiame practically 
an ene)(l<)])edia of the man) < hemical industries. The 
first English edition of the volume on SLiljihuric acid 
a])])('ared in 1879, and the last edition m 1913. This 
was lollow'ed in 1917 Iw a supplemenlary volume on 
.sulphurir and nilrie acids. This w'as the last of 
Lunge’s Lontrilaitions to this .special field of chemical 
tct hnologv . 

The hook under review shows no vi-rv .striking 
leal lines in the way of new devdoyinients. As regards 
raw materials, the most imyiorlant change is the 
revolution in the prodiu tion of ('ommereial sulphur 
efleited by tbo Erast h jirot'ess. This remarkable 
jinx-ess IS one ol tlie most iiotalile chemical engineering 
triumjihs of the ynesent lentiiry. Jn 1869 an enormous 
deposit ol .sul|)hur was discovered in Louisiana in the 
(ourse of vvelL.sinking in < onnexion w'lth petroleum, 
but all attempts to work this deyiosit eommereially 
failed until tlie genius of Herman Erasch devised 
the nietliofl assm lated with Ins name. Syiace will 
not allow of ail) iletailed ileseription of the process. 
Briefly, the method consists in sending dowm a 
suffieieiiey of superfieated waU^r and thus melting out 
the sulphur, wliii h litpiefies .it about iih"', from the 
pockets in tlie limestone and beds ol gvpsiim in which 
It oeiurs. The molten .sulphur is then forced to the 
siirfau by means ol eomyiressed air, and of course 
consolidates as it cools. The hook ( ontains a fairly 
full a( count ol this process, which is now worked on 
a very considerable scale, not only in Louisiana but 
also m Texas, where .similar .sulphur deposits have been 
found to occur. It ha.s rendered America independent 
of all outside sources of .sulphur supply, and lor a time 
stiiously threatened . the existence of the Sicilian 
, of which it .^s destroyed the monopoly. 
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Mr. W yld's ru(.(nmt of the hist(jrj'’ of the process and 1 acid, usually of 74 per cent. SO3 or 165° Tw. As the 


of its succe^siM' de\'(‘lopnicins leaves nothing to be 
dcsind jn point of acetirary and tompleteness. Tt ^ 
form.s indeed a nmsl inlereilin^ SLM'tinn ol llie fJiajUer 
<lev<;ted to the ( xplnit.ition ol the natural deposits 
of sulphur ^^hl(h (tMur in '.arinu^ parts of the 
vVorld. 

Tlie hook, ol (onrsi. deaK with a great \.arietv of 
jirocesses lor tiht.uning sul|)hiir : lioni law ores; 
Irom sjx'jit oxide in the m.innfai tore of coal gas; 
from p\rites; tioin sulphur dioxide, as from .snielterv 
lume.s; from >ulphiiretted hydrogen and suljdntes and 
sulphides and from sul])hates of the alkaline e.irths. 
These last-nami d jiroeesses her ante (h the utmost im- 
portance to (iinnaiu during the War, owing to her 
inability to imjxnt sulphur 01 any < onsulendile snpjily 
of pyrites. llistoi\ aflords many mstames where a 
nation or tnamifai tuimg loimnumiy nndn' the stress 
of neces.sity, ofidi oia aiioiu'il 1)\' wai, has been eom- 
pellecl to adojit new methods or to niodif) e.sisting 
ones, and sueh niodifications have frcqin ntly trdcen a 
jicrmanenl phn e m mdusliy W’hat, howe\er, is to 
be the nltnuate i.ite of tin ])ro(ev,es wlmh (hniimn 
was (om})elled to .ido])t nmains to he ditennint'd. 
(Certain of them have been loiind lit he eionoinn ally ' 
unsoiinrl an hen (omp.ued wiili pre-War nnlhods, and 
have alread\ h<‘en givm u]), hut their sti^ry is inU'i 
esting as a ihajiter m indusiiial pi'ogrcss and as 
.showing what knowledge, skill, ii soiin eiuiness, energy, 
and appliealion will aihuwe in o\creomtng ohstarles 
which at th.st sight seimed well-mgb insuperable 

In an industry sui'h as that deserilx’d in this hook 
analytical lontrol is Ircqucntly of the utmost im 
porianre, Init it is too often ntgliTtcd, or only in- 
adequately earned out, ow'ing, in many eases, to the 
want of suitable methocU or to the time re(|uired to 
make the results available to the management 

A eommendahle leatnre m the hook is the sprue 
allotted to desenjitiuus of the most suitalde analytual 
methods at the <hs]K)s,al of the works ('hemist. The 
treati.se in tins lespeet becomes a 'S'critablc vaile meciim, 
and, should tie indispensalile to e^er) well-ordered 
factory. The imjirovement of analytical processes 
applicable to the eondilions of ehemieal w'orks was a 
'constant problem with the late director ol the ( lienncal 
department ol the Zurich Pol) technic, and (crlain of 
the methods described m this book are the outcome 
of investigations made by him in eonjumtion \Niih 
his senior pupils. 

The various forms of pyrites, brimstone, and spent 
oxide are the usual soun es ol sulphur dioxide, mainly 
as an “ intermediate ” in the manufacture of sulphuric 
acid. For small-scale operaliops sulphur dioxide is, 
made by heating charcoal or sulphur with sulphuric 


gas is easily liquefied, the temperature of a mixture 

I of snow or powdered ice and salt being sufficient to 
effect its ( oudcn.sutiori, it may be ]jrescrved a,s a liquid 
in ordinary soda-water syphons, whence the liquid or 
the gas inav be liberated a.s desired. This .section of 
the hook contains a lull account ol the physical and 
(hemieal jiroperties of this eomjiound, the modes of 
its detection and estimation, and of its employment in 
the manuhuture of wood })li1]i and as a disinfecting 
and antiseptic agent and also as a bleai'hing agent, 
especially lor wool, .silk, stiaw, etc., and to a limited 
extent in wine-iriaking m the form ol meta bi.sulphite. ^ 
Other sulphur eoinpoimds of wlmh full and ateural^^ 
luioiints die gnen are sulphur trioxide and tlie variou*^ 
nitiogen-sulphur eompmmds. Indeed, the ehemieal 
history ol the various sulphur compounds, so lar as 
these have any relation to .sulphurie acid and its 
manufacture, may be said to be aii'urate ,md 
('omplete. 

As regards the ai tual manufacture ol sii]|)]niru' at id, 
a ,( oiup.inson with the areoimts gnen in tlie c.iilier 
editions shows vslut the infiiicnte of the Wkit has 
lieen on the produetioii of tins imjmrtant elieniit.il. 
I'le-W'ar plant was loimd to be iilteily inade(]iiatt‘ to 
meet the demand lor thi.s at id. .is int idriiiallv ie(|uired 
111 the maiiul.u fine ul mumlitins, and, as is well ki'owii, 

It was neeessaiy to make spetud arrangemtiits to tins 
end. Some atxount is gi\en of the means installed at 
Queen’s Ferry and other pl.U'es. d’he set tion on burners 
lor siil])hur and on the plant needed m eonm.xion 
with the use of jiyrites has Itecn faretully revised and 
hronght uji-lo-dale, and ronstitiites tine ot the most 
valuable sections oi the work. 

'I’lic volume on the manulaeture of hydrothlorje acid 
and sah-eake exhibits, perhaps m a more striking 
manner, the changes, almost revolutionary in ehmat tei, 
w'hich have overtaken tins special brani'h of the alkali 
manufacture. The Ifargreaves’ jirocess is no longer in 
operation m this country. Pan and furruu e methods 
are .still w'oiked, but W'ltli the gradual di.sappea ranee 
ot the Leblanc process it may be anticqxited they will 
give way to one or (»ther ot the more modern jirocesses 

I described in this volume. 

j As the editor points out, the manufacture of hydro- 
chloric and IS no longer neees.sarily connected with 
the manufacture of salt-cake, and hi Her treatment has 
therefore been given to its maiiufucture from chlorine 
and to other modern developments. 

The revi.scd w'ork is a most valuable addition to the 
lilerature of one of our staple industries, and the 
editor is to be congratulated on the care and thorough- 
ness witli which he has c6mpleted:his tafek. 

'4 / : T. Thorpe. 
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National Eugenics. 

» Engeniral Stenh'satiori in the thiHed States. By 
Dr. II. H. Lau<;lilin. Pp x\iii I-502. (Clii<‘ago : 
Psychopathic Lalwratory ol the 'Municipal fourl 
oi Chicago. 1922.) n.|:». 

>) Kugt^niquc cl srieclion P<ir K. Apert, L. (ucnot, 
Le Major 1 )ar\vin, P lloiissay. L. March, (h Pa]>ilLiul, 
Eli IViTJcr, Ch. Ri< liet, G Si lircilnT. (Ihhhothcqiic 
_Li,cncralc dcs Sciences sociales ) Pp. in -f 24S. (Pans ; 
E. Alcan, 1922.) 15 francs net. 

1 -x 'T ATKIN AL Fai.L^enics js the study ol those ai^encies 
under six lal lonlrol wliii h innv improve 01 
impair the lanal qualities of future •;enerations ” 
Gallon lliiis linked the xsoid “ nationar’ to eugenics 
The problem m its fnndaincrital hioloi^iial asjKs ts 
is m one sense the same for all nations^, but to each 
nation it may ])resent dillerent sides and piovoke 
dittercnt methods of attaik, if indeed it is attacked 
at all. The cxpeneni es ol one nation are, nevertheless, 
vvorihv ol ol)ser\'al ion b\ all. 

(1) Kroin this point ol mcw, the fiist part of Di. 
J,.au,elilm s liook is ol mlcifsi This part (onsists of 
a detailed anaK.sis, wntten from a lawver’s jiomt ol 
view, ol the sl(‘nhsation laws enaitcxl in the Iniiled 
Slates prior to jainiar\ i, 1022, with summaries of 
lh( extent to w'huh tlic\' ha\c Ikcii put into fir.utice 
in dilferent Stales and a lull aiMaiiil ol the hli!;ation 
an m;' out ol them Iblteen States have had, and 
nine si ill haw, sterilisation laws, •'ome mandator) 
and some optional. 'I'lie scope ol these law’s vanes 
bum State to Stale, but in no cast- exi'-nds bevond 
certain inmati's of St.itc. county. 01 mimiu|)al institu- 
tions 'riie 1 onsent ol tli(‘ rel.itives has m general 
been csisily obi anted Ihere is very i;real vaiiation 
in tlu' ojnnions quoted ol the cxei utive boards and 
supeiintendents, and < onseijuentl) m the extent to 
which the law’s hate* been }>ut into prartue. 

From iqo7 until January 1, i(>2i, 3233 operations 
in all were carried out under tin' law’s, and of these 
2C55<S o( ('urred m Cahlorma (loop being clue to a single 
institution). Nebraska comes next w'ith 155 eases. 
In Wisconsin, Gonnecticut, and North Dakota the 
law i.s still being applied, but to a verv limited extent. 
In Washington, where the object is ])urely ])unilive, 
only one case has .so far oi cuired. In .six of the 
fifteen Slates the law has been ri'pealed or vetoed, 
and in three it lias beeonie a dead letter. In test 
eases, violation of the State or Federal constitution 
has been argued chiefly on the grounds of class lcgi.sla- 
tion, cruel or unusual punishment, or denial of equal 
protection of the laws. In five States the courts have 
held the sterilisation laws unconstitutional, but the 
<jUoted op tm orL;]fflf.o ivaj3^U8;a)Aih6rican..' experts 
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differs more on their expediency than on their con- 
stitutionality. The history of the worldng of these 
laws indicates that, in tJie country as a whole, public 
opinion is not at present behind them. 

.\s an exhaustive historical record and guide to 
exi.sling praetire m the United States this compilation 
will no cloul)! prove a uselul book ol reference for those 
praeiu ally concerned with sterili.vition in the legi.slative, 
legal, and adinim.stratn e fields. As a contribution to 
the scientific disdission of the social and biological 
aspects oi the problem it has less weight. The section 
on eugemcal diagnosis is intended “ to serve the 
legi.slator m his efforts to weigh the matter in its 
entirety.” It is not easy to see, however, that this 
])ur])Ose (.an he aehicverl by tlu* somewhat crude 
and uncritnal .summary offered ol Mendehan theory 
and its a])[)heation. The student will find the book 
overloaded witb detail (11 indent ally there are dis- 
( repam les belwuen text and table in the indentification 
numbers ol mdi\ idiials m the ( ase jiedigrees), but it 
eontaiiis a gieat deal ol inlormation, not easily aecessiblc 
hitherto, ol whieh the eugenist should not be ignorant. 

(2) ” Fugeiinjiie et selection ” is a collection of 
jiapers, most ol w'lncli were delivered as lectures 
during i()2o— 21 at the mceimgs of the “ Societe 
Irancane d’EugenKjue,” and aic devoted mainly to 
a diMiission ol l!u‘ eon.se(]uniC(ss of the War in Trance 
fiom a eugi'iiK'al point ol view'. It includes an earlier 
jiajitT 1 )\ the late vace-jirosident ol tlic Soi'iety, Frederic 
Jlouss.iy, 111 wlmii, starting iruin a scries of experi- 
ments on SIX generations ol hens, he argues that there 
IS a dvgnicracv ol those m easv' ciicumstances due 
to the abuse of food, c.n h gnieratiou jioisonmg the 
ne.xt through toxic e.xi ret ions into the germ cells. 

Dr. Apert deals with the clfect of the War on the 
health ol the French nation. The two I'hiei cjualitative 
results he finds are an im reasi-d tendenev to tuberculosis 
and the expectation ot a serFs of infantile generations 
ol le.s.sene(l resistance to disease. 'I'o these he adds 
alcoholism and .s))fliilis as active menaces to the 
French race. M. Ivia'icn Mtirch treats the cpiestion 
from a (piantitative aspex't. Tie estimates the total 
lo.ss ol population to France (mclndiiig the deficit 
ol births) directly due to the War as 3,000,000 people, 
lie examines the size of family in various classes, 
and gives as the three fundamental fadors on which 
the birth-rate depends: (1) the cost of tl>e child 
before he is .self-supporting ; (2) the ( hance the child 
has of maintaining himself in at least as good circum- 
.stances us his jiarents ; and (3) the opinion that the 
parents hold ol (i) and (2) He outlines the v’arious 
steps taken in Trame to encourage natality, among 
which may be noted the existence of more than 
70 employers' associations which give benefits for each 
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:hjlcl of an employee, l)ut safeguard at the same time 
Jgainst prelerential employment of single men hy 
)asirig eat’Ii cmplo} er’s roniribiition <in tJu* total 
^alariL’S paid l)\' him. None ol llicsc measures are 
‘outran to eta^eumd prita ipK > ; t/ie) ar«'^ llou^‘^(‘r, 
iiri)rd dijeeil\ .it ijuaritit \ ntst(.)(l oi qiialdn I’lorn 
lie ps\ ( 1)0 sf>( i.il asjnit and a i oiisid(U-ation ol the 
tati'^im of and smi ide J >r. J*a])illanl finds 

n llie War ( oMfirmatorN evali'me of the pn-dj)minant 
ffei t ol i)eudil\ o\(r eri\ ironment. War <Tle( 1 on 
taiiiagcs IS disi ussed hy Hr. (I. Sdireiher. Ih 
eaatds tlie iiu\(d nlarrlage^ ol iMerali women wttli 
ten oi oilier Allied nal lonalil u‘s ,is a pnihahle henefil 

0 the hremh nation He iirets the estahlislmient 

1 a medical esainmalion helore nairn.ige tliat shall 
•e com[)iilsot\ hilt (arr\ no U'gal s.uation. 

The volume < Io'h s \mI li an addres-, on some /(adoga al 
.speels o) eiigemes delivered h\ M hmun (’iienol 
1 lh(‘ second National ( oneres-. oi haigenu s m io?i. 
itiirling fioin the M<‘ndelian (on<([)tion of unit Itnlois 
usi'eptihle ol miilalions ^\hI(h appeal as somatic 
'hanges, h<‘ disitissi’s lla jiosiimn ol Mendi lists with 
cference to the heredity ol a((|Uire(l ( h.ira< ters and 
he origin ol adaiitations. On tlu liisl fiuestion llu 
luthor retains an ojien mind in the light ol (iu)er 
md Smith’s e\|)ernnents on the mheiitain e oi .u(|nire(l 
‘ye defi'et m rahhits He puts the lase w'ell lor 
trcadaptalioTi — / c. the suiioiindings as a c onsisiiienee 
)1 the structures with whieh tlie .iriimal is bom and 
lot Vhc 7a7.sc7— and U'ciews the diUleulties ol inU'i- 
>relatiun ol the ineclianual ]K‘rleetion of eerlam 
itruetures m relation to their ajqiarently small ulililx. 
5 urh difrieiilties lead him to leel tlial there is some' 
diing wanting m Ihe c mu eiition ol ecolutioii, some 
j;eneial law that has still to he discaiveiid. 

A eolleelion siuh as this, whuli treats the subject 
[roin so man\ points of \ic‘w, can do no more tlian 
Loueli the surhuCj but it is well adapted to lulfil Ms 
•lim of git ing the h’reiu h speaking public an idea ol 
the objeet and c'stenl ol the science ol eugemes as 
defined by Hall on. 

The Animal Parasites of Man. 

Animal Parasites ami f Inman Pi.sea^e. Hy J)r. Asa (\ 
Chandler. Second edition, retisecl. I’p- xiii + 572 . 
(New Yolk: [. Wiley and Sons, Inc.; London: 
Chajmian anc] Uall, Ltd,. 1922.) 22 s. net. 

I T IS imloitimate that aiiimnl parasitology, the 
youngest branc h ol ])revc:ntive medicine, is still 
regarded by man) peojilc' as a field of kimwledge 
that is of little tnoTnenl outside trc)]>ieal and sub- 
tropical regions. L\ciybocl\ acknowledges the direct 
connexion with ninn'.s wellare ol the parasites dealt 
with in the sister science of Imcteriolojiv : but the 


' parasitic protozoa, helminths and arthropods, which 
are responsible for so much human suffering, are 
searc'ely thought of by the general public. Indeed, 

I even the average ])h).sician ol lemiierate ciimates 
j seems to he satisfied to Jiave (]uitc' a siiperfieial kiiow- 
: ledge of tins branch of Jus prolession ; yet the.se 
j parasites, wdn'c h are toncerned with the most \aried 
I diseases and morbid conditions, have been found to 
j Ih‘ wide.spread and m ahiindanee, wlierecer tlu'v Juive 
been looked for. 'I’liere are many popular books on 
the animal parasites oj economic' importance, hut 
remarkalily knv on tliose which alfect luimaii hc'allh. 
ll IS admittedly \erv difficuU to write an attractive 
book, in popular language, on anv seienlifu subject, 
and w'ben Hie book deals with such oltjeels as lape- 
worms, fleas, and lice, the general reader is a|)l to put 
it aside With a faint lec ling ot disgust. Bill among 
these and otiier such clc^spised cicvitiires are many 
the life histones ol which are ol much interc'sl, and 
on account of tlu‘ jciaetu'.il importance of then relations 
to man, they .slujiilcl claim thc' attention o| all 

Hr. Chandler describes lus bc.cok as a compilation, 
hill it l^ more than that : the- siibjec 1 is piesintcd in 
a freHi and interesting manner, and the book '.hows 
e\idenee c)l niu< li care and ‘^kill in the selec'lion of Ms 
c'ontenls. Tlie mlormatiou gnen has been broiii;ht 
thoroiigdily up-to-date', and all rc'cenl woik ol < ny 
importance is relVrrc’d lo. A siillu'U'nt account is 
gi\tn of tlie sjiiroc lautc"', which the' autlioi c'onsiders 
to be '‘on the \ague iiiiseltled horde i-linc’ helwt'cn 
b.iclena and |mito/c)a " Many jic'rliajis, would be 
melmed lo ado])t a more c'ritual altitude' towards the 
phc'iiomenon ol “granule siieclcling'' in these organisms. 
Tlie sLil'jecrt of tlie prexention of s}]ihili.s is discussed 
m a broad and logical spuM. 'riie leislimani.i bodies, 
tr\ panosonies, intestinal llagc llalc's, .ind amce ba' arc 
well desc'iibed, and tliere art' short atconnls of the 
diseases lo which they gne rise. The author seems 
to accept without clmnur the parasite recently deserilied 
by Koloid and Sw'e/y, and named by them Council- 
mama laihim. Tlu' paiasitology of malaria is 
adc'quately dealt witli, and the Kic'kettsia organisms 
are alluded to. The life liistory of thc liver fluke is 
told at length, and illu.stration.s and descriptions arc 
given ol thc other trematode.s whirh oeeur as human 
parasites. The “ worms ’’ are all figured, and the 
salient points of their Inoriomies mentioned. Ten 
pages are devoted to Tuchnidla ipi rails, and about 
as many to the various .speefies of Tikiria. Thc rest 
of the book, about two liuiidred pages, is concerned 
with the arlhropoda. The entomological section is 
particularly good, and contains an excellent account 
of the habits and distribution of, those insects which 
. are harmful ti) tnan. 
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Throughput the book, adequate reference is made 
to the diseases caused by animal parasites, and to the 
methods emplo3’’ed for controlling the latter. With a 
few exceptions, the illustrations are good, and they 
possess the commendable feature tlial, where the 
organism is not drawn ol the actual size, the magnifica- 
lion used is always indnated. 

It is lo be liofied that this excellent book will help 
to arouse a more general interest in a subject with 
which all aie personally (uricerned. Allhougli it is 
written in a popular style, tlie book is always accurate ; 
any oiu' who nsnls it caicfully will acquire the founda- 
1 ion of a good genend know ledge oi tlie animal parasites 
of man, and, il h*' wishes to jiinsuc the subject further, 
lie will rind that he has nothing to unlearn. 

11. j. Walton. 

Our Bookshelf. 

Sj^rin'llo Kaium der ‘^cuiraU’H SonufH- and Moud- 
jniddut'i^r wrlrlic nonrhalh da Znlminid vou Ooo 
hts iSoo .V (In III f'nnipa stchfliitr n'lnrn Von 
I hr Sdirocti'i I'l) \\ivi-to5 + (l Takin. 
(Ki i^tMiii.i : jai ub 1 ) \ bwad. in.’ > ) 

I\ the. Miliiiiu S' liioi t<'r < Miitiiiiics ( Iiir/i ]\ “ Spc/aller 
Kannii d(T ^oniu n uiid Muiid{in-.tiTni‘ise ” (iSi){p, 
w liH li ( 'mlaincil .dl ei lip .(•-> \ isdile in .in .m-.i bi Iw'ecn 
jo” \\' and 50” Is of (Ireenu n’b, and between 
to” and 50' \ latiliuU, Irnni (>oo ii c In a i>. Ooo 
S iliini.tii ^ M ope 1^ -.iinicwliai ddhunl lie aiM'' all 
I eiUral ot llu miii .md all Kttal cdipM^ ol the 

m lon 3 isiblc in Isiiiuja bclwicn \ o Ooo and iSoo. 
l‘oi p.Kti.d c(lipscs ol lie moon bitWcui ibo^i dates 
)l !. sidl iKscssaiy to turn to Oppol/er It will be 
olia'i\(d that llu ansi io\(icd bv Sdiroeler difleis 
widd' itoiii that (o\iiid b\ (lin/d,,UKl n-siilts Irom 
tlu Mib-tit 111 ;on ot .1 kaitope.ni lor .i Medili •'lane.in 
HMlisat.oii Oiu. result oi tbi'- sdu lion is that the 
preseiu \oliiriu is ol little use loi the stnd\ of the 
miiiUKHis ('( lipscs rKoided m the bistor) of non- 
J'an pc;ni loiintnes. Perhaps '>omi dav e.n b eonlment 
Will li.is c Its own eqtiu.dent to Si lnoctei. 

The ekments ol ( i lipsi'. used m this volume aic b.ised 
on the ^.une ((instants and eomiJiited bv tlu same 
lonnuke as those iktennmed b\ (.bn/el and used in 
bis “ Spe/idier Kanon," but the errors attai lime to 
tlie results arc lar less at the dates lor whidi these 
tables are (oustnuted tbau lor the distant dates with 
whuli (bivd deals One advantaLW of Sdiroeter’s 
volume o\ ei (liiiA'] s is that, while an ev.u t (‘onijuitation 
from (liu/d's elements can only lie made by refereiue 
to the tormulje (‘(intained m Oppohu-r’s “ ('anon der 
Fmsternisse,'’ wSi broeter prints these formnlje in liis 
mtrodnetion. Another differeiu'e is that Avbere (linzel 
camtents hmisell with ((imputing the northern and 
southern limits ol the total or annular phase ol a solar 
eclipse. S('liroeter computes also the curv(‘s ot uine 
digits magnitude. Again, while Ginzel has one large- 
scale map showing all the zones ol total and annular 
eclipses for each century, Schroeter, though bmiting 
himself tq a smaller scale, lias a separate map for. each 
eclipse. There .is, however/ nothing "in Bchroeter to 


correspond to the (ietailcd discussion of leacb liistorical 
eclipse which is one of the most valuilible features of 
Ginzel’s work. 

This work is likely to be of more use fur historical 
than for astronomical studic.s. ITobably it will he 
used mainly by those astronomers wlm may be called 
upon to assist students of history. 

Modern (uis' Pioducers. Tv N, E. Rambush. Pp. 

xi\ t 54v (London . Tenn Bros., Ltd., 1923.) 

55i-. net. 

Wk have nothing but commendation for this treatise 
on modern gas piodm ers. It is ;i fmeh (.‘onceived work 
admirably executed The author is one of the few 
etjuippcd with tlieou'tical knowlcdg(‘ ol the thermal 
jmicesses involved m producer gas manulacture, and 
w'ltli the e\tensi\e ac (-luaintanc e with technological 
a.spcctsot the mallei uupiiu'd lor an .idccjuatc treatment 
of the subject. t)l ibis, tlic Work bcloic us is .sulhrient 
W'ltncss. I'Viiir sc( tioiis diwotcd respectively to (i) 
the theorv ol the tormation of jirodtu cr gas, (2) types 
ol eas pioducers, (3) 1 ontrol and operating principh^s 
ot pnidui cr gas plants, ,md {4) the utilisationof yjroduc'cr 
gas, arc (omprisi-d in the book The theory of the 
Mdijecl IS de\clo))('d man cxtumclx ( Uar iiuuuwr. We 
tliink the author has sue 1 ceded m his dec l;u ed endeavour 
to deMTibc plants and t\pcs ol producers quite im- 
jiarti.dl) A r.itbci l•arc!ul reading ot the w'ork lias 
i('lt ii'i (|uilc iindcc'idcd .is to w'h.it jilants the autlior 
has been lursoiudly connected with m a ])rofcs.su)nal 
cap.ic ilv. 'I’liis is emincntlv dc'siniblc in a w'ork of this 
nature', and m marked I'ontrast to w'hat w'c have found 
in at Ic.isl one \oliimc ol the' jirescnt senes ot publica- 
tions. Spuitu Icatuics ol design coTiunonly emjiloycd 
m yiraclicc and ol .1 iiiinibcr ol sjxs lal dcsiuns are set 
out in cons'derablc detail, 'bins .scclioii might easily 
lia\c dcgcmiatcd, as lias bappciud 111 too many cases 
icccnth. into a budily in'icccl trade circular. It has 
not done so, but is c xtienuB read.iblt' and informative, 
and (ontain-. lum b ^alualilc data relating to actual 
trials ol (Ik various pl.uits. 'The tlurd section is com- 
mend. dih brut, as liiller pariic iil.irs ol the testing of 
fuel .111(1 gas are contained in another \olume of the 
same sfiies Typic'al ajipluations ol producer gas in 
the g.is engine, gas turbine, lurnaces, et( ., and the 
relalixe elln'ienc.ies in use ol x.inous grades ol gas, are 
brieflv treated 111 tlie l,ist section. 

'bbe W'ork IS ( har.n terisc'd b) a number of extremely 
valuable t.diles .ind graplis hu ilitatmg calculation. 
There .irc altogether 350 drawings .md illustrations, all 
beautiliillv eseciiled and lepioduced. An adecjuate 
index IS [uoMded ^^'e tbmk tlie high jiriee ol the 
\olume justifiable, and prophesy ari assuied premier 
ymsition lor the work in tlu- literature of jiioducer gas 
le(linolog>. J, S. G. T. 

Ikpminteui of Siienlifir and hidustriol Research. 

Repoii v( the hvel Reseaxh lioaid for the Years 

70 jj Rust Sedion : The Rroditcl{i>n (f Atr-dned 

Real. Bp. vii+iyti. (London- ll.M. Stationery 

Office, 1923.) 5s. net. 

MLCiiAMC,tf\L methods of winning jjeat m ojH'ration in 
Europe and ("anada are dealt with in tins report, 
in wliich are discussed the difficulties enc ountered in 
winning ,tbe air-dried, fuel, and po.ssible .schemes lor 
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v'innin^ it on a vm' large saile. It dch.cril)es also the 
nvestigiition.s on the winninq and the utilisation of 
)cat undertaken liy the Fuel Rescan h IFaird during the 
)ast lour or five years Tliesi' in\ esti^ation'v were the 
ireparation ol air-dned m.u lune peat in an frisli hog^ 
tui b\' \eell-kno\^'n f nnlmenl.il nnihods and on a \tr) 
rnall seale, toe* tliei uilh the esI.dFdiment ol the fai t'., 
ong known abroad, that ina* hitu pi-at dries more 
iTidonnle than slane i ut pi at, and lia-, a Ineher \alue 
ban slane-eut peat ol the s.iine (alonla power. 

'J’he report is (lisa]jpointin,L' inasmiu h as it show's 
liat the ImhI Resc.ui li board ha^ not made an) serious 
tternpt to prajipK with the problems ol tlu winning 
.nd the utilisation ol peal. On the ollu i hand, it is 
'aluable since it shows that .several attempts to sol\e 
hese problems aie heme madi‘ in (ittmaii), Sw'eden, 
Russia, and ('anada. I’m) Pun ell’s detailed and i ritual 
iesrri[)tions ol Ihe peat industries ol noitlieui (iennanv. 
Sweden, and Canada aie mteresling and instructive 
.)ne Would have esputid, however, that the Fuel 
.^eseareh board's i ontrihiition to the solution ot these 
problems durine the jiast lour or five vears w'oidd have 
M'en eonsiderahly moie th.in .i lull desi njition ol what 
rther and poorer eountnes are doing in regard to these 
mportant matters, Iluc.ii Ryan. 

F/ /Ir/t’ (it: /cn Mclulf", {Mctalliu j^x). Translated irom 

the S|ranish of Alvaro Alonzo barha, hy Ross Is. 

Douglass and F P. Mathew.son. Pp 1x4288. 

(New York : f Wilev and Sous, Inc- ; London ; 

Chapman and ilalL Ltd , ic;23 ) I'js (ui net 

The earliest known work on ;\meiic-an nietallmgy w'as 
written liy Alvaro Alonzo P.aiha, a ])ric‘sl of Potosi in 
liolivia, and was j)ubli.slic“cl m Spam in 1640 and 
several times rejirmled 'Plus hook, of great liistorieal 
interest, has now been fully translated bv two Ameriean 
metallurgi.sts, and hums an important tiehnologu al 
dof'ument. The* most valualile leatiire ol the work 
is its detailed deseriplion ol the mc-tluids of extracting 
silver from its orc-s [irartisc-d m bcjlivia, a legion in 
which metallurgical skill had at that tunc attained to 
a very high level. iVmalgamatmn and the [iroeesses 
connected with it are here describc-d immitely, and in 
a straightlorward lashion, with simjile diagrams, 
barba was not a iiroloimd llunker, ancl .n reptc-d the 
current superstitions regauhng oies and minerals 
W’lthout question, eomp.irmg in this respect vi-i) 
unlavouraldy with his great predc-ec-ssor Agrieola; but 
his shrewdnevss m practical matters and his dose 
aeejuamtanee with the work of smelting and extraction 
on a large scale are evidc-nt throughout. The transla- 
tion, except for a lew exjilanations ol technical terms, 
inserted m Imic-kets, is not annotated, so that tlie 
student will do well to read it m ronjunc'tum with 
Hoovct’s remarkable- translation of 7\gruola, with its 
abundant histone al notes C 11 . D. 

An Initodurtiou to Sttaiij’nxphy {British Isles). Ta 

IT. h. D Stim]! Rp- ^ (London: T. 
Murby and Co., 1023 ) loi. net 

This is a distinctly original work that will be of service 
to very many students w'ho are unable to follow current 
literature as it' appears. Dr. Stamp brings together, 


w’ith good references, results recently obtained b)^ 
others, but adds to them by his personal know'Iedge 
and his methods of appreciation. Sections sbow'ing . 
the mode ol depo.sition ol various .series, and sketch- 
maps ol their distrihulion give unusual interest to w'hat 
might luivcheenamcic-dc-sc njUionof the p.irlplavedby 
each foiniation in the stiiic ture ol the Pritish Isles. As 
examples, wc ma\ take- the ec-ncral rua}) and the small 
local section (pp 146 ancl 147) dealing with the Mill- 
stone Clrit, and the suggestive rn.ip (p 170) ol bntain 
in the I’erniian peiiod with its stream-note bed uplands 
siipplving inateri.il to the basins in the imdlaiids and 
tlie sonlli Not c'ontent tlie author gives us an 
enl.irged detail ol the Cormibian area on 175. 
Dr .Stamp (]). 241'! is not so hold as !Mr Iv (iTc eiilv in 
c-arrymg his ( lelaccous strata across the peiic-plane of 
Snow'donia lie- writes througliout, m .sj>ite of very 
( on< ise limits, as if lie were ac tuallv vic-wme Irom an 
aeioiilane the gc-oaraidm Icatuics ol the ]xist 

^ ‘ ' G.A.J.C. 

Pruiutive Tider i psioy^c : I'.n ovcrsi»t ovei stnialdcfi n. 

A\ Haakon Shc'telig. J^]). iv I (bergen John 

C.riegs Foilag, ic,22 ) n ]) 

Dr Suet 1‘ 1 , 10, m liis introcluction, points out that in 
lew' countries in Funqie does writtc-n historv begin at 
.so late a date us in Norway This gi\cs tt» the study 
ol prehistoric antiqnitic-s in that counliv a ])osition of 
peeiiliar imjioitance I'or aichreologists gciur.illy the 
jjrehistorv ol the area ol vviie h Norw'av loiins a part 
is also of ])arti( ulai mterc-st^ es]ie(iall> m its earlier 
stages, in view ol its rclatioTi tci that ol the lest of 
Furo])e ; it is there- that wc find the evidciiir lor the 
earliest stages ol neolithic < ultiiic On both at c omits, 
therelore, Dr. Slietelig's stud) of the Slone Age in 
Norway is welcome For students outside his own 
eonntrv its value will he laigcly m tin- aulhtir's survey 
ol the latest views of Norwegian men ol st iciiee on 
.St-andinavian arcdiscologv ancl the- relations ol Norway 
in the Stone Age to the rc-st ol this area. From tliis 
point of view lus ehajitc-rs on the lirsl .qipeiinmce cit 
man in Norwav , the transition to the New Stone Age, 
and the kitchen- middens art- partuulailv worthy of 
note, as also is his acc c»unt oi Stone- Age art, the- trade 
in ,imluT, and the use of jade. The hook is lully and 
arlrnirahly illustrated. 

Ilo'io to Paint J\vniaiinti rictiires' Ly Frol Al Toch. 

Rp 105. (London : Seotl. Greenwood and Son ; 

New York : D. Van Nostrand and Co., ic)22 ) 75. 6 d. 

net . 

The reviewTr has often wondered, when looking at 
paintings ol great merit whic'h are gradually fading 
aw'ay or cracking m jiicces, wFy artists do not .spend a 
little time in learning something about tlieir materials. 
In many cases Ihev are prohalih at the mc-rcy of the 
dealers. It would seem desirable, tlu-refore, to direct 
attention to this .small book by Dr. Toch, which deals 
with the pro])ertics ot pigments simply yet sc-ientific-ally, 
and should be valuable to all who paint ])ietures. In 
it are described tliose colours w'liich arc permanent 
and tho.se which may be exiiected to fade away more 
or less completely with lapse of time. V.arnishes are 
also -discussed. ; . " ^ 
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Letters to the Editor. 

\Tke Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return ^ nor tp correspond with 
ike writers of rejected manuscripts intended for 
this or any other part of Nature. No notice ts 
taken of anonymous communications.'] 

The Inheritance of Acquired Characters in Alytes. 

For who are not concanned with tlu* details 

of tins debate 1 suppose that the critical sentence in 
Dr. Kanimerer’s letter (Nature, August r8) is that 
ill which he exinesses himself as follows : “ 1 wilhuj^ly 
admit that the traditional c.Kjila nation of tlu‘ pads, 
namely, that they are produced by Inetion with the 
skill of the femah', may ^lossibly be a fable,” adding 
refeiem.es to passages m which he had aheady 
discussed alternative liypothescs ihil those alter- 
natives were ultimately rejected, and liis hnal 
judgment was that until the assumption that the 
pads arise through functional adaptation can be 
rcplaci'd by a better, it rem.ains the onlv acceptable 
account ^ Kemarkmg that the alh^ged uiijitial jiads 
may possibly be due direc'tly to life m w.iter and not 
an adaptative n'sponse, ho now tells us that the 
relevance of his ohsc'rvatiou to the theoiy,' of heredity 
IS in either alternative the .same But i.s it 

The heaA y task of seareiung for evidence of heredit- 
ary tiansmission of acquired characters has clcaily 
bei'u undertaken m the single hope, forlorn indeed, 
but umlyiug, that the dillicultjy cre.-ited by tlie exist- 
ence ot the adaptalivc mechanisms might be removed. 
d'lK'y <.onstitut(‘ a very grave dihiculty in all theories 
of (wolution Various evidence, mostly ambiguous 
but as a whoh' signdieant, does suggest that m special 
cases, by violent tre.itnuaits, tiu' germ-cells of animals 
may be alfei ted, more or less iiijunuusly, and that 
the c<jusc(|uences may persi.st at least for some 
generations , but that does not Jielp us with the 
problem of adaptation Di. Kammorer’s admission 
would relegate the Alytes jiads to that class of 
jdienomena Had this bren all that nxis claimed, I 
should havf felt some inteiest ui the niatbT, but less 
'rile signiruaiice of the stoiy is now reduced. In 
loot) v\(‘ w(M-e told that nuptial callosities apjieared on 
the ihumb^ of treated males, and that all the mak's 
of the ‘‘ h'j ” generation liail them The claim that 
this was a true adaptation was made without any 
qnaliruation whatever, 'fins led to my request 
(made privately m ujio, jmblishcd m i«)i3) that a 
specimen should be jiroduced. In iqiq we hear for 
the fust linu' that the swellings apjieai m various 
other regions of the arms. When at length a specimen 
is jiroduidl, I Imd it mounted to display a dark 
thickening on the palm of the hand, a place which, 
unless 1 am mistaken, had not jireviously been sjiecified. 
That this was the structun* to which Dr. Kainmerin* 
particularly wished to direct our attention ajqiears 
also from the fact thiit the new photograph sent to 
Prof. IMacBridc, which I have not had the privilege 
of luspeclmg, wxis made from it So far as I am 
aware, this is the only sjieciineu ever exhibited 
publicly. 

Dr. Kammeri'r complains that 1 did not at the 
Lmnean meeting produce ” a single one of the many 
objectiOTLS ” alleged in my letter of June 2 His 
memory is at fault. JVly chief objection was the 
position of the pad on the palm Any one who 
attended the meeting will know that I directed very 
prominent attention to this feature. To make my 

‘ 1919, p. 353 : “ Bovor also uni)ere Annahme, die Schwiclcnbildung 
rachehe dutch funkljonelfe AnpasniAg; dutch kelne hesscre ersetet wccdcii 
kana, bldbt ste die, 910,1^ akz^ptable/!; , ."‘.''b.' '• 
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objection clear and conspicuous I asked in German : 
. “ Jbas Mdnnche-n umannt sein Weihehen^sa — [turning 
the backs of my bands inwards] — mcht ? ” To which 
Dr. Kamnierer as I tliought nodded assent. No one 
can have forgotten that the next speaker took me 
to task for this, saying by a slip, induced I suppose 
by w'hat he h.id .si'ou ol the sjiecimen, that '* of 
course ” the common toad ( lasps the female with the 
palms towards Iut. 

Why Dr Kammcrer should think that in writing 
of his diagrams 1 had m mind a book of Plate’s (which 
1 hear of fot the lust time). I cannot imagine; for 
I added Ihe exact refeieiues to hi.s own paper of 1909^ 
Figs 20 .iiid 2(>rf. 'fhe jiicture.s which 1 throw on the 
sireen, ilhistT.itmg tlie fautiistic slorv of Mendelian 
segregation m lesjiect of the moditied habits, wrill also 
be lonnd m his paper 12 ]'Iiif;^clir d. Dcut. Ges, f. 
Zuchtuny^sknude, iqio, and again m Natur, Munich, 
December 12, 1900, pajieis to winch all readers 
desiring to, see th<‘ jirodigious scojie of the original 
claims should reler A more detailed though im- 
illnslrated account ajqieais m Mendel Festschr., 
Hruim, iqir 

1 do not jnopose to rebut the minor allegations made 
by Dr. Kammcrer. Scvc'tal of these would not have 
bivn made had he seen mv k'lter m Nmuke of July 3, 
iqjq The answers to the rest wall be evident to 
those who have followed the discussion. 

The question remains, whaf is the real nature of 
the swellings in the animal exlnbited That on the 
palm did not look hki* a nuptial pad. What there 
may ha\ e been on the back of the hand T do not know, 
1 ma<le no statement about it, though Dr. Kainmerer 
says I did. 1 might no doubt have asked to see the 
back, but 1 had no reason to supjiosc there was any- 
thing more to see. The palmar mark w^as what we 
were shown for our conviction This looked so 
miliki* what I remembered of real Brunfhohwielen 
that 1 did ask m the discussion, ‘‘ IV te wis.sen S%e, dass 
ste Hrunflschunelen mid ^ " 1 knew' our frog and 

toad very well, and. of course, Lataste's drawings of 
sections, but it was some years since 1 had looked at 
other .species. 1 thought tliat jierhaps, where the 
development is slight, as m liana agilis, the external 
ajipearances might be Jess unlike what I had seen 
in the Alvdes, but they are not. When wdth that 
specimen fresh m mind 1 examined a series of nuptial 
jiads m various Batrachia I realised still more vividly 
how- widely the structure in the Alytes dihered from 
the real thing. In my letter, therefore, I laid stress 
on the (lissnmlariiy. 

Dr. Kummeier writes that Jus specimen was 
exanuiicil out of the glass by Sir Sidney Harmer and 
Mr. F G Boulcnger, but w'c are not told whether 
they arc among the ” dozens ” now- convinced. Mr. 
Perkins states that ‘‘the epidermal spines are very 
obvious m the intact specimen.” He is the only 
indejiendent witness, of tliose wdiose ojnnious have 
readied me, who claims to liavo seen anything 
so definite. 

I have a stiong curiosity to sei; this Alytes again. 
Dr. Kammcrer challenges me to supply him with 
apparatus for the jiurjiose ot photographing it. I 
will make a different otler For the opportunity of 
examining it at leisure in the British Museum, where 
comparative scries are available, or if preferred in 
Prof Mar.Bndc's laboratory, I am willing to pay 25/. 
eilher to tlie Versuchsanstalt or to other appropri- 
ate authority. Plenty of responsible people travel 
fietw^een Vienna and London, and there should be no 
dilhcnlty in arranging for safe conveyance. 

W. Baj'eson. 

The Manor House, Merton, S.W.20, 

A-Ugust 26. 
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A Possible Ori^n of the Nebular Lines. 

Tjil li vjiolheriis lhat th(' Inies of unknown origin 
in the spcLira of nebula^ are (hu; to tlio atom of some 
liitluTto uiKhsf ()\ ei ed r‘lenuiii (" nelnilinm ”) is not 
the only oiu* that mav be adiarucd J lie lecently 
developed ijiiantuni tlieou of baud s])<'ctra makeh iL 
at least possible tlial tiusi- lines e<;iild ha\e their 
origin in a multuiic with small moment of Jiii'iiia 
(.omposed of atoms ol those elements \\ hi( Ji ate i 
known to exist m nebula- It is jno^iosed m this | 
letter to show that the existing astronomual tMihaue j 
IS not in contradndioii to tins al 1 eniati\e h'ypolhesis, I 
and also fo indulge m some spemiation as to the j 
nature of smJi a molecnh- j 

The Xebufar SprdninL ---'1 lie absdue of band lie.uls 
in the nebular sjHK.tnim does not iieeessaiiK ]>reeliid(‘ 
the possibility of a mole< nlar origin In a baud 
spectrum the individual lines of a smglt: liand may be 
arranged in a I )eslandres Jormnla, 

\ j1>j;; 1 Tin'-. 


2 lh where on the ipiantiim iheoiw of liand speilia [ 
(Sommeileld, “ Xtomban,” t hap 7) I! is jiueiseh I 
piopoT lional to the moim nt ol inertia ol the molei iile j 
The sinalh'r this moment oi iiiertii the more wideh^ j 
spaci'd will b(' the lines, and Irum th« T»oli/nuum 1 
prub.ibilitv l.it toi the Uwei tluK will he of them 
Aea'ordmglv, il the liyjiolltel u al moleLiihu laniei ot 
the nebular spet liiim has a small moment ol meiti.i, 
the resultant spci tmin will lonsist of isolated lines 
with 110 band huuls in geiieial agreement with that 
observed. 

Slightly nioje positive eMdeine can be gamed 
from a i. loser consulei.dion ol the lu-bnlai s]»strum 
The import. lilt woik ot Wiigln (Ink Observatory 
I’ublie.it u*ns, \ol. 13) has shown th.it the nebul.e 
may’ be arranged m a seru-s fiom low (.-xcit.ition 
(strong H. no He liin'si thiongh medium to high 
excitation (11 ami strong Ih-' lines) -Vt the lop 
of the accompanv mg diagiam (l-'ig i) are shown the 
positions (on a w.im- niimlnr seale) and mtensitirs, 
as given t'V \\ light, of tin- nebulai lines ol unknown 
origin for i».l). -* yi (low ex(itation) and N.ti C. 

7027 (high excitation) hor (oiuemom-e ol lelerciiee 
the high excitation specLrum is also repeated at the 
bottom of tlie diagram ; th(‘ doLlod lines shown in 
this spectrum are suspected nebular lines which 
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occur in ncbiihe of medium excitation, but not 

N.G.C. 7027 . 

The change in intensity and in the number of the 
nebular lines with increase in excitation is very 
stiikiug, and this lact may be used m an attempt to 
select band lines in the spectrum Jdir the intensity 
ol a hue d(‘pends primarily on the number of molecules 
which are in the p.irtuuldr (pianlum state ni, and, 
accoiding to the (Maxwellian distribution ol lotational 
vikidties, with im reuse m excitation the maxiinum 
ol rotational speeds will shill to the higher quantum 
numbers d'hus, loi low excitation, lines coires])ond- 
mg to ni ‘ 1 will be stiong, but with increase m 
exiitatioii the lines ni <2, 3 will gam .it the 

exjiense of ni 1 1 I sing this as a guule, a number 
oi iKissilile liand groupings hav(' been siispet.ted m 
thi‘ nebulai spcclitnn, and thi-se ,11 e shown as Nos 1, 
2, 3, 4, 111 Idg I A few wolds of conuiuMit may be 
m.ide on Ihe.six 

A'os /, — These two groipniigs comjinsi' the six 
stioiigest hues in the spechum, nu hiding N,, No, 
30*>7, It will be iiob'd how the maximum of 

inteiisitv shills Innn tin* K'd hues to the violet with 
nure.ise 111 excitation It h.is In-cii .issiimed tlmt 
CMC h gioiipmg IS a ]iositi\c {!<) br.im li ol a single 
band, .111(1 tlie (oiisianls ot the 1 )esl.ui(ln's foiimil.i 
h.iv (' been ('(Miipuled 

(No I) I- icMiiyt) 1 yj(<) ym 1 35 -’-‘in/", 

(No 2) r jiO()S j I ymyt b/e 1 n'vp/r 

I h(' I los(' simil.irit\ (j 1 the- (.ouslanls il [01 c'.n b 
gioiip .suggi ^ tli.it 1 .iml J.netwo 
positive bt. Ill' lies ol a smeii b.iiul 
with /etn line hii out ill the mlia 
0(1 ( ni tis li.m lonml m the I h'o 

sjiedrmn (I’loi K.iv Soi \, loi, 
4.S. i').’,’), .1 b.iii'l witli two 

po'^itive biamti'S Willi siiylitlv 
dilleieiit (tjwave lumi'.x is) values 
loi tlu /eio Jim-s 

A e - '1 Ills sns[)(‘( t('d hand ( on 
j.ims foiii lines vMtli a dubious tifth, 
.ind (oiisist-, ol .1 positive (h) ami 
m-g.itiv' (S) biamli with the hue 
11/ o .IS nsii.d imssmg INmg the 
liiK's with wa\(’ nnmlHis S (1) 
17071), K (1) 2]2i().' and !c (J) 

_'2iii ’ yo to (ompuli (onstanl- , the 
lollowmg loiiiiul.i Is ri'.icla-d 
I- — i»i}7 4 7 ' 1770 ini 2-f-Uni- 

1 he eoiiipnlcsJ wavenumber (»f S [j] is .iml 

llu-re Is .in observed hue at 15^30 ( 31, wlmh m.iy 

be considered satisfactoi v agK-emeiit 'I'lu' (oinputed 
w.iveknglh of K (3) is 2.1353, and tlu-re is a stiong 
line .it 24371 3 ( ' o-j) 1 he agia-emeiit is not satis- 
t.utory, the intensity nhitioiis aie not salislactorvg 
.iml it IS acx ordingly very doubtful whether tins hue 
belongs to the group 'the Kunaming tour, howevei, 
make .1 satisf.'u lorv gioiip, and it will be noted lhat 
while the lines H(i), S(i) inaki‘ tluir appeaianee m 
nebul.e of medium excitation, tlie inten.sitv is Irans- 
leiied to I\(2), S(2) m the nebnl.i ol high exiitatioii. 

A'e. 7 — This .suspected hand eonlains eight lines, 
whudi may’ be dnidi'd into a neg.dive (S), a ])ositive 
(J’l), and a /(to (O) br.inch. 'riu- designations, wave 
k.'ngths, and wave immliers are given in the accom- 
jianvnig t.ible '1 he hues maiked with asterisks 
w('re used m (‘(imputing the constants for tlie K and 
S blanches, n.unely, 

v— 27580-1 < I50o-0ni 4 yj^nr ; 
from this w’as computed in the usual way the formula 
lor the ^ branch, nainelyq 

= 26805*8 + 7 * 4 »»*‘, 


where m lakes tin- sm(('ssive values i, 2, 3, et( , .iml 1 
the line correspomlmg to ni o is imssmg I he liiu's, 
therefoie, arr.oige ( lieniselves in a positive (k) and 
negative (S) bt.imh on (ithei si'le ol 1 h(‘ missing line 
m o , the band Ixsid is dm- (o Ha- oveil.iymg ot one ■ 
or otlicT br.im h on itsi-lf, (U-fiemling iqioii tlie sign i 
of G, ami (xaaiis 111 gcm-r.il only lot l.irg(' \ . tines c)l in ' 
To a (irs 1 appioxiinalion, howev-t, the lines m eilhei 
branch aie ((pi.illv sp.ued with .1 s(‘]i.ii,ition (spi.d to ; 
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The agreement between the observed and computed 
valnes can be seen from the tabic below. It Is suffi- 
ciently close to suggest, in view of the approximate 
character of the band formula used, that there may be 
some reality in this grouping. A.s usual the intensity is 
transferred from the lines with low quantum nulhbers 
to those with high increase in excitation It will be 
noted that the line Kj is used in this grouping as well 
as in No. 2, and the suggestion is that this line is a 
close double of a strong and weak component, the 
latter of which belongs to the present group. 


Ilesigii.i' 

tion. 

Wave Lengtli. 

Wave No, 
(('orap,). 

Wave No. (obs.). 

S( 5 ) 

5006' 84 

19967-13* 

19967-13 

■i 0-04 

^(4) 

4058'2 

21.161-5* 

21.161-5 

«'5 

S( 3 ) 

4353 

229 () 4-6 

229(16 

50 

S(2) 

4076'2 

24494 -.j 

24525-61 

O-I 

S{i) 

3840-2 

26032-9* 

2 (j 032-9 

0-7 

Q(i) 

3728-91 

2(1813-2 

26809-87 

0-2 


3720-16 

^ 6 « 35-3 

26820-65 

<13 

K(i) 

3^26-2 

^^6 154-1 

>9178-5 

j 2*0 


To .sumnuinse, of lines in the nebular spectrum, 
17, including the stnmgest, have been arranged in 
suspected band groups. Without additional evidence, 
however, no conclusion can be saleiy drawn a.s to 
the reality of these groups While the numerical 
agreements are not unsatisf actor v, it is far from 
imposHibli' that such coim.ulemes an‘ fortuitous, 
rouiirmation would be lent to this scheme if new 
lull's could be found which would fall into one or 
othei of the abnve bands, exposures ot nebular 
spectra have been inadi' heri' of as long as twauity 
hours without, howevei, detecting any new lines 
Ju Ihi' meantime, then, uulil lurther evidemx* is forth- 
coming, the reality of the above groups must remain 
111 doubt, aiifl the oulv conclusion that mai be safely 
drawn is that there is no inlieieui dittiiuUv m sup- 
])osuig ilie nebuiar speidrum to ha\e its origin m a 
moleculai ( ariier I 

Niitinr Ilf the U ypolhciii (tl Moici uh-. —\i> tlu' 
general appearance ol thi' spettrum aim the .sep.ira- 
tiou of the sus])e('ted baud hues suggest, the moment 
of inertia of tlu' livpotlu'tieal molecule must be 
small (of the order of > - gm cm“). So 
small a moment of inertia clearly suggests that the 
atoms wduch (oustitule the molecule must be of 
small mass Of the elements hydrogen, hi'lium, 
carlxm, and nitrogen known to exist in nebiike, only 
atoms of the first tw'O are, therefore, likely to form 
the hypothetical molceule. The spec.tra ot the 11 .^ 
and Tlcj molecules an' already known, and thetc is 
no similantv between either of these spectra on 
one hand and the nebular spectrum on the othc'i | 
As a working hypothesis the suggestion may tlu're- 1 
fore be made that the nebular spectrum has its origin I 
m a H He molecule wutli a moment of mertia of the 1 
order of 2 xio'** gm. em.^ and a resultant separa- j 
tioii of the H and FIc nuclei of about o-i xto'" cm. 
In view of the Icnown chemical activity of atomic 
hydrogen and also of the existence of moleculai \ 
iielium, it IS not impiobablc that such molecules must 
occasionally be formed. In fact, Aston {“ isotopes,” 
p. 90) has* suspected their existence in his ]>ositive 
ray experiments 

Probably the chief merit in the foregoing dis- 
cussion is that it furnishes a suggestive working 
hypothesis for linding the nebular lines in the labora- 
tory. The problem becomes one, not of finding new 
elements — a difficult matter — but of examining the 
spectrum of a molecule which is known to exist. 
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Whae our knowledge of t!^N5>^cal conditions in the 
nebulse is still obscure, yet it may serve as a guide 
to experimental investigation. Clearly atomic hydro- 
gen and helium must be present in a highly rarefied 
condition and presumably at low temperatures ; 
such a condition can be duplicated probably by the 
introduction of some helium in the centre of a long 
Wood vacuum tube where atomic liydrogen is known 
to exist ill abundant (luantities. Not only must the. 
conditions be right for the formation ot the molecule, 
but once formed it must be excited to radiation ; 
for a nebular absorption spectrum is not known to 
exist, and hence the normal hypothetical molecule 
must radiate in the far ultra-violet. Such difficult 
problems of laboratory teclmiquo must be left to 
others; an attempt, how'cver, will be made here to 
secure further astronomical ('vidence on the reality 
or otherwise of the suspected bands. 

11. H Plaskett. 

Dominion Astrophysical Obseivatory, 

Vhcloria, August .p 


Dutch Pendulum. Observations in Submarines. 

Three submarines of the Dutch Poyal Navy with 
the mother-ship I'chkaan are about to sail for Java. 
At the reijuesl of the Dutch Oeodctical Committee 
(Kqkscomimssie voor Craadmetiug eii Walerpassmg), 
his ICxcelleiicy the Minister of Marine has allowed 
Dr 1 '' A. Vcmng Memos/, engineer appointed to the 
Comnntteo, to join one of the submarines for the 
purpose of making ])enduluni observations on board 
till ring the voyage 

For several years Dr Veiung Memos/ has been 
engaged m deterniming the mteiisitv of gravity at 
51 stations in the Netlu-i lands The difficulties 
lansed hy llii' exlrcnie mobility ot Ihe soil in part ol 
the country induced luiii to w'ork out a method for the 
('hnuiiation of the resnlling distnrbaticos ; this has 
been applied with complete siu cess, as will be shown 
111 a pubh(.aliou- in I rench-to a})iH*ar shortly. It 
was hoped that the extended tlieory miglit be applied 
to pendulum ol>servations on iioard an oce.in steamer. 
\ hrst trial, however, on a steamer ot the Konmklijke 
1 ‘aketvaart Maatschappq fiom 'I'lnuuleii to Flushiug 
failed through the very turlmleiit sea 

in the spring oi this \ear, l>i Veumg Monies/ gave 
a short e\]K)Sition of his theory at the. Physical and 
Medical Congress at Maastrudit Ihof h. K Th. van 
Itterson. director of the CoN erumeiil mines at lleerlen, 
suggested that the ohsei vafioiis might hi- successfully 
earned out on board a submerged submarine, where 
the disturbances could he expected to he less than 
on the surface of the .sea His ojmiioii was found to 
be correct .it a tiial on board a subinanne at the. 
Holder. Notwithstainlmg the fact that a heavy gale 
w'as blowing and tlie sea was very rough, tlie mov<*- 
ments of the .shi}), submergi'd at a de])th o( 15 metres, 
were so tiiHmg that the amplitude of the pendulums, 
w'luch were hanging (piiellv at (irst, amounted to no 
more than 8'-i2' after a quarter of an hour. 

A brief exposition of the theory as given by Dr. 
Veiling Memos/ at the Congri'ss at Maastricht and 
published m cle lugcnteur, 1923, No iS, may be of 
interest 

The mduence of the hori/ontal and vertuxil move- 
ments of the ship may be eliminated by the use of 
two pairs of pendulums swinging together from the 
same su]>port, the two pairs moving in two planes. 
In the Von Stcrneck apparatus userl by Dr Venmg 
Meines/, these two planes arc at ngiii angles to each 
other. The moiements of each pendulum arc to be 
photographically recorded. 


L 2 ' 
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The equation of movement of a pendulum is 
+ - o, 

belli)' the angle of iiu,lmaU<tn and / the length of the 
pendulum, L) a term intiodiuetl by the disturbances. 

i’uttmg 

and nitioducing Hie conqilex \ariablc 


\\lu» h may be rejiresented by a \ector, the piojeition 
(j 1 vvhjili on Lh(^ real axis is the angle ol imlmation n, 
the ecjuation assumes tlie form 
1 > 

1/ - tinj 1 


and after nil egr.i turn 

(/ (f/oiAYh'"', 


(0 


vvheio 


AV/-’ I IV -'"'f// 


If 1) o, tlu' (onstant veetoi ij„ is rotating with a 
(onstanl velodU ii 

II I > 1 - 0 , (/ \aiu's bv the (piantity AV/ in the time t 
'ihcih.iugc ulueh liieteini 1 ) raiises in the .inqildudi', 
i r. the Idigth f/„ f A'ry, and in the peiiod <d the 
. ostillalioii, i i th(' tune 

5 inwhuli + AV/ desi'iibes 

^ V t lie angle TT, ilia \ be readily 

infernal bom hig i 
— — Fapiation (i) enables us 

% to investigate the mllu- 

I II, 1 eiK e of the diltereiit causes 

ot disturbance 

(i) lIotiZiHital d/e?'rn/( ■— If the aeeeleiation <T 

the hoii/oiital uiovemeiil is w e hav e y" / , using 
two pendulums with espial values for n and v" aiul 
swinging III the same plane, the value of Aty is the 
same for both . heme tlu' dillennice of the osi illation 
vt'clors is (onslaut 'I'lns constant vet tor ina\ thus 
Ik- eonsidered is thi' oscillation vectoi of an iiiidis- 
tuiln-il ])endulum ha\ mg t he sanu' peiiod ol ost illation 
\ h(' , ingle ol nu Iination of this h\ pothelu al ])enduluin 
is etpial to the diHt'reiu e In tween the angles of inclina- 
tion of the two re.d jK'udulums 

hach pair of pendulums ot tlu' apparatus may thus 
substituted by a hv pothetic.al ]ienduhmi free from 
the disturbances caused by hon/outal inoveiiienls. 

(^) ]'t ytual M in'i'tni'iih, [’he inlluence ol tlie \ei- 
tical movenu-iits is less than th.U of the lioriicontal 
On tilt' othei hand, it is imj)os.silile to eliminate it 
entirely. Sim e the vertical acceleration is indis- 
solubly c'umieiled with the aeccleratioii of gravity, it 
IS obvious that i hnuuatioii ol the lormei would inijily 
elimination of tiie hitter, 

I'lom the following reasoning ii appt'ais, liow'cver, 
that we are able fo ehmmale the inllueiue which 
depends cm the phase of the pcnduluni, so that the 
result IS only .dlected liy the mean veitical aieelera- 
lion Expressing the vertical acceleration by v", 
then we have [)-{.\"il)iK If we divndu the eciiiatum 
of movement by y . 

1 /' in „ff 
' in \ - K , 

and represent tlie phase of the pcmdulum by 0, 

(I - at Oi 0 and ly -- at**'/*, 

NO. 2811, VOL. 112 ] 


where a is the amplitude ; thus 

q I H 

the equation may be written ; 

-- -in -'r X + X 

(I ^g 

Eai h hypothetical pendulum corresponding w’ith 
a pair of pendulums of the apparatus giv es a similar 
ecpiaticin ; the tw-o inav' be clistinguislied one from 
the otlicT by the suffixes i and 2. The following 
relation is easily derived : 

,a I 

T’assmg to ical cpiantitie.s and putting tlie ratio 
of the amplitudes Ug/w,- p, v\e get 

H+ - 2 

Tor the right-fuuid member of this ecjuation the 
observations ^leld a Tiu-an value; the fust term is 
the mean v'elocity of the pihase. 

For the computation of n it is necessary to know 
the mean value of a" during the time betwc'cn the 
observations , olmously vve, may take f<ii this value 

' T / . ,, 

Mill ~ ^ bi'^’itiniiig) 


If the beginning and the end of the obsei valions 
coincide with the inoineiits wlu-n the va-itical velocity 
of the siipjKut iiiav he supposed to be o, the same is 
true for the mean v alue of ,i". fhesi' momeiits c .mnot 
he acciuately asceitained, hut we iiiav lake the 
monieiils when the vetlical moveim-iit i haiiges its 
direction 'I he lesuUing error can he i educed 
tit/ lihilum b^ extc'iidiug tiic duialioii of tin obsei ca- 
tions 

In this way the hori/oiital as well as the veitual 
movements of the siijiport may he (limmati'd TIu' 
inthieiue of the mcJniaUoii ot thi' support (an also be 
t.iken into account. In order to obtain the iiMiuued 
ac« ur.icy, liowevi'i, it should not be allowed to CM.i ed 
1' 111 either dirc*ciion. 

J J A MriihK. 

Member ot tlie J)utch tleod. Comm. 

Zc-ist, August iS 


Lung range Particles from Radium-active Deposit. 

Whilk stndv ing the >I particles found by Sir JA nest 
Rutherford to b(' the lust disintc'gration jiroduct of 
aliimmiiim and some oilier atoms, under tt-boinfi.ird- 
inc-nt, we hav’e devc-loped a new method for obtaining 
.strong and practically constant sources of such radia- 
tion The method consists m enclosing dry radium 
emanation nii.xcd with pure oxygen within thin- 
walled capillaries of hard (potassium) glass, lined 
with some thickness of ahinunniin foil pressing 
well against the glass. As a small number of long- 
range particles were given off from the glass itself, wci 
have also made use ol capillaries ilrawui out from 
tubes of pure silica 

Some ol the elements not previously mvestigatccl 
for H-jiarticles have been examinc'd m this manner 
by the scinlillalioti method, the results proving that 
sc-aiidiuni, vanadium, cobalt, arsenic, and indium — 
the three first as oxides, the last two as metallic 
mirror and as chloride respectively — do not give 
otl long-range p.irlicles (.-■ 30 cm. ol air) to a greater 
number than 3 or 4 tunes N . lo ", where N is 
the number of a-particles from radium C discharged 
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per second within the capillary. A very small 
number of such particles were actually observed with 
most of these substances, the scintillations being, 
however, too few for anything definite to be said at 
present regarding their origin. 

Having regarded quartz as an ideal non-active 
substance to be used in these experiments, we were 
somewhat disappointed at finding, with a more thin- 
walled capiUar>’ than the others, a relatively large 
number of faint but distinct scintillations from the 
itilined part of the quartz, the rest of the capillary, 
lii (}d with a thin coating of scamliiim oxide, giving 
no .inch scintillations These scintillations practically 
disappeared when the total absorption w'as raised 
from 10 to 15 cm by interposition of a mica filter. 
Similar results were afterwards obtained wnth other 
thin walled capillaries; the absorption cur\e lor the 
H particles is being at present more accurately deter- 
miiK'd m this Institute. 

('.onsidering the higli purity of the quart/, and the 
care takmi to free the emanation from moisture and 
other hydrogen conlamiiialions, we sec no other w.iy 
to explain this observation than by assuming silicon 
to give oh H-partules of the luaximal range just 
stated 

We liave recently constructed a flifferenl eman.ition 
vessel 111 winch the substances to be examined are 
s])iead m thm layers over eopjter foil of about 4 cm 
alisorbing pow'cr, forming the bottom of a narrow 
emanalion trough, the emergent 11 particles being 
(onnted from below with .i s( inlillosco])e In this 
manner w(' have obtained faiily condnsue evident e 
that 11-paitich's are .dso givtai t»tf from the fijllow’ing 
elements . 

Siluon, as element, approximate maximal range 
18 cm air 

lieivlhum, as tixide, approximate maximal range 
cm. air 

Magnesium, as oxide, approximate maximal range 
1 ^ cm air 

l.ithium. as caiUmale, rqiproximate maximal range 
lu cm all 

With lillnum the lesults are less definite than with 
llie others, inamlv owing lu tJie diHicullv of excluding 
conlaminatifai with hcflrogt'ii compounds. 

Blank cxpt'iimcnls with only the bare topper foil 
(width had previously been bombardetl with t-athode 
ra>s 111 a \acunni to renmve occTiidetl gases) showed a 
nuich smalliT number t)f 11-particles anti, jutlgiiig frtmi 
the absorption curve, cine to " neutral” H-particles 
We are hacaiig the apparatus ret tmstructed st) as to 
eliminate iTrors from this source. 

.\ more detailt'tl dcscri])tion of our experimental 
anangeiiient is being published shortly. The emana- 
tion capillaries will be used in this institute .dso for 
studying atomic disintegration Viy the Wilson methotl. 

Our results seem so far to indit ate that the h^tlrogen 
nucleus IS a more common ctmstituciit of the lighter 
atoms than one has liitherto lieen mcdinecl to believe 
\ (lERHAKli KiRSCH 

\ ll.XNS Pettkrsson 

Institut fur Kacliumforschung, Wien, 

The Menace to Civilisation : an Appeal to 
Men of Science. 

M A\‘ I ask the hospitality of the columns of N ^ nucE 
for an a')peal to num of science Ihrouglioiit the world '' 
The enthusiastic pioneers of Victorian tunes, whose 
work underlies the fabric of iiwdern science, always 
thmight of themselves as beneficent agents In them 
scientific ardour was joined with devotion to the 
welfare of humanity. They saw^ science releasing men 
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from toil, improving their health and comfort, spread- 
ing toleration and promoting international under- 
standing. Some part of the.se hopes has been realised, 
wlulc others we may yet hope to realise 

But we are now faced with pressing and imminent 
dangers wdiich the Victorians cciuld not foresee 
Science has immensely incrcM.sed the destructive 
powers of maiikuul, without m the least diminishing 
their readiness to use those powers It has been 
stated bv a member ol the C'lovermneiit tliat since 
the y\rmisfice, ‘‘in the ddleient civilised countries” 
no less than five kinds of poison gas have been 
invented, (‘ach mine cleadh' tiiaii any used in the 
War This sentence is not quoted to illustiate the 
conception of civilisation cairreiit .iiuoiig polilicians, 
but merely to indicate the pie.scnl toiideruv of re- 
search 111 one dirc'ction to amphlv the means of 
desluic'tion which will be axadable m the next war. 
At any moment a caprue ol politus, 01 a vicissitude 
of intenialional tr.ide, ma\' plunge us into a war 
which weshall Ix'iputc nnabli* to)tu'vent. In thatwar, 
w'hich eveiy year’s delay will make tJie moii- deadly, 
the most nicriHlible powins of deslroymg not only 
human hie, but the whole apparatus of our lavihsa- 
tioii, will be entrusted to boxs of eighteen!, and, for 
all we know, to Alnran uegioes Scii'iue will liave 
crushed the (ivihs.ition that ga\’(‘ it birtli 

If the forces now at work aie allowed bee play 
this result may reasoiiablv bi‘ regarded as not only 
i a probability, but also a ynvictical certaiiity , qml(‘ as 
eertam, for example, as was the Bu'iu h Kecolution 
w'hen Lord ('hesterlield yiroyihesied its coming. 
Whether th(‘ stoim will burst on us or on our giand- 
children we cannot tidl, but that the heavens are big 
wuth It IS yilam to sec d'he leally desyierate piirt ol 
the ymsition is that, so fai as liiiroyie goes, tiu' total 
coll.iyise ol all that we have learnt to Iviiow as cnal- 
isc*(l lite IS regarded with almost complete mdillerence. 
Kaih nation is on a yiai with the man 111 Aisop, 
whose chilly t •ire. when the shiy’) W'as sinking, was to 
take 11 j) such a position tJiat h('iould have 1 hi' pleasure 
of .seeing Ins enemy yierish befoie he su( ( limbed him- 
self Sc) long as we ha\e an Air h'orce wiiieh (an 
destroy the tdher yx'oyile’s (ap1l.1l at Kxist as soon as 
th( y destioy onrs, w (' are (put*' h.iyiyiv, so far as 
JAu-li.imetit .111(1 the Biess ,iie c oiicerned, .it ,ui> late. 

Is it too imicli to hoyie loi sonielhiug better from 
men and women who liace had a seientiln ti .lining, 
v\ho have learnt 111 their work llie essenti.il fellowshiyi 
of .ill servants of science, .ind wh(>s(‘ loiisc kik'i's must 
tell them that it is thi'ir elloils, m whatc-ver spirit 
they may h.ivebeeri conceiv ('d, whic h aienow m d.iuger 
(M b(*nig diieitly lesyionsibh- foi Liu' most ayipallmg 
(lisastei m human liistorv U is not nt'cessarv to 
syx'ak of tlu' leiior-stncken multitudes in Ihi' doomed 
citii's, the S( rc.niis ol wonu'ii and children m helyilcss 
augiush, the trag(‘(ly of BomyR'ii leyie.ited on a 
thousand-fold scale, iioi does it take iiiiudi imagina- 
tion to foresee the rc'd ruin and breaking iiji of laws 
that will follow : (.an .my one think that .1 w'oild that 
has sullered such unimaginable horrors bom science 
will iK'reaftei toleiale it iii the hoyie that it may do 
Something to alliwiate cancer In destroying civil- 
isation, sdiuiie will also destroy itself. 

'I he only hope tor the world lies in the men of 
science. Jl is their yiaramoiint duty 1(j see th.al the 
knowledge they wan is used only for the good of thc'ir 
race anil not for its destruction. The day is yiast 
when they (an simyily throw their discoveries out 
into the world and let them take tlu'ir i haiice In 
my oyutuon the* only yiossible salvation lies in the 
imnii'diate formation of an intcTiiatioiial league of 
men and women of science wlio sliall yiledge them- 
selves not only to fight against wsir, but to refuse to 
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give their assistance in any scientific capacity m the 
event of war coming despite their efforts to prevent 
it. Witliout trained technical assistance the warfare 
of the future will be impossible. If they wish to 
carrv a rifle, by all means let them : they will not do 
much harm with a rifle. But a refu.sal to give their 
technical assistance would not only bring any war to 
a standstill, but would also be the strongest possible 
guarantee against it breaking out. If this measure 
is not taken, and promptly, we may well fear that the 
new order that rises from the rums of the old will 
p(*rsecute science as whole-heartcdlv as ever did the 
rulers of the IVIiddle Ages, and with belter reason. 

W. D Evans. 

68 Argyle Hoad, West Ealing, 

London, W 13. 

The Heisenberg Theory of the Anomalous 
Zeeman Effect. 

In his theoiy for doublets Heisenberg {Zeit. f. 
Phyi>ih, 8, 275, fo--2) assumes that the atom maybe 
looked 'at as made of t3\o parts : (i) th(‘ .shell and {2) 
the valence electron. Expressing angular momenta 
in multiples of hi nr aiul choosing the direction of 
the angular momentum of the shell as ])osilivc, the 
electron is allov\cd to have angular moincnla 
l-.j, I I 5, . • • , . states lespectively, 

and ’the’ shell has m all ol the states the angular 
momentum i 1 he obsiTved /eetuau patterns show 
that I-i ur2/^i and 1 m zp. The observed 
energy levels show that the energy in 2/>, is higher 
than m zp^. The wnti'r ('xpeiiemed the following 
dilhcully ni accounting tor tins relative ])()Sition of 
energy levels 

Various hypotheses can be made as to the nature ol 
the intei aclion beUveeii the shell and the eh'ctron. 
We ni.iv suppose, lor exanijile, that the inagmdu. 
field of the el<*i turn induces a precession 111 the shell 
in a iiuuiner analogous to tliat in which an extcTnal 
magnetic held imlutc's a pieccssion in the electronic 
oibit. W(' then suppose, loo, that the lield due to the 
slu'll iiroiluces a precession <ff the electron J he 
contribution to the kinetic eiiergv of each of these 
precc'ssioiis is — 1 c os w here /.t, 11, h- aie le.spet lively 

the magnetic momemt of tlu' shell, the field at the 
shell due to the electron, and the angle between the 
positive directions of m and H the i-ontribution of 
both IS -2iitHcosVi 'ihc mutual energy of the 
magnetic fields is +cdl cosh, 'fhere is no ccjiitrilm- 
tion to tlu; enmgv of the c-leclnc held because the 
radius of the orbits is unchangc-d (Sommerfeld, 
“ Alombau iind Spc'kiiallimon.” third edition, p 380). 
The eneigy to be addcsl to that coming fiom other 
sources is then -/dlcosi^. On this hypothesis, 
therefore, the; 2/1, state has the lov\er energy, while 
the reverse is actually tin* case , 1 , 1 . 

If there were no iiuliKed pnr.ession in the shell, but 
if the electronic preu c'ssion should be still hypothesised, 
the zpi and the zp2 levels would coincide. 

If the shell and the electron should be supposed to 
have no induced precession, tlie energy of the mag- 
netic field becomes the only source tor the energy of 
separation of the 2 p. levels. This energv^ is + cos ^ 
and thus makes the' 2/>j levc'l the state* of higher 
encrg3% as it is actually observed to be. 

It 'seems <iuestionable, however, whether the 
hypothesis just made can be maintained, for it pre- 
supposes that the dimc'nsions of the orbits of the 
valmice and the shell electrons are the same in the 
2pi and the zp. state 1'his may be contrary to 
quantum conditions it the energy of the magnetic 
field is coiLsidered as kinetic energy. If two electrons 
should be constrained to move on the opposite ends 
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of a diameter of a circle of variable radius (as in 
Bohr's first helium model), the kinetic energy becomes 
of the form : 

^ j =: {m, + M.^) 

where w,, Wj, n,, arc respectively the masses and 
velocities of the electrons and is the mutual 

energy of their magnetic fields. Ihe ca.se is forma.lly 
analogous to the hydrogen atom, and a substitution 
in well-known formulas shows that the total energy 
becomes decreased if M12 is increased. The reason 
for this is traceable to a decrease in the radius of 
the orbit. Thus again the effect on the zp^ level 
is opposite to that observed. , , , , 

The matter of the sign of the energy in the doublet 
terms thus does not appear to the writer to be suffi- 
ciently clear. 

The same question of sign is present in the case 01 
triplet terms. In addition to this the zp^ term of 
triplets does not seem to be accounted for properly 
by Heisenberg. Ills arrangement of angular momenta 
accounts for the eni'rgy level of the zp^ state. I 
obtain, however, a dillercnt result for the Zeeman 
resolution. On going through Heisenberg’s calcula- 
tion his lines 5, 6, counted from the bottom of page 
202 and leading to the equation cosH-;u//>i2 do not 
appear obvious llis is the projection of a vector 
m the direction J, m is the projection of the 
same vector m the direction H, and O is the angle 
betw'ecn I an<l H The above ccjualion is llieii 
cos(TH) 'cos ( AH ) /cos (A J), which docs not apjiear 
to be generally valid. It becomes corrc'c t, how'twer. if 
A and 1 are tlie same. They are the sa me for doublets 
and for the zpy, zp^ terms of triplets, but not for the 
zpo term. i' 

(Isjalion.il Research bellow) 
The University of Minuesota, 

31 ]imeapolis, U S 


Thunderstorms and Ozone. 

Thk cjuestion— What chcTuical changes, if aiiv, are 
associated with atmospheric eh'iTrical discliargc's 
does not ajipear hitherto to have received a deJimto 
answer, b^itrogen ju^roxide and o/one arc both 
ref.'rred to m scientific literature, although neither 
ainiears to have been satisfactorily Klentilied. and 
their presence has been perhaps inferred from the 
phenomena obseivcd while “ sparking " air by 
artilicial means. 

No reliance can be* placed upon observations made 
with giiaiacum or starcli-potassiiini iodide jiapers, 
and the work of the more serious investigators on 
o/one m ihc air (Bring, Proc. Roy Soc , 1014, 90a, 
204; llavlmrst and rVing, Jour Cliem Soc . jgro, 
808; Kaiser and McMaster, July i, 

1008 3«> 96 ; llennet and Bonissy, Lamp, rend., 

iqoS’ 146, 077 ; and the older work of Houzeau, 
Scholl e. H. dc Vangny, Hached and Arny, and 
Thierry) has throwm no light on this subject. 

ITnexpectedlv clear evidence on the above point 
was obtained by me in connexion with the severe 
thunderstorm which passed over the metropolis from 
south to north, during the early hours of July 10 
last. The lightning on this occasion was generally 
described m the London press as the most vivid and 
prolonged display in living memory [vide Nature, 

Thav'e lor some time been measuring the proportion 
of certain variable gaseous constituents m London 
and country air, and succeeded last sprmg m working 
out an improved method of estimating ozone, in 
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which inaccuracies in. the potassium iodide method 
of estimation, namely, the interference of sulphur 
dioxide and serious loss of iodine b)' volatilisation, 
were overcome by first removing the fornurr, and 
then allowing the ozonised air to react on potassium 
iodide in the presence of a known volume of M/ioo 
thiosulphate solution, which fixes the liberated iodine. 
The apparatus used wall be described later, together 
with the general results 

The ineasurcinents form two senes, determinations 
of the sulphur dioxide and nitrogen peroxide in 
dilute sodium luiarbonate, alternating wath those ol 
ozone, sulphur dioxide, and ammonia Tach test 
proceeds for about three days, and is tondiu.led in 
duplicate at the village ot rpiumster, Essex (17 
miles E E.E. of t'hanng Cross), and at Messrs J eyes’ 
laboratory, Plaistow', F. , 5000- 10,000 hties of the 
outside air in each case being examined. The former 
estimation was in progress during tlie stoim at both 
places. Uimnnster l.iy on the eastern Innge ol the 
storm track. It experienced severe lightning, but 
only o 36 inches of rain Icll tlieie, as against 2 inches 
at the London station, wiuili was nearer the centre 
The proportion <if nitrogen ]HToxi<le belore, during, 
and alter the storm (nnoided in terms nl 1 \olimie 
ofMO.jiu . . million volimu's ol air) was as tollows — 

111 (ok Oiiiiiif.’ sii„, 

London . . I 111 I’oinilliuii 1 mill million i in m inilliou 

I’pminfir . i m ’.'jo million i ni f i" nidton i m (oo iniIlioii‘ 

I III H a’ds, fjin'ifoic, im at^f^undhU imirasi ui ! 
piiDXidc lu tin air diiinn^ the stnim '1 lie ! 
sulphur dioxide and ainni<tnia nmaiiKtl ]ira»tKallv 
constant diiung the aboce pi'riod, tli(‘ piopurtiou ol 
the lormer being —London, i m 20 millions, I 
nunstcr. 1 in t*) millions, wliile the.immoiu.i amoimti'd 
to I in 200 niilhons in both 1 

Tins lesult h,is been lontirined 1 >\ .111 ( xammation 
oi ram water 1 liace not c et lollitteil dm mg .i | 
llnniderstoi in a specinien ot London lam siiIIh u ntiv ■ 
free Iroin suspended ji.irlKhs (whiili i onpileti'E ' 
mask its an.ih sjs) to be tnistwoitliv . but in .i lirighl 1 
sainjih' collected during a tlninderslonn a1 I p | 
nniislLT. the mine aeul lonlent proved I0 be (([iiiva- i 
lent to a N/2oo,ooo mine a< id suhilien, wlmh is , 
.shgJdJv' mider the a\ er.ige ot sevd.il s.unples coll«-( ted ' 
dining still conditions j 

d’tu‘ pro])oitiou ol ozone ])iesent a few da\s before 1 
Ihe storm was i m 2^ nnllioiis m 1 ondon. .nid 1 in , 
22 millions at lT]nmnst('i, but tin .iviragc- amount i 
present belweim July M ‘'iid in was 1 m 3 2 inilhoiis 1 
in London, .mcl 1 in 1 pfi millions m the comitr\ i 
'1 here avn, Ihorpnc, ni<>re than ^eem tinu > ihe pru'ioin. ■ 
qiiuntilv of o:a)ne pye'^ent ni I oiif/on air ihne hi \i\ \ 
days after the dorm, and the proportion musi have | 
been ajijireciably Ingher than this at the time, owing 
+0 the snbsecineiit loss by diJtusion and ( oiivei tion, 
and to the change into oxygon, which ran be icxulilv 
proved to occur. A fortnight later the propmtion 
of ozone at both plan's was i m iS 3 millions 

Confirmation ol the alxne ri'sulls has been obtained 
during a much less spectacular tlninderstorm, whicli 
visited both stations about middav on August 2 j 
last, A few days jirevionsb the }m)})ortion ot 
ozone found was— London, i in 22-7 millions, Up- 
minster, 1 in 1 8-8 millions. Measurements ol tlie 
ozone had been in progress lu'arlv Ivventv-lour hours 
w'hen the storm occiiried, and were contuuu'd for the 
next three days. The avi'rage (ontenf for ihc four 
days was--' London, 1 in 071 nnlhons, Ujnnmster i 
in 7’8 millions, the proportion oj n-one liaeuiq thus 
been more than doubled in each instance. 

I hope to devdsc a portable mocUtication of the 
apparatus that will enable estimations to be com- ^ 
pleted in two or tl^re^ hours, in which case pnch more ' 
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detailed information on the subject will be obtained 
than is possible m three- to four-dav averages. 

William C. Reynolds. 

“ Wharfednle,” Vpminster, Essex, 

August 28, 


A Method for Demonstrating the Stages in the Life 
History of Monocystls in Practical Glass Work. 

lx the texi-books on practical zoology in common 
use in zoological laboraiories, the method advocated 
for making ]m'}>aiation,s of the (onli'iits of the 
\e.sicula- seimnales ot the ('arthwovni lor the examina- 
tion of the stages in the hfe history of Moriocy.stis is 
what IS usually known as the cover-glass method 
{vide Marsliall .uicl llnrst, " I’uirtical Zoology,” Oth 
edition, p 13) It is, 1 bi'lieve, a matter of common 
c'X])erience tliat, vvhe-n this method is adopted, only a 
sm.ill percentage ol the students succeed in finding 
m then own pupaiations all, or even the majority, 
ot llu' iinpori'int stages (h nerallv only the tropho- 
zoite anil '.iH>roL\st stagivs are loiiiul, and demonstra- 
tion sjH'c linens h.ive to be lesorted to to till m the gajis. 

This lepeattd tailnre in jirevious yi'ars suggested 
the tiled of .1 modiiuaiion of the method, and the 
lesult may be of inleiesi to those who have charge of 
jir.ictical t l.is^es 'flie piehniinancs .ire Ihe same, 
'fhe vesKid.e seniin.di's (juefeiabl\ tlie posterior 
lafer.d vesuuKe snnnii.des, ,is these ajijie.u to contain 
mole sprdnu'Ms; are leinovecl from a freshly killed 
(with I'ldoroloim) woini, .md placed in .1 watch-glass 
with .iboul live to six linns llieir bulk ol normal salt 
solution 'Ihe in.ili'iia! is ti'.ised thoroughly with 
ncedlis A tiro]) oi the flnul ,iu([ ])aitie,ular]Y a 
])or 1 ion ot tlie teasi tl wall ol tlie vesuul.i si'inmallS is 
})l.iced on .1 shdi .uid, il desired, fiiintly staint'd with 
i>alih.i ( ovti w It il .1 I ov ( 1 -glass, and tlie i)repanitiun 
IS K.i.Iv lor e\.iiiimaf ion II the oj'eratioii has been 
i.i|iid ,md tilt st.mmig onL slight, the ( rojdiozoilcs 
will be toiind to be still alivt' and exhibiting the 
< hai.K tenstn giegaune movenient 'The encysted 
stages w ill be Itiiind t ndietlded in the tissue ol the wall 
f)t the ve-.i(ula seinmalis. and it is lor this leasou that 
sires-, should |)t l.iit! n])on llie iin lusion ol a portion 
Ilf tlie wall I'l th( }ii( piiaiioii In Ihis situation the 
stages which an nol usuall\' lound, 11. the gameto- 
evtes m assoi i.ilioii, and moi" laiely ganii'tocytc'S 
showing fr.igmenlatioii into gainetts, (i((,ui, as wajll 
.IS 1,'ige niiuilu rs *)1 s|)orotvsts vont.iinuig spores 

Ikltiw I'l .1 snnimaiv ot the results (as recorded by 
the stiiilenls thc'nist Iv t's) obt.uui'd with a class of 
tweiitv stiiih'ids, one woini sewing tor ever)" two 
slud(*iits 1 he cl.iss was lield m Mav 
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As ('\])entnce sliows, woiins var\ considerably in 
the extent to which ihey .ire lulested w ith Motiocystis, 
bill the above lesidt may be taken .is representative. 

It may be of inlt'resi .also to recoid that the worms 
used by tie- class h.id Ix'c'ii kept in the laboratory from 
the ])ievions .November 'fhe nu'lhod adopted was 
to kee}) them in a t.uik in a coiupo‘t made up of one 
third earth and two tliirds moist U'a f-moulcl. The 
coiiijcost must be kept re.isonabl\ moist, and it was 
found advanlageous to change it about evan'y three 
weeks. A J. Gkovi;. 

Zoological Laboratory, 

The University, Shcttield, 

.iS^ugust ?i. 
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The British Association at Liverpool. 


SiK Ermost RurnhRK)Rt), F.R.S. 

'‘[■'JIJC njncty-firsL nnniial nartinL; ot the iJritish 
^ Association for the Afh.inn-tni nt of Science 
(ijiened on Wednesdav cm mia; with a l)tdliant address 
liv the president, Sir l'>ncst Kitllierlftrd, on thcelci Irical 
sinatLire of matlir a siihjcit to whicli lie has made 
many notable i ontnhutions anrl on which he is a 
leading exponent, lie is, W( believe, the youngest 
president a])point('d by the ( oum d siiue the founda- 
tion of the Association in i'Sj;i, 'I'Ir avi-rage age ol 
the presidents ol tin' 

Association is nearly 
sixty-two years; and 
until this yeai the 
youngest jiresidenls 
were Sir Artluii 
Rucker, Sir Joseph 
d’homson, and 1 )r 
bateson, each 
whom was filt\-lhue 
years of ag(‘ when 
holding the ollice 
Sir Ernest Ruther- 
ford was born at Nel- 
son, New Zealand, on 
August 30, 1H71 , and, 
after graduating in 
the University ol New 
Zealand, proceeded 
With an i(S5i Exhibi- 
tion St'ieuce Sihol.tr- 
ship to Trinity Uol- 
lege, ('am bn dee. 
wliere he at 01 u e tool< 
up resean h at the 
Cavendish Labora- 
tory, leading in iKii; 
to a resean h degrei' 
and the (’outts- 
Trotter Scholarship. 

In the following v'car, 
and on the adva e ol 
Sir Joseph Thomson, 
he was a])))ointed 
Macdonald prolessor 
of physics in Medill 
University, Montreal, where he remained until igo7 
and continued with siuh remarkable siucess the 
studies of the properties of radioactive substances 
in which he had show'n great originality and insight 
at Cambridge. Tt veas while lie was at Montreal 
that Sir Ernest Kutherlord was joined In l*rol. 
Soddy from Oxford, and together they proved by 
expenmenUd evidence that radioiutivitv is an atomic 
phenomenon accompanied by chemical changes in 
which new types ol matter are produced, that the 
changes must occur within the atom, and that the radio- 
active substances must be undergoing transformation. 
It was twenty-one years ago when thi.s theory of the 
cause and nature of radioactivity was publtslied in the 
Philosopkifal Magazine^ and tlw advances in , atomic < 


physics and chemistry since then have been both 
startling and stimulating. The distinguishing cliar- 
acterislie ol Sir Ivriiest Rutherford’s work has always 
been oxtierne (are in verifying every step by thorough 
experimental lest, and it is on this account that a 
theorv vvhuh at fimt provoked mueh adverse criticism 
has heuime an established snenlifie principle. 

The vvmrk done by Sir Ernest Rutherford at Montreal, 
though so novel and suggestive, rejiresented only the 
first harvest m a field wdiu h has been growing in 
extent and im'reasing in fertility ever since. While 
Langworthy professor 
of physics m the Uni- 
versit) of Manchester 
from 1907 to ipiij, 
and as C'av'cndish 
professor ol jihysies 
in the UmvTrsitv of 
Uambridge during the 
past lour years, he 
and his piijiils have 
(.ullivxited this field 
with astonislimg sue- 
('ess. Attention has 
been given jiarticu- 
larly to the a-jiarticle, 
w'hii'h IS liberated 
spontaneously in 
radioaiiive tiansfor- 
niations and has 
proved ol sjiecial ser- 
viee m , eluciflatmg 
the structure of the 
atom, bombardment 
of the lighter ele- 
ments, partu ularly 
of nitrogen and alu- 
minium, by these 
swiit projectiles, has 
disclosed the jircscnce. 
of livdrogen nuclei 
within the nuclei of 
.some ot these ele- 
ments, and this work 
has played an im- 
portant part in 
modern theories ot 
the struelure ol mailer, with which Sir Ernest Ruther- 
ford de.ils m his presidential address, reproduced in 
this week’s Supplement to Nature. 

Arranokmeni'.s for the Meeting. 

The meeting of the British Association now being 
held in Liverpool is of jiarticular importance, both 
by reason of ih(' large attendance and thisoi^ 
the weighty scientific matters under discussion.^ ^ 
j other respects also it is noteworthy, on account of 
departure from wliat arc traditional habits of the 
Association. 

I ' The presijdent’s address in the Philharmonic Hall 
lywas - inbt ^ a ' reading <4 matter,. The 
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printed address was available as usual, but was given ' 
as a discourse illustrated by lantern slides and models. ’ 
The address was broadcasted, and was reproduced 
in another hall in the city at an overflow meeting: 
being thus communicated to a wider audience than 
has ever previously been the case. No better example 
of the advancement of science in the Association 
could be made. 

The Sectional programmes arc extraordinarily full 
and exhibit an incTeasing tendency towards afternoon 
lectures as well as more numerous meetings on the 
last morning, September 19. At the same time the 
groat increase in both general and sci tional excursions 
and \isits to works is loading tlic programme to an 
extent which must satisfy c\en the most thirst) for 
scientifir knowledge. The T/x'al ('ommittee lias s])arrd 
no trouble to make (hese excursions and visits to 
works a success. Tlicre art* about fifU-fivc of them, 
and a brief aceoiint ot what visitors can see in eaih is 
contained in a dainty excursion guide, a copy of which 
is gi\cn to eai'h mcmlier. Apart from its utility at 
the moment, this little book ft)rln^ a useful coin])anion 
\olunie to the handbook “ Merseyside.” 

1 'he scientific exhibition at the Central Technical 
School, and the soiree at the Uni\ersity, reyiresent 
togctlier a great de\elopment of the small seilional 
and other exhibits whitli Inue lieen a feature ol many 
meetings. They attempt to show all that is latest 
in st ience, in apparatus, experiment, etc., and at the 
same time, tlirougli leidiirettes and cinema exhibitions, 
to yircsent much new matter in a form of more general 
interest than jiapcrs in the Sections addressed to 
specialists only While the latter arouse the interest 
ol the ])hik)sopher, the tormer seek to promott' general 
interest in science and its ayiphcation. The organisa- 
tion of this exlnbition and soiree has represented an 
enormous amount of work. 

ft had onginallv been decided to have no arrange- 
ments lor the evening of Monday, September 17, but 
it was felt that many \isiting iin'inbers would like 
sotni' recreation, so the Local Committee has taken 
sc\eral hundred seats at the VIun house, when the 
Liverpool RejxTtory Theatre ('o will yiresent two 
plays. Apiilieation for tu'kets, which will he free. 


i must be made in the Reception Room, and seats will 
be allocated in order of appKcation. 

I On Sunday morning, September 16, special services 
I will be held in many places of worship, and Canon 
Lames will preach and the Lord Mayor attend in 
stale the servii-e at the Lady Chapel of the Liverpool 
Cathedral. In the atternoon of the same day there will 
he an organ recital in the Great Hall at St. George’s 
JIall. 

An outstanding feature of the meeting is the number 
of foreign and colonial \isitors. Rc])ieseiitative men 
of science from Norway, Sweden, Denmark, Holland, 
Switzerland, France, Italy, Hungary, Cniled States 
and Canada are present, as well as a rcyircscntative 
from India. 

This reunion of seientific workers from so many 
parts of tlu* globe cannot but Ik' to the advantage 
of science as a whole, and indireitly hel[) the inter- 
national nature ol science. There seems something 
jieculiarly suitable that sueli a notable gathering 
should he held in Li\erpool, our most cosmopolitan 
cit y and port 

Probably for the first time in its histor}' the housing 
(]UCstion has directly touched the Association. The 
(piestion of accommodation lias been a ^ery difficult 
one for the Local Committee, as at the present time 
there are practically no vacant rooms even in so large 
a citv Fortunately Southport, which is ciuite near, 
and has an excellent train .service to Liverpool, possesses 
se\'eral e.xt client hotels, and weekly railway tickets at 
reduced fares are available. 

Though most of the Sectional meetings arc being 
held in the University Ruildings, Sections E, F, and 
II meet in the city in the near neighbourhood of the 
Ri'cejition Room. Inir the general convenience of 
memliors, lunch is provideil in tlie Students’ Union 
and in a marquee at the, llniversity, and also in St. 
Georgi-’s Hall alongside and opening out of the Re- 
ce])tion Room. 

Through the kindness of the Tramways Committee 
of the Corporation memliers are allow'cd to travel free 
on tramcars on showing their Association badge. 

The members attending the meeting are thus enjoy- 
i ing a busy and profitable week. Alfrkd IIoi.T. 


The Japanese Earthquake of September i. 


ily Dr. ('iiAR 

S INCE November 4, 1854, the ICnipire of Jajian has 
experienced no earthquake, not even in rSqi .that 
can be ccjmparcd in strength and destructiveness wdth 
that w'hich ociairred about noon on September i. 
Semi-destructive shocks, or shocks ca])able of throw'ing 
dow'n chimneys and stone-]amp’^. ar<‘ not uncommon 
in the district round Tok>o and Yokohama, the most 
notable during reci'nt years being those ol Pehruary 22, 
1880, June 20, 1894, llecember 8, 1921, and April 2^, 
1922. The first of these shocks is ol interest as it led 
to an event in the history of seismology, the foundation 
by Prof. Milne of the Seismological Society of Japan. 
But the continued existence of tlie capital and seapoit 
points to their long-standing immunity from destructive 
earthquakes, though, as they He close to a^, well-known , 
seismic zon’e, it may He .fpr rea^^ 


i.ii.s Davison. 

last great mo\ement occurred in their immediate 
neighbourhood. 

How' great the disaster is w'e do not yet know. As 
usual in an eartlupiake of this magnitude, railw'ay-lines 
are crumpled, telegraphs and telepliones are destroyed, 
and our cliief news comes, for the first time on such an 
iMcasion, In wireless. It is uncertain, too, how' much 
of the destriH lion Was due directly to the earthquake, 
how much to the fires that broke out immediately and 
spread at first unchecked owing to the derangement of 
the w'ater-maiiis, and how' miuh to the sea-waves that 
followed. In Yokohama, the earth(]uake was mainly 
responsible, lor it left little standing fur fires to w'ork 
upon. In Tokyo, not a house is undamaged, and about 
two-thirds of the city— including, it is reported, the 
‘ Imperi^..UniversityJ' th^.; Imperial Museum, and the 
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Ministry of Education-~are destroyed. The most 
serious loss is that of the lofty steel-brick buildings 
re(enlly erected. It was supposed that they would' 
resist a sho{k of the utmost violence, and if their 
destriK tion was, as is probable, due to the earthfjuake 
and not to the fire, it may be necessary to prohibit 
their erection in the lutiire, and this will greallv reslrii t 
the manuf.ictunny ])<iWer ol the ('ountry. Estimates 
of the total loss of life vary widely. Some plaie it as 
high as liall a million, and in Tok\o imiuests have 
already been held on more than ;^2,ooo bodies. There 
can h(- little dcmbt that the Work ol a lew minutes has 
been more ('ostly m life and treasiiri- to Japan than a 
great and long-fontiniied war. 

'I’here a])pear to h.i\e Inen uo lore-shoeks .strong 
enough to gue Wiitning ot the fiist and greatest carth- 
tiuake. Among tlu‘ ( rowd of .ilu r-sho( ks that followed, 
one was strong enough t(t be lell at Os.ika at 2 25 i ’ m 
on September 1. Mr 1 J Shaw at West llromwieh 
reeorded a sei ond e.irtiuiu.ike al 9 a.m. on the .same* 
day (f) P.M. Japanese turn) On September 2, almo.st 
exactly twenty-lonr hours atUr the prin(i|)al shock. 
seismogra])hs m Oreat Ifi ifain i e\ «. alt d the ot eurn'iit e of 
another tvirtluiii.ike, almost as powerlul as llie first, 
with an origin at about tin same dislanee and 111 nearly 
tlu' same direction as the first No mention is made tit 
Ibis eartlK|uake in the j.ipanesi- reports, unless it is 
the shock whi< h on the im ninig ol Se[)ttinl)er 2 is 
said to lia\i' destio\etl Oooo houses in the town ol 
Kawagiuhi but its origin may liavt been sitiialetl 
more to the south and ])ossihly neat the Ilonin 
Islands. 

The number ol .iflt r-sho( ks was uiuisu.illy gnsit 
A< cording to tht' 'I’okNo ( ciitral Obsia'\ator\ , io^p» were 
rt'eonled hetwttm noon on ,'st])temht'i 1 and \.m. on 
.September 0, the minilurs being, nii September i 
iind 2, 28 u on Septemlar 17 ^ on September 4, 1 pS on 
September 5, and Oj; during the first t|uarltr ol 
.September 0, the usual dedine m fietjuem > liemg thus 
maiiilest. In the iwo months following the great 
cartlupiake ol 18;; 4. the number ol after shocks at tualls 
felt was -44^4 Diirini; Ihe li\e dass after the Mino 
Owari t'arthcpuikt* ol i8()i 808 shotks vVett' retoided 

at (rifu. 'Tile miniher ol altei sluieks, howe\ei, seems 
to depend tin tlie magnitude ol the \ ertn ah rather than 
of the hon/onlal. displat'einenl , and thus, the large 
number ttillowing the reteiil earthtjuake may imph 
that the mo\einent w'hit h eaiiscd it jiossessed a notice- 
able vertical < omjionent. 

Other evident e til vertual ilisplai'emeiit al the epi- 
centre is pro\ itled In the arrival ol the sea-waves soon 
after the eartlu|iiake. Lit tie is known abont these wav es. 
They appear tti lia\e swaiipied the reclaimed portions 
ot Yokohama and 'rtikyo and tti liave caused murh 
damage alting the numerous creeks and canals. iManv 
villages along the toast ol the ]>cninsula south of 
Yoktiham.i were washed away. 'I'he naval base at 
Yokosuka (about 10 milts stiiith of Yokohama) was 
destroyed, partly by the earthquake, partly b) the 
sea-wavTs. There is no evident e, htiwever, that the 
waves were til great height like thn.se of the. Sanriku 
earthquake ot 1896. And it is important to notice 
that, of the three tables leading to Tokyo, only one 
was fractured by the earthfiuake, the others continuing 
to work normritlly. ' ’ ' 
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With regard to the position of the epicentre, we have 
some, though not much, evidence. The earthquake 
was evidently stronger at A'okohama than at Tokyo, 
16 miles farther north. The sea-waves may havx been 
caused by submarine landslijis, but they w'erc jirobably 
due tt) a vertical di.splat'enient of the ocean-bed. That 
the movement at the surkux;. at any rate in Tokyo 
liav, was not very considerable seems to lie indii'ated 
bv the preservation of two of the three lines of ('able. 
The apparent low'ness of tlie sea-waves nui)' have been 
due to the smallness of the vertical movements, but 
it may luivi' resulted from a restricted area of sulmiarinc 
(lispku'ement, such us would be provided by an e])i- 
central area crossing land on one or both sides of .Sagarai 
Hay, the inlet leading u]) to Tokyo Iki). Not much 
trust tan be jilaced on the rtqiorted disapjiearaiRe of 
the island ol Oshmia. which seems lo he near the 
e])i(ential district, but it may have taken ]jart in a 
general movement ol siibsidenee and thus he ol 
diminislwd area 

For our knowledge ot tlie earth(|nakes ol the Tokyo 
(iistiiet, we are ehietlv indebted to the labours of I'rol. 
Omori. in two nient mmihers of ,Ve/cv 

(Xo. 2, 1922, ])]) 1-21 , .ind No. 3, 1922, pj). i-,^o) he has 
dcserihed the semi-destrm tive eartluiuakes ol Det emher 
8, 1921, and Xjiril 26, 1(122, and the distrilnition of 
e.irth(|uaki -origins 111 the iieighhoiiihood ol 'kokxo. 
A glame al the m.q) of Ja])an will show that the mlet 
('oiisislmg ((1 S.ig.imi l 5 a\ and 'rokvo l'.a\ niiis in a 
iiortlieilv diudion up t<> 'I'okvo, llu' (ntiaiae to the 
Litter ha) being known as the I iMga < hannel On tlie 
wtst suit.- the milt is huiinded h\ llie .^.ig.niii l/ii 
])eiiiiisnla , and on the east side, hv the .\\\a ka/usa 
peninsula I)inmg thi eiehl \iars 11)14 lo-i. i ()9 
eaitli(|nakes origm.ited in the (oiintrv round 'I’okNo, 
and. with hw e.v ejitioiis, in lour .seisnm /oii(.‘,s. one 
off the east i oast of the Mam Island, the skoiuI 111 the 
neighhoiirjiood ol Mount Tsiikul»a ahonl loll) miles 
north-e.isl ol Tokyo the third m and near the Awa- 
ka/.usa peninsula, .ind tla- lonrth round llakoiie al 
the noithern end ol the Sagamul/ii peninsula. In 
other woids, during these viars, the immidiate luagh- 
bonihood of Tokyo was scisimeiilly (|uut, wliile the 
thiee mountainous regions surrounding the eit'( .it a 
distance of about foitv niiL's, gave rise to “ very 
tre(4ueiit oeeuirenees ol e.irthrjuakes, whi( h, though 
olten sharidv lell 111 the (it), are harmless, as the 
districts 111 (|iieslion do not Ix'long to a great seismic 
/one ” Then lolloWs this rem.arkahle jircdietion. 
“ III the (ourse of time, however, the seismic' dislric ts " 
relerred to above “ will hei'ome gradually (|inet, while 
the Musashi plain and the Tokyo hav may, as a ('oin- 
pensation, reeummeme its seismic activitv, and may 
re.sult in the ])rodu('tion of a strung earthquake, prob- 
ably just after a year of marked minimuni of seismic 
freijuency.” 

Tlie last strong eartli()uake (that of .Ajiril 26, 1922! 
originated, arrording to Prof. Omon, off the west 
coast of the province of .\wa in the I’raga channel: 
and. he roni'ludes, “ the Awa-Kazusa peninsula and 
the Sagtimi eartliquake regions, at present so active 
form obviously one continuous system separated b> 
the Uraga channel of small seisrpic frequency, and it 
; was exactly '.attlib Jitter .local^^ that the . ..strong 
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natural that a district lik^ the Awa-Kazusa peninsiila, 
where small shocks are taking place so frequently, 
docs not give rise to a destructive earthquake ; while, 
a neighl)Ouring region like the Uraga channel, which 
belongs to the same seismic zone, Imt is suhject for 
the time to a low seisma- frequem y, may become the 


source of a strong sjiiock.” So far as the evidence at 
our disposal will allow, us to judge, it seems’to me vc^ 
probable that tlie recent earthquake originated in 
the Uraga channel portion of this seismic zone and at 
a great clepth — jjerhaps from 20 to 30 miles or more — 
below the surface. 


Current Topics and Events. 


Severai, matters of intcrosi are referred to 111 the 
report of tlu; Council of llio British Association 
jirescnted at the Taverpool meeting now in session. 
iVIajor-Cjcncral Sir Jtavid Bnuc has been nnanimoiislv 
noniiiiatc<l by the Council to till the ollice of yircsidcnt 
of the Association for flu' rear 192 {->5 (Toronto j 
Meeting). The grateful flianks of the Association ' 
has been expressed b\' tlie ('oiincil to Sir Robert 
Radheld for Ins generous git1 designed to en.d>le 
necessitous students to obtain stientiJ'ic books d'he 
gift is of 50/. ni each of fhrc'i' years, and that snin, 
for tlu' lirsl year, has been disfributi'd in grants of 
10/ to I'aili 0} five uinversitu's 01 colleges seleefi'd 
In lot. nanii'lv, Cnivi'rsitv Colk'gi' of Jtangor, Noith 
Wak's , rnuersity t'o]le,!’e, C.iidill , Tbiuetsitios of 
L('eds, Bueiqiool. and Manchester Tlu* Council, on 
behalf ol tlu' Association, joined in jnotesting against 
projiosed changes 111 the l'.g\ptian laws relating to 
.inluinities, ;ind receued, through the luireign Oliice 
and tlie High CoinmisMoiu'i , tlu* assnr.mce that the 
Kgvqitiau tlovi'ininent would not niodilv the t'xisiing 
l.iw williout lurtlu'r c.iieful i onsideratioii ot piotests 
r('(ei\ed J he third grant ot 230/ Iroui the ('.iird 
tlift tor rese.iich in radioai tn iIn’ dor the \'e.ir ending 
Alaich 2.J, 192 j) lias lu'c'ii made to Piol I' Soddv 
Jn conforinilv with tlu* iiiles, the Council h.is nomin- 
ated the following nev\ nu'inbers to fill vacanen's 
caused by letirenieiit . I’lol W Dalbv, J>r. J S. 
Idetf, and Mr (' T llevrock, leaMiig two vaeaiieies 
to be hik'd In the (leneral Connuitlee. The Conned 
lias noininatt'il M le Lointi' de St iV'ru'r to be an 
honorary i onesjiouding ineinber of tlu* Association. 
.Vrrangeinents lor tlu* meeting m Toronto, 1921, are 
in jirogn'ss, and the ('ouncil lias .qqjointed a com- 
mittee to assist tlu^ (k'neral Oi’liccrs m Ibis matter, 
iiiclnditig Sir J). itruce, Sir Richard tIregor\, Sir 
William Herdniaii, Prof. A. W. Kirkaldy, JTof 
J, C. McLennan, Sir Ernest Jtutherkml, Sir Ch.irles 
Sherrington, and Prof .A Simthells. Tlie (iener.al 
Committee at Hull desired the Comieil to consider 
the possibility of a meeting being lield m Faiglaiifl 
m 1924, following and supplementary to the 'Joronfo 
Meeting. The (.'ouncil does not, however, sec the 
way clear for carrying out tlie suggestion. 

In an article on the magiu'tic work carried out at 
the Royal Observatory, (Greenwich, wdiich appeared 
ill Nature of September j, yi. 345, reference was 
made to the need for the removal of the record- 
ing instruments from Greenwich. The jiroyiosal to 
electrify railway routes in the vicinity of the observa- 
tory rendered this course necessary, and a site on 
the lower slopes of Holmbury Hill* Surrey, was chosen 
as meeting the requurements fof^'^e.new statiop. 


('onsiderabk* opyx:)sition to the scheme was aroused 
on the ])k'a that the site* w.is on comnuin land and 
that the necessary buddings woidd deface one of the 
best known \iew jiomts m Surrey We now under- 
stand from Mr, L W. Chubb, secref<u vof the Commons 
and lAiotyiatlis TVeservalion Society, that an alterna- 
tive site has been found lU'ar Alnnger Tkittom. 
miles from Holinburv 1 lill. The yiositiou is on yirivato 
l.mil and is yirolected from mterfi'ience by building 
oyierations by Abmger and Wotton toinmons. It is 
only 2'1 miles from a r.iilwav. but the Astronomer 
Royal and llu; teelmu.d adMseis of Hie Admiralty 
have acceyited flu* site as meet mg tlu* needs of a 
yKTinanoiit magnefic obser\.itor\ where tlu* records 
coiiniieiiced in i.Syo at (ireenwieli may be continued. 

Ace OR] UNO to the Calcutta correspondent of the 
Times, a severe eartlu[uake shock, lasting several 
minutes, was felt in ( alculta at 4 o'clock on the 
morning of Septemln'r 10. Tlie direction of the 
sliock w^as from north - east to south-w'est and it 
extended over a wade area, slight damage to buildings 
being reyiorted at Dacca, .md from various stations 
in Assam. It is stated flial the shock was the most 
seven* since tlu* gieat earllu|uak(* of 18(17. 

\Vi regret to anuomu e the deatii on August 23, 
at the age of foitv-mii<*, of Dr E. k" liasliford, the 
first director of tlu* Inqx'ri.d Cancer Research IMnd. 

Pkor. Jknivbi av Brai ni r, yirofessor of chemistry 
111 tlie Boh('imaii Dniversity, I’rague. has been 
elected an honorary Joreign im'inbei of the Ercnch 
('lienncal Soeu'ly. 

The 7 nnes corresjHiiident at Cairo leports that the 
Miinsfry of Ihil»lic Works has decided to construct 
a syiecuil wing to the Cairo Museum, to cost 28,000/., 
for the ymryiose of liousmg the objects taken from the 
tomb ol Tutankliaineii. 

Summer Tune wall cease 111 (beat P^ntain, and 
normal tune will be restored, at y a.m. (Summer Time) 
m the morning of Sunday. Seydc'mber j 6, when the 
clock wall be put back to 2 \ m. 

Dr. VUE GautiI'-r, director of the Observatory 
and professor of astronomy and meteorology in the 
Uiuvi*rsity of (ieneva, has been elected an honoraiy’’ 
member of the Washington Academy of Sciences, in 
recognition of his jirommence in geodesy and his inti- 
mate connexion wath scientific work in Washington. 

Dr. C. M. Wenyon has been appointed director-in- 
chief of the Wellcome Bureau of Scientific Research 
in succession to Dr. Andrew' Balfour, who has held 
that post for the past ten years. Dr. Weiiyon was 
previously director of research in the Tropics at the 
.ijnstitution, 
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AftoKDiM, \(> ilu! jouriuil oX the Washington 
A<.d'l(Jii\ ot Stu'iict's, Dr C A Drovvne has been 
upj)( iiiitcil ( hu'i of the f iiitcd Stab'S Huroau of 
(.licimaiv, 111 Mi( ( csMoii tf) Dr (’ L Msberf’. wiio 
U'Mf-'in’d m |ul\ I')-: I Dr Duumk* h.i'-, loi tlit* p.isl 
seals l)('t 11 Ik'.mI ol tii<* New ^<)lk 
'Irade 1 .iboialorv, and picsiuiisly was i liu-l ol lli( 
siigai' l.ilxiralni \ ,it Ihe I’.iiie.ui id (hiiiiistrs 

Tin. WesUrii ( lallcrii's ol the hi leni e .Miiseiuii, 
South J\rnsiii'i;toii, will he i los<>d to llie piihlu on and 
alter Mond.is , Si [iliMiiher 17, lot tlie ]»iiipose ol 
translernne tlu lolleitions illiis(r.ilMii( astroiionu. 
gi'odosv, nieli orolo;;v. Keoloe,\ , i lieiili -.t I V, ph\siis, 
niiimip and iiK lallni to the m-w hnildni^s ol the 
ScK'iu e Aliisiaiii! now in < oiirse of eieition '1 hese 
collections will hi pl.nid on ivlnhilmn as soon .is 
gallei ii's .ire .(\ ail.ihle for I heir je< l•ptloll 

’I'llh Eestanh S 1 .iln)ii, loin; \shlon, Dristol, will 
!)(' open I0 Msitor^ on W ediiesd.i\ , Sipteinhi'i iO, 
when the e\peinneiihd work m pro;.;res- will l>e < \- 
planied h\ nuinheisol t he stall, .iiid in .iddilion some 
of the most reiuit Ivpi’s of ‘-pj.iMm.; imii limes and 
ciiltiv.dois will h( '■iiown m workm^ onln h\ le 
])rescntatu es of hailmi; In ms Demonstr.itions of 
tree-stnmp hl.iaiiu; wilt lake pl.iii .if u 17 cm and 
2 30 I’.M 1 hi' Mmislei of \j;rn nil nn . Sir Eohtit 
Arthur Saialiis, l’.,iil , lias mlmi.ited ills intention 
oi visrtni” Ihest.ilion on this 01 e.ision 

\ W'llihlli \'< ,.'S mess,ii;e lioiii I'.rilin 

ilated \nj;iisl 21, w hn h appeals m t h< I'lih/i'/i 1 
(ylhlt/iif ol Seplemher 1. slates (h.il .it ,1 meetmp' 
of tlie leadmi; (.erm.in ]mhhshers on Amj;iist 21 it 
was resolved to sns]>end eiitueU ihe [mhlicalion ol 
si'ielitilie woiks 1 hosi issmd dnnnj,' the jrasl lew 
months ha\e })io\ed to he a dnirt on the market, 
as the ]i('o)de who loiistitiite the riadiii” jmhlu lor 
tlns kind ol hooks no lotmer Imm anv mone\ to 
purchasi' them h.xen the jnihln and nm\ersit\ 
hbraiies can no longer .illoid to do so 

dm. held expiiimeiits on ihi‘ maimnn.i; ol root 
crops ( ondm ted at Kuthamsted h \perimenlal Station, 
llarjH'uden, jiroxide, .it tins time ol tlu' \e.u, a 
striking seiii's ol demonstr.ition ])luts to which the 
'attention of .ill interested m .igt icnltiire is inxitid 
Tlie potato ])lots show the elieets ol various jiot.ish 
manures and id the addition of incre.isiiig ijiiantilies 
of sul})ha1e of .imnioriia to a complete feitiliser, 
com])ar,iti\ e It nils are .iKo m progress using new 
fertilisers On the m.ingold jdots, the v.dne ol town 
refuse can he tom])aied with that ol dung, while, on 
the swede plots, the etleO of siiljiliate of ammonia 
supplementing ]»lios])hates, ]H)tasli, and dung ap[)hed 
at sowing time i .111 he si'en With white turnips, 
comparisons an being m.ide of tin- relative values of 
diflerciu gieen maimrmg irojis which liavc been 
ploughed 111. lire seint.irv ol the Stalion will be 
glad to make anMiigemeiits for parties ol farmers or 
others desirous of mspeitmg thi' plots, 01 arrange 
ments can be made on .imv.d at llarpendeu. 

Appucations arc invited for the post of assistant 
in the pathological laboratory at Harpenden. of the 


Ministty of Agriculture and Fisheries. Applicants 
must possess an honours degree in science, or similar 
qualification, and be proficient in zoology and botanv. 
Among tlu* duties of the person appointed will lie the 
iiivcslig.ilioii and inspection of living plants m con- 
nexion with trade bonus oi apphi.ilion are ohtam- 
! ahle liom the heerelarv of the Ministry of Agriculture 
I .ind Fisheries. 10 Whitehall Place, S W 1 They must 
1 be U‘Uiriu‘d, with lopii's ol ri'teril testimonials, by 
I Delober I 

j 'I 111 moiUhh mcteorologie.d chart ol the North 
I Mkiiitic lor September issued h\ the Meti'orological 
j ( )lln t . \ir Mmislrv , gi\ es del .Ills of m.niiie meteoro- 
j logy of gener.d interest to all navig.itois tr.i\*ersing 
I the Atkintii 'the mlorm.iliou deals with winds and 
I ote.in (urreiil-., uoinud isobars lor tlie mouth, and 
I limits ol lie, logilliei with tlu* iliaited ])Ositious of 
I deieliits, tlu* uorlheiii .iiid southern limits o| dV.ides, 

! aiul the mean ji.itlis ol < vclomc distiuhances 'blien* 

, IS ninih on tlies<* meteorologu ,d ch.irts wliuh will 
j enable .1 comm.inder 01 ottuer to obtain not only 
j the iioimal we.tth(*r londiLions f(>r his ji.iss.iee, hut 
I .ilso lo lori'see, h\ comp.iiison with Ins ownohserva- 
i Lions, the iinn-.n,il or e\iepturii.d wi.dlier, .uid himg 
j forew. lined hi* ean olteii t.dvc <id\.mt,igi ol the 
' weatJu r i h.ing,< s he ixjieiieiues \liu h tiiin. h;is 
I hieii spent m oht. lining the v.dn.ihk d.it.i i xhihifed 
j .ind .iiiy otdin.iTv u.ivig.dor (.in (..ial\ m.istu Ihe 
j inlorm.itloii loiit. lined ( )n the h.n k of the ih.iit 

j < .i]>t L A Drooki Smith, Mu' m.ii me suj)( I inlendeut 
j o| tlu* M(*t< 01 ologie.il < )lh( < , gives .1 deau-’ .ioi ol .1 
I West Indi.in hnrnL.uK' whiih is tr.ui'l iiom the 
' J'lOpKs on Sep 1 eml>er 13 of List \e.ii to the south 
west I o.isf of th( Ihitish isli s on Sejilembt r 2(1 .iiul 2/, 
])assiug sonth-e.ist of New fomidl.ind on Si'ptemhi'i 23 
Ihe storm w.is ,dso dealt with in the II S Monthly 
IWalinr luon^o lor September 1022 The disi ussion 
and storm fr.ick .ire gi\ I'li cliU'lp' to shovv how wirt'less 
telegr.iphv m.iv he nselully .ipplied lor ,isi ert. lining 
the movement of sneh .1 storm w h(*n the shiji is 
at se.i 

\ r*\i‘i i< entitled “ J.e si iciizi* hsiilie <* mateinatiche 
nelle open* di D.mfe,'’ by IT.iiicesto X'ercclli, was 
]mblished in the bchruary mimher of the RiviMa 
Mtni/linia Ihe .iiithor endeavours to show the 
iharacler ol Dantes iileas on arithmetic, geometry, 
inech.miis, cosmologv , m(*leorology, and optical 
pheiioincn.i hv me.uis of mimeroiis quotations from 
the Divmc* ( omedv and the "(.onvivio” Some of 
(hose do not seem very conclusive as regal ds Dante's 
iqnnions .ibont the plieiioniena of Nature, and are 
smh as mav be picked out from the writings of many 
]ioets , but the majority furnish good illustrations of 
tlu* ideas jnevalent at the licgimiing of the fourteenth 
ci‘nlur\, of winch Daiile is an excellent exponent. 
Thus we find under the heading of mechanics nothing 
but Ihe notions of Aristotle as to why a body set in 
mol ion through the air may continue to move after 
' the moving force has ceased to act on it. The author 
thinks there are some slight indications of ^.inde- 
pendent thought in tlxe direction of the t^e laws of 
^rirptior^: l^ut TIw., passages <iip:)t«d do not seem very 
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convincing. Dante’.s cosmological ideas arc so closely 
interwoven with his great poem that it is easy enougli 
to find passages which illustrah' it (sec NxtokT’', 
vol 107, p. 1 28). The autlvor devotes more space 
to meteorological phenoim'ua, whnh aie frcfjueiitlv 
alluded to in the descriptions ot the ditteieiit liKaldics 
of the mountain ol Jhirgalorx , hut none ol tlu cpiol.i- 
tioiis given are nt anv s])ecuu inteiest 

Ml SSRS J lAIRO .\M> d A 1 L()( K li.ivejiisl issued tln M 
“Standard Catalogue' ot Sucniilic App.n.itiis, i<)2t. 
Vol 1. ('heinistry " 1 Ik' jirevions (‘ditioii ot this 

catalogue was jndihshed in mi p and the onthnak ol 
tlie W.ir a few numtlis aittr puhlaatiDn leiideied it 
practically useless 1 he present editinn is n>n»ei\e(.l 
on a largi'r scale than the earlier one, the vnhnne 
befoie 11s— ClieinisU^ —alone lontannng oj)4 jiages 
as against 1284 pages ol tlu tiill mi 1^ »at.do'2ne 
Judging from t tns ( titalomie, m.iinikn 1 nreis ol t Iiemi- 
cal ajriiaiaUis ha\c fiilK leioveud the p.n.ihsis 
laused b\ tlie sudden stoppagi. ol Cei man goods in 
ml] ( ertani items aie missing, siu li .is t.eiin.ni 
balances, but e\ er\ t\ pe ol balaiue is to be lound 111 
tiu' list I’nittuallv c\ei\iliiug obl.inial>le m mi | 
<.in !)(' pnrih.ised now, tlu oiilv dilleieiut' being that 


instead of the major proportion coming from Germany, 
most of the apparatus is manufactured in England. 
Puces are natiindly higher than in 1014, in round 
figuies, judging fiom the seleetion of a number of 
tvpic.il pu'i'es ol ap]\iiali!s, ahoiil double; this may 
be leg.uded as .1 norni.d Milo, and excludes the idea 
ol pioiiteeimg 111 thii industry. IhhgonV vSearch 
uvealed one ill in nulia lubbcr tubing--at lo.ss than 
jire-W .11 jiiues ( dass .ipparal ns, now almost entirely 
of Ihitish m.mnla> tun', sliows some jiriee anomalies, 
ilealvi is .in .d*ont 2 3 times preAVar, .iiul heavy cast 
gl.iss .ibout llimi limes, piobablv due to dltticuliies in 
nianid.u tine , oil iheuliiei hand, blow 11 glass ajijiar- 
atiis IS gi'iiei.dlv li ss til, in iloulile ])U' Warjince. h'or 
ex.itniile, .111 eight bulb doling e\aiioi,\Lul column IS 
onl\ adv.imi'd lioin 27s to 43^ I'lie i .vtalogue has a 
good index, and iellt<ls iiedd oil the eilterjinsc of 
the piiblislii 1 s 

■|iii Kites! spei i.d 1 at.ilogue ol Mi K' Inlward.s, 83 
High Stnet, Muvlchoiie, \V 1, is No 130, entitled 

\ineiuan.i “ It gives partu iilais of nearly 500 
si'coiubh.ind lnii>ks nl.ilmg to Ceiitial .itid South 
Aniein.i g('o”,i.ipli\ and iMvel, books ot views, 
hisioiv, nalmal bmoiv. anlupiilies, I'U . 


Our Astronomical Column, 


Till loiM Sol \k I'Mii'st ol Si m I vira e 10- 
As we go lo pri'ss tSeiitiinbei lit lu'ws icaclies us 
from llu b'ov.d ( >bser\ ,iloi \ , (.nenwuli. ihal tlu 
solar I oioii.i w,is .( ( u Unough 'liglil i loud diiniig 
the total solai I'l lipse oi Moiulav. ^e|>Uml>ei m and 
that good pliolo<‘i .i]ilo wtre obi. lined b\ Mi WoUb 
iiigUm at I ompoi , l abloiina 

Sl’l I 1 kOSCi 'I’U 1 ’a k \ l I \ v I , Ol' S I A ks 01 1 V i>i 1 i. 
- -'1 he 1^11111 loi I mu < out. ini'. .1 p.ipiT 

b\ S \d,ims and \ H |o\ mi tins subp 1 1 

Then n ^ean h wasiiinle iiidejH ndent of tli.it bv l> b 
I'.dwaids (Mon Not K V s , Nio 1022] and is based 
snnjily on gener.il sjULtiMl Ivjk*, not on dilh leiu es ol 
iiUt'iisiiy ol paiti'Uilai hues it h.is long been known 
Hull Iheie IS less dispersion of alisolnle niagiutudi- toi 
lvp(' H Ilian foi latei t>pes, .md llu authors .idopt 
detimte values ioi eacli speclr.d siib-division 1 hi' 
following is.mabbieM.ited list ol their adojited valuis 
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— 

— — — 1 


\a,ii>’, a \i, iiiiiii M ll■llll\l<l, 1 

S[)( ( U il J 3’[H 

■ 1 ; 




ilM 

Ili.i:;. 

lb 

- i 1 

f ' 

IT, 

- 1 5 

- 2 0 

lb 

-u b 

• - 

lb 

- 0 

O'l) 

lb 

-i 0 1 

0 i> 

Ao 

+ 0'i) 

' 0*2 

A 2 

H 1-7 

s O-O 


. — 




Adams and joy jirejiared this list wnth tlie aid of 
34 trigonometrical jiarallaxes aiul others deriveil 
from moving clusters, group motion, and various 
statistical methods. 

A list then follows of the parallaxes of 300 stars, 
based on these values. Their spectral types are 


1 dtdiu cvl fiom Ml WiUon xju i tiogiaiiis Thellarvard 
I types .lie givtn loi lomp.iiison, and si liloiii differ by 
I inoie th.ui one sti |) 

'I he l.ilei suli-div isioii', ol t\)H' () luivi; also been 
I milutled, using I! II I’laskell.s notation ol ( )g, 

■ 'b. ‘ b. 'b lo! till slais with dark lilies tliat preceih' 
H„ in the- seipu'iii.e 1 In lesiills lijve been tested by 
jiloLting rediiied juopei motion .ig.iiiwt absohiLc 
! magnitude llu Imu tioii .u tiiallv jilotb'd is 0 ‘ 2 m + 
log 11 , }ii bi'iiig ,iji)>,iient iii.ignilude and /u proper 
i iimiioii I'lie ie-,nltmg gr.ijih is nearly a .str.nght line, 
vvliii h is i l.nnu'd .is supjiort loi then adojiteil v'ulues. 
i II IS admitted lh.it then au exi eptioiial stars which 
I till'll foiniul.i' will not 111 on one h.iiid, snper- 
' gi.mts, sin b .IS Kigil . 011 llu'ollu'i, abnormally faint 
li stais sill h .Is I’.oss 1317 , lor wliu h Vofite lound the 
' trigonomelru.il pai.dlax oo/|b whiU tlu' spectro- 
j scopK one IS 0003 " I he .luthors liope that Mr. 

! Ivdw'ards’s method in.iv serve to tind the disjiersion 
' in par.dlax' I01 i.n h sub 1\pe 

I lieu l.ngesi speitrosiopu jv.n.dk'iv is O'Ofu/' 

] (lloss 2O0.S). rind llieii smallest 0002'' (twelve stars 
of .d)nii1 tlu ()1h magnitude) 

I Srxsi'oi \i iivnv 'riu re .ne signs of the begiu- 
! mug ot th<' new i\*li o| aitiviU \ doiibh' spot of 
I aiipri'ci.ible si/e, lollowed bv .1 train ol small ones, 

, enleted the dist sliotllv iielore tlie end of August, 
j rind was sei-ii nerii the west limb, tl.mk('d by a large 
I la( nla, on Sejifernher <) It w,ts S L.Uitndc 29°, and 
! js the lirst Ineh l.ititude spot of considerable size in 
' the new I VI k', thongli some very sni.ill sjioradic ones 
h.ivc been seen during tlu' last year 01 more. 

On beptembi'r 0 there was a second grouji of similar 
type, blit not ipute so large', on the other side of the 
eipi.itor. whuli entered the disc about Sejiternbcr 5. 
i 'Jhe Mt. Wilson report had already noted that the 
j activity in J me was greater than for some months 
past, there being five days when tw'o groups were on 
I the disc, and one clay wdieii three groups were visible. 
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Research Items. 


RoDKICK, I HI', 1 \ST Oi (TIC VTSir.OTTI KiNGS 

l)r A K. KrapjK:, niulcr (he titk* (j 1 “ TJie 
of Koiliuk, Ihc last of tlic N’l'^i^oLh Knifes, and llie 
l',rnniiH.incli Jias })nbli^liM] an rlaboratr 

niouoaiai)li in wliuh lit illu>1ial(s tin- modi- lu uJiitli 
a li'ficnd lias ln’tonu' finlK'ddcd in a liil>,d sa<(a I In 
arrnt'. at Llir sourtc of tin \asf Iota nd.ir\ t iirrcnt 
will'll ( fintnliulcd to swell lilt' S|)ainsh, J-rt-iit li, 
M andiinn laii, ,iiid (aaiu.m epK It is ifiojdt'd by 
I-ly/antiiu' liistoi laiis, b\' the Aiabnui ttiinjiik-i in 
sonllii‘111 S]»aiii, bv .1 < ii'i in.'ui monKish < liionn Ici , by 
a 1 it'ih h ]oii”k'iir, .uid bt an b i landa saitanian 
When the t jat lonn Incals cl.iwn, tin- Mi.iltaial is 
uoikfd 11]! anew ni tie ballads ol soiitliein and 
iiorflit'in Jiiiiope, au<l will!' ij' 'spam iIr piojilesiii!.; 
of the fatal passion of I 'on K’odinsi, in lar-ott Ooi- 
maik thcy know ot Kina hin ( .lij>]niin aiul lnslo\<“ 
for the inai -ili.i ll’s \\ I le 1 his si holai 1\ nioiiof^raph is 
u valuable eonlnbutioii to tin ^liah ol saya httiatiirt 

rKiiiisrourt Ami K'U \\ IJisk.n Uie 

llfijliros of men and aiiiinals and yeometiii designs on 
prehistorit Indian podiix bom the Mimbies \ alk-v, 
IStwv Meviet), aie di stiibf'd b) 1 )r [ \V bewkes in 
a nif)no};ra])h leLenlb issued 1)\ tJie Smithsonian 
Institution 1 he\ ate uniipie aniom; the poUt rv 
from prehislotu Noith Xnnina, nn hi'liii!,; hunian 
tif^ures iiiintint;, ftamblnu';, ,uid tn^ai^td m \aiious 
oilier tiei n]Mt ions, aniiiiab of all kinds ami Hit' i 
geometnt desuj;ns show in.inv beautiful and sliikiiu; 
roiiibinations of (ai\ed. rtitan^ular, and /i” /an 
cleiruaits, at limes loinuiiti mosi miiieate pailenis 
It IS ilillii'ult to iniayim- how these am lent inhabit. nils 
of the .south-west \\eie .ible to .u Imwe the at < ni.n y 
and perfei lion ol 1 hes(' m\ol\(d d('si'_;ns without the 
aid ol nieihannal de\ u ( s I in juedoniin.mt t ot 
animal desu;ns uidu.dos th.it these I.ir”il\ loimed 
the food of the .UR lent Mimbienos ,,1 the 

bowls were of the nioilnai\ I \ pe, bulled with the 
dead inukr Ihc’ lloois ol the houses, and ne.iily all 
the bowks are “ kilk d ” oi piiiu lined, m onhw to 
serve the luvds ol tlie dead in the othei woild 

'liiK laio -Hisvoi:\' Ol nil Housi (kwinis- 
B. Scliwart/ uaoids iJ’/iili f'linii fmnii Si i , \ ol j 
No. i) obsei\ations on the hie liistun ol Bi rm/s o/m, 
a nematode of lommon oKiirniut in the lolon, 
ea'eiiiu, and leidnni ol hoise-. I he dixelops 

rapidh. eximsure to .nr bt intt howexi-r n-pnisite. and 
m four (l.d-s i Old. oils .i l.u\.i When sm h et^es are 
swallow (st b\ L*.nme.' -pii^s, emeyttem e ot I hi' t.ii\ a oi eut . 
ill the simill mtestine, the opitrulum present at one 
end of the e‘;t{; bemtt hiti'd ordibwhed \oe\ideiRe 
of inxasioii b\ lan.e ol Hie luer, Inni;'- oi olht i oryaii 
eoiikl be tonnd the Ide liistou ol iijiti .ippe.irs 
to be simple .ind direi.t I he author tonelmks lh.it 
the eggs must bi- ('hmniated trom the host beloie 
de\elopinent e.ui l.dve ]*kRe. .iiid th.il liorses beeoine 
infected as the result of swallowing water or food 
which has bcionu' (ont.iimnaled with the eggs 'Die 
]aiya‘hatih m the nilestiiR', settle down m t he e.eciim 
and colon, <md bv sunessive moults .ilt.im si'xnal 
clittercnlMlioii 

Brostai I \ 1 ROM lAiii u Isi w'Ds. — The htlB' 
ponp ot atolls, ot wim h hanning Isl.nid is llie ehiet. 
lies about a thousand miles south ol the Hawaiian 
Islands and pist north ol the mpiator A knowledge 
of its marine lamia is Iherelori' important m .itteinpl 
ing to dehiiut tlie Indo-P.Rihe region of marine 
700geography stretehm- east ot Sue/ with a very 
nintorm faunal I.Rie** w nu ii only dies out as it meets 
with the very dittercut faunas of Western America, 
of Northern Japan, and of South Australia. As. a 


contribution to this knowledge Mr. C. 11. Ldmondson 
otters a list of “ Crustacea Irom Palmyra and F'anning 
Islands ” (Bernice i’ Bishop IMii.seum, Bulletin 5 , 
Honolulu, M1/3). As the author was without access 
to mucii important htiwature on his subject, it is 
satisfaiton to know tliat the identification of the 
mori' critical spci les is \ou('hed for by Dr. iMars' J, 
j K’allibun (wbo describes two luwv species m an 
apjiendix) .imlDr W'.ddo L Schmidt of Wdishmgton. 

1 ( )ne inferesting spi i les which reaches its northern 
limit on these islands is the troo-i limbing coco-niit 
(lal) It has been stated to oci'iir .it the Sandwich 
Islands, blit ,u < 01 ding to t he <tiithoi is not toimd there. 
.\ sinistei expl.in.itmn oi its tibsi'ine is suggi'sted by 
the leinaik “ < )n banning tlu- spi'Cies is bi'Loming 
depleted. <is il is highl\ prized as .in arlK lo of food 
b\ the ( iiUx rti'sr* l.iliourors ” 

( IKt IM.M ION ol- WAl LK IN Sl'OM.l S 111 ail iiitor 

( sting ]).ipeT on “ '1 he Relation ol the borm ol a 
Sponge to its ( niieiits.” ymlihslusl m the Onailtrly 
fottntdl -)/ \l ino.iKpi! id Sihiui (\'ol 07, Bart 11 ), 

I >1 (1 l‘ Biilder disc iisses the mcili.uius ol the 
sjionge I in ulalion He inifiluisises the tact that m 
most .sponges yu'essun'-t h.iinbers are ('st.dilislR'il 
v\ hereby tlu' \elocitv of the osiular Ilow' is (oiiliolled. 
In dealing willi the .u lion ol llu' ll.igi-ll.i ol the 
collared cells, by w hu h Ihc' wati-r isynoyielkd through 
tlu' c.iiial s\*stem, he st,it''s th.it the\ appe.ir .is il 
labouring m tlm k gum, and suggests that “ lo under 
st.iiid inuroscoync y)h\siisi 1 is .i set \ K c cd )!e shoi I i ut 
lot hmk of till' water as tre.icle ” Wc doubt w hethcr 
tins id( a will apyieal l<* those who .ire l.miihar witli 
the ('vtr.iordmary i.iyuditx of niovi'iiient ol i ili.i .md 
llagella in gi m r.d, 01 , to t.d^t' piiile a dilicrcnl < N.imyile, 
tlu .u ti \ e d.iucmg of the exlicnu !\ niiiiulc' yiai t u les 
m the c.uiiohs ot tlu- liismid tlostiimin \ dis- 
cussion ot tlnsyiioblim b\ exyic-its in ph\-ual si R-nee 
would be ot gic'.it \alue to biologists 

Dl VI 1 Ol’MI M Ol- 1 111 ('OKI’I'S I ,e 1 1 CM IN ( ow s 

Tlu Swiss Soriet\ ol N.itnr.d Si leiu t's has 1 1 1 1 nt I y ymb- 
hshi'il as yiart ol its titt\ -sixth cohniR' .1 m.igmtieentlv 
illusliaicvl memoir b\ I >1 M.ix K'iiy>f<i, entitled 
" Der iioimak' I’nrnns m der Aiis- nnd Riu kbildiing 
geitei Koiju'r ” Di Kiiyilei w.is foimeilx a puywl 
ol I’rof Ic. /si liokke, who was the liisl to adoy>t tlu* 
yu.icliie. Mow emyiloyid by tlu' \ I’tnrmariaiis ol many 
dilien-nt countries, o! s<]uee/iiig out the' yiersistent 
ioipns lidrmn or " ci'liow body ’* of the o\.irv as a 
means ol indiu.ing cestius and theieby oM'nomiiig a 
fii'ipu'nl eansc' ol stoiihtv m cows and h('ift*rs Dr, 
Ivuydt'r’s memoir deals with llu' gross ehaiigi's m 
I the analomv ol ihc' o\arv and more particularly the 
t(>}pns hitrmu oi cows .li diileient stages, and llu' 
coloured fignu's. wlmh occupy no less than twenty- 
eight yilates, altord a very wdnnble guide to the 
\ariation in tlm appearaiu es of thc' org.in trom the 
time of o\ Illation ouwaids in both piegnant and 
non-y>regnant animals. The memoir is fnrtluT illus- 
tiated by some excc'llent grayihs, one of whicdi re- 
presents tlie degree's of development and regres.sicm 
and the amount of ovcrlapymig of the corpora lutca 
dafmg iiom successive ovulation yieuods. ,,,»The 
{ 01 pus luicam oi pregnancy is stated to reach its 
maximum dc'velopmcMil at aliout the second month. 
There are also ilhistni lions c)f (.ystic ovaries, which 
are anothc'r cause ol sterility VVe notice an error 
in the table on page 32, wlu'rc it is meorrectly stated 
that according to Dr. Marshall sows do not ovulate 
spontaneously during oestrus. The memoir is pro- 
vided with an excellent bibliography. It is issued 
, ftom.th.^,6cieiitific.4^it>oratpn^' ol the. slaughtordiouse 
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at Zurich, and is one of a series on the morphology 
of the female reproductive organs in mammals. We 
understand that the histological changes in the corpus 
luteum are to be dealt with later. 

Origin and Kvoi ution of the Elfphani'S. — In 
La Kntiire for August. Deperot and Mavet give a 
suinniar\- of their views upon the evolution of the 
maniinoths and tdophants ftoni the iMuuene times 
to the prt'sent day. 'The basis of this summary has 
already appeared this year m an import. ml loint 
paper by j\l.M Deperct. Ahn'ct, and Kojuan published 
in the ann.ils of the Vnuersity of Lyons 'J'lns paper, 
which dt'als with lilrplias planifrons and the Pliocene 
elephants of Knrope and North .Xfrica geneiallv, is 
fully illustrated in the e\i-elleid iminner usual to the 
publications of the rmvcrsity. 'I'he .lulhors make 
a step forward in the duisiun of the genus hdejihas, 
ivhicli they now separate into (ught jihUetie hues 
which themselves fall into h\e groups, i c. those 
tyjnhed by /:. mt uchoDah'^, L avliquu^, and L 
pritnifj;fnn/', (tlie inainmoth), all of whn h lines bee.iine 
extim t b) the end ot the ipiaternary period ; and by 
the liMiig lorms h mdicus, a line wdiich is descended 
from 1'. ]nimadu n\, and hnally, L. apuanus, a line of 
unknown aiicesti\ I'he authors agree in large 
nu'asure with Osborn’s \ lew th.ii the grouj) is poly 
pli\lotic, but, while cutting out the genus Slegodtm 
Irom any Oosc‘ connexion with tlu- \fruan ehi»hant, go 
further than (.isborn in the subdivision of the otheis 

IcmhvI’m fo/ok Pi wis i\ .'XiTsiKMiA - Kecent 
exjiloiatum ni the moinitaias along the \\ alh.dla line, 
in C>i}j])sland, Xhitoiia, shows tliat the eaihest tlora 
of a delinite stiiutinal largely repiesenlmg the 

Piocorniophyta, is will devt'loped in kk ksthat appear 
to lange lioin r]ipei Sihinan to Lj^pei Devoiuaii 
'I'Ik' Sihnian gr.iptolitf , Monogiaptus, occurs in some 
of thesi beds, v\ hile in others t lit' assoi i.ition ol the 
molluscs Lam'iika and SUhol.i with the plants .sismis 
to suggest that the bulk of the senes is lievonian 
'J huisophvtoii and llahseiites (J’silophvton) are 
t\]m<il loinponents ot tins tloi.i Itoth tiie lloia and 
fauna ol these inteiestnig bids aie now bmiig worked 
out by .1 graduate oi tlu tanvi'isitv ol Melbomne iii 
(onjnnciion with .Mi h ( hajunan, tlie pakeontologist 
ol the Nation, il Museum A del.nled comparison with 
the Kliyine tlora should throw iniudi light on the 
eaily lustoiy ot the yegetable kingdom 

Diimi's in ('oiock JhiorooK whs -It is well 
known that m the photographic n^ptodiu tion of 
colours there are icrtaiu deiei ts which can oiiIn be 
eliminated by tine elihiiig, that is. leeUhmg lertam 
/to/s ot the thlee jilates, as shown to be necessary 
to till' skilled workman 'These outstanding delects 
ofthethri'i' colom proi ess ha\ e liei'ii lully invest igated 
by Mr \ |. Pull, .md Ins lesults are described in the 
current nninber of the Journal of ihe Koval I'hoto- 
gnipihic Society His method was to measure iJie 
spectra ol ei'rtain lolours and comp.ire Iheir ciiives 
with tliuse of the sanu‘ coloiiis .is leprodueed The 
errors ate due to I he inks used, and aie summ.irised 
as follows: — Pines and greens beioine darkei and 
greyer Plue-grceiis lose tlu ,r giemish hue Pinks 
accpiire .1 yellow hue. M.iuyc's become blown Keds 
lose an\ bluish tint that thi'v may possess Yellows 
are lightened w'lthont change of hue, but oranges and 
browns are W'cll n'^irodiu ed. Iheie is a li'iidencv 
for the middle tones ot a black to white scale to 
become reddish. The hglitening of yellows is <lne 
to the yellow' ink hi'iiig very light. The inks are 
transparent enough to allow of the approximate 
calculation of the visual effect of their superposition. 
There seems to be little immediate hope of getting 
Drintimr inks of the theoretically correiOt .character. 


Positive Kays and the Polar xVurora. — In the 
Physikalische Zeitschrift ot July i, Hen' H. Bonjgards 
rcvievi^ some of the available (‘videnCe as to the 
nature of the aurora, and is inclined to favour the 
view that il is eausccl by Ihghly-charged, positive 
argon ])arlicU's, sent out with very high velocity from 
the sun The w'oll-known green line, which appears 
to be identical wntli th.iL discoycred by VVicchcrt in 
the night skv nt middle l.ititudes, has a wave length 
which agrees, wilhin tlie limits ol ohscTVMtion.al error, 
with a hnght line in the hhie speitriim of argon, and 
can scarcely be flic s.nne as .1 kimf line mthe nuiltiple- 
hned livdrogen spectrum d'lu're are also two bright 
lines 111 the spectrum of the red portions of the aurora, 
the wave lengths of wliii h were determined with fair 
accuracy bv Vogel m i<S7i . theV agree with those 
ol two lines m the red spi'ttrum of argon ; and, while 
fuitlicr mvesligatiou is desir.ible, the evidence that 
argon is concerned in tiie pol.ir aurora seems worthy 
of i onsuler.ition Pong.irds doc's not consider it 
impossihli' that argon I'xists m Ihe air at the height 
ol the aurora . .md suggests tliat it may possibly be 
e.irned up by \ok.inii eniplions Hi', Jiowever, leans 
strongly to iJic view tluit argon ]urUeles (possibly 
miciei without external cieitious) .ire I'jected hy the 
sun with very high velocities, which en.iblc them to 
penetr.ite dcs']) into the e.ntITs atmosphere. Since 
they h.ive none of the electrons coiuerncd in radia- 
tion, thev camiol emit light until, h\ repeated collision 
with air molecules, thev have lost siiliicicnl velocity 
to enable them to pick ii}) the necessary electrons; 
this dot's not occur niitil ihe velocity^ is so low that 
the Jioppk'r efiect, winch appe.irs to be small in 
mon.itoime g.ises, cannot he noticed. 

ti 1 1 oi.osi .\t 1 1 A 1 1 — 'Hie ( lii uui III Trade JourTial 
for Xugiisi 10 contains an article on cellulose acetate, 
a malt'ri.il which was fust jirc'jiarc'd by Schiit^cn- 
bcTgtr 111 i.SC)^. hut rem.uiic'd ,1 cuiiositv until Cross 
(iStjj) oht.unc'd it bv the .ictioii ol acetyl chloride and 
/me acc'lato on cellulose ( elinlose .icciate i.s the 
basis ol aeioplane “ dojie ” (it ri'iiders taut tlie 
t.ibiic cm the wmgs), iacepuTS, non-tlanuiig cciluloid 
matc'ri.ils, etc I hese apphc.itions are de.scrihed 
fullv in the aiiicle, togcdhcT with the' more recent 
preut'Sses of in.muf.u'lure .md tlu' important cpiestion 
of suitahlc' solvents Icjr Ihe acet.de. 

The j’viiis oi- fvu.c ikons i.n Soffiion.-- A paper 
on this sid»)ect, by L I’lsaijcvski ,'ind M KoSenbcrg, 
appeals 111 the Jour Kiiss IMivs -Chem Soe. (I'l^j, 5^^, 
517 ) Whc'ii pot.issmm lochdc solutuuis are 
electrolysed, using sp.iik electiodes, potassium hy- 
droxide aiicl loduu' ,iic‘ hbc:r.'itc*d at c.u h elec.trode. 
If starch paste be added to such solutions, a blue 
.stic'ak appears at tlie ji.issage oi c'ac h sp.irk, winch 
may go veitu.dlv throngli the solution foi a distance 
of c) cm , if a comniutatoi he used, ami then spreads 
out The addition ot iilieiiolphtii.ilc'in to the solutmns 
jirodiJLC'S ,1 rc-cl streak iindei tliese I'ondition.s, which 
follows.! mote /ig/ag p.ith tlian the- blue one, and also 
spreads out .it its gic-at«'st dc'jilh, the coloration m 
both easc-s disappearing in .ihont 30 seconds. 'J’hesc 
stieaks in.iy be- cleviated by a]>plying a magnetic 
held to the solutions iiic* above' phenomenon is 
c'xplamc'd .Ts being due to the passage of high velocity 
elec,trc:>ns Irom the c'lec'lrodes into the solutions , the 
eonciis.sion c^it tlic'se elc'c Irons with icaline ic;ns liberates 
fmtlu'r electrons whicii again collide with 10ns in 
.solution, and Ic-ave the iodine as fret' atoms. The 
frc'e electrons al.so combine with }iol,TSsuim ions, 
nc'utralising their positive charges, and producing 
ficc potassium. It is thus jiossible yisuallv to 
demonstrate that processes of oxidation involve the 
loss of electrons, and the reverse. 
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Brazilian Meteorological Service, 1921-23. 


\ SIIOJIT rqiDrt i‘«4iit‘d bv Dr. Soinpriis Ferra^, 
^ ^ llic (lircctcu ol 1iu' Fra/ilian Mt-tcorolofiical 
ServK'i'. Loutaiia an <i(C(jnii[ of Ibc work .mconiplished 
uiidcr lij^ <ui'>])i(rs ^iiKC jls inaiJi^iiiritioii ns an in 
d<'peiulonl scr\ K r in (uiu iii.;i I ’nor to this date, 
nu-tcojoloj^M'al ntlnUic-. in I'>r.i/d am'k.* carried fnii 
by (U'parlinciils pinn.nil\ lonMituted lor some oil um 
purpose, and wen (oiiliiied to Je'>enrrhes iti pule 
tlnu.iloloLiv W’h.it little lojeea^tni;^ was done was 
n\mlable oul’\ iii the lapital. No pnblu.ihons were 
issued exce])l Die ^eaidiook tor toio and “ Instruc- 
tions to ( )l)ser\ CIS.” Will) tlu' jirofjiros ol meteor- 
ology and the resulting rapid creation ol new services, 
this dcpendonce l)ccanic impossible, and in June 
1 <> 2 J nil indepeiuhail ineteorologii al ser\ ice was cstidi- 
lisJit'.d, 

'the niiinbcrs of sisond- and third-ordir climato- 
logical stations ]ia\(' Ixiai incieased from 51 ami 4»> 
to 74 and 78 res]>eeli\eK Fnndal] st.dions and eo- 
operati\e stations, ol whnh tliere witc 31 and ^'o 
res])ecti\'el\' in Ma\ oi^i, iicwv number 57 and 180. 
Inspections Avliieli wen* pre\iousIy almost non-ex- 
istent are now actiielv <anied out all (uer the 
country. \'earl)ooks lia\t' b( en published for each 
of the years i<iii--r8, and (hose lor 1010 ,md 102*) 
arc in the prc'ss, wlnlc a hook ol Normals has also 
been issued. Wherctis no data wire published in the 
newspapers prior to k^ji, eacli station is now obliged 
to publish forlmglitly re}H)r(s, and those stations that 
are locnicil in ca/abils of Males issue dailv w'eatlier 
siimwnrios. 

DnUy ioivcn^is for thr Sunthcin Stales, based on 
synoptic flata from Sn stations m Jlra/il, rS in the 
AtgenVine, and b in Uruguay, are tlistnbiited from 
■Rio de Janeiro :ind St Faulo by telegraph or tele- 
phone. o addh loual <hstnbntive centres are being 
established tins year m St. t.athenna and Parana. 
Forecasts are broadcasti'd lys radio-telephone from 
Corcavado, wlule Kio’s ladio station sends out 
synoptic data and tori'i asls Jor the night and lollowmg 
days, A storm signal scimk' is m opciation along 
the coast, and every tom hours the coastal r.idio 


the probable weather. Owmig 10 tlie lopographical 
conditions of the country, long t \']>eri( » is required 

in dealing with wm<l and pn-ssun* da i. Kinpirical 
rules ha\x' had 10 be de\ ised ( ■» im ; the special 
cm imistaiu(‘s. 'J'h(*se are to be destn' tl m a forth 
( ommg memoir <ntitled " Foiet a^tuig > Pra/il 

Jho\ isioii IS being irnule tot llu' slu<l) t agru ultund 
ineteorologx by the estabhslimenl oi sia. ons modelled 
on those which lormeil\ existi-d in I iissia. rheie 
are at pre^enl lught of these stutious m o])eration. 
Ati'ii-days’ bulletin is now ])Libhslied in dl the leading 
newspapers, setting out the condition ot the most 
imyiortant crops, pasture lands, and roao Abridged 
reports arc ymbhshcd monthly in the magazines. 
Pheiiological observations are also made 

All the noiil.dl data are under revision, and an 
atlas is to be [iiiblished shortly which will include a 
general disi iission of tlu' dilterent zonal dr\ and wet 
seasons. A Hood service for the Itirahyli.i river has 
been inaugurated, .mtl a similar seivico is being 
aiitingeil tor the Amazon, wluTe Hoods occasion con- 
siderable destine tion amongst cattle 

Pilot-balloon obscrv <itions aie now made at .seven 
stations. Tlu establishment of a kite station in 
Alcgrete (Kio (Irande do Sul) is e\]u>cted to reveal 
interesting data ol tlie secondary circulation in a 
region which Itr.rzihan meteorologists liave described 
ns the " tiiin-table ” of moving highs and a frequent 
yialh of onlgomg di^m'ssuuis. A second kite st ition 
10 be c'stablished at ('earn is expected to lurmsli an 
explanation ol the cmious iiiegular diouglits of north- 
eastern Hra/il <nid a possilile method ot forecasting 
them 1 1 IS hoped tlial the jmrsiiit o( aerological 
research 111 ilra/il, b(*si<les its practical assisl.im'e to 
aviation, “will help (he eminent meb (uologisis of 
the world in their scare li tor (he nils-, mg links of 
general dvmamu llu-ories of the aimospiuT(^ ’’ 

'I'liis record of twenty monlhs’ work v. all (he more 
gratifvmg wlien account is (akcii of (ho dillicullies 
wliuh, a-, flu .lutlior ponds out, besot nu'tc'oiolugic al 
activilv m Ih.izil. Prazal iias a liiglilv mtclhxtual 
bid tlu‘ mass ol tlie [leoyile h.ive sc.mely any 


stations, 12 in immbcT, bro.idcast tlu* weatliei al the j education (hbscTvc'is liavc' to be paid, as volimlary 
time. In the large towns (lags are used to indicate 1 co-o]>eiation al yuesonl is unavailable. P. I M. 


Sir Isaac Newton 

COMF ni'cnt rcdoiemes which a c orn s])ondenl lias 
^ ic'cc'idlv had occasion to make to 'I'homas 
Hollis’s “ IMemcms,'' publishod m 1780 (410,2 vols), 
have led to llu' uncaillimg by liim of an mleu'slmg 
draft letter atti ibulod to Sir Isaac Ni'wloii, of vvhidi 
no mentuin is made' m lirowster’s “Lite’’ 'I he 
chronicler lelales that, m Scqdemliei i7(>i, Mr 
Hawksbee, son ol Mr Ilawksboe, soim-tmu' c k rk to 
the Koyd Socjc'tv, waited iqxm Mi Hollis with the 
copy of a payiei wtdten bv Sir Isaac New Ion, con- 
taining mimito.s ot hiso]»mioii ag.imst a pioposal whu h 
had been rnadc^ to tlu' hov.d bonotv to act ommodate 
the members of thc‘ Socudv foi J’lomotmg Uhnstian 
Knowledge, then newly msidnled, with the use of llio 
Society’s lumsc fc-r its mee tings Mi llaw'kslue, the 
father, liad shown Jlolhs the oiigmal m Sir Isaac’s 
ow'U hanclwnlmg, hut could not b<‘ ]m‘vailcd on to 
part with d 1 h' goes cm to sa\ that I lollis was glad, 
however, to obtain a topv m 1 lavvksliee's handw ritmg, 
from his son. a soldier m the artillery 

In i<>cji8-i) the SPUN was bc’gintiing to take 
definite shape as a result of the eliorts of a small 
band of enthusiasts. Indeed, a tentative plan of ! 
constitution was put forward about then by Dr. Bray, J 


and the S.P.C.K. 

who suggestc'd that “ thc.'si' ju-rsons ” be nicorjioialed 
by ( h.irter as [hkc'! the Koval Socictv.and Sons of tlie 
('l(u-g\ ; and be* tliercbv enqiowend tci “meet and 
('onsult as ofti-u as theie shall bc' occasion” Sir 
Isaac’s letter was diawn np .qipaicidly while.' the 
Koval Soiielv was in 01 c upation at (Iresham (‘ollege, 
and mthe eailvclavs of the S P (' K Sn Isaac says, 
“ 1 never heard (d them befoic' ” 

Subjoined IS the letter rc'fc'rrc'cl to above' Its teims 
ari' of smgul.ir interest as a defenc c’ against cnitroach- 
ment * 

“ We liave a rt'jmlatioii abroacl, and Ihc' Society for 
Piomotmg Christian Knowdedge, are scarce known at 
liom^ ; 1 never lu'.ird of tliem before. \Tid to admit 
tliem into oiir bosom would be, in a little time, to 
sliare oui reputation with them. 

“ We are incorporated by the crown ; and to herd 
oursclvc'S with a chib not yet incorporated, would be 
ingratitude to our Joninder. 

“Our house was built by benefactions; and to 
div ert it to other uses than our benefactors intended 
would be ingratitude to thoir, memory ; and a dis- 
couragement to future benefactions. 

. J* If. wc once Idhd' Opr house, time, will make custom. 
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and ( ustoin vdtl give riglit : It is easier to deny in 
the begiiiTiiti" than afterward. ' ' 

“ 1 * i'i a i indaracntal' rule of the Society not to 
med(' le with eli gum : and the reason is, that wc may' 
give IK) occa lon to religions Ixidics to meddle with us. 

" 'idle Soi 'dy for Promoting Christian Knowledge, 
have a splen lid title, but vc are to reg.mi luh names, 
Imt things If all their iTunnlKrs aie not men of 
exenipl.iry lives and eonversation, some of llieni. In 
misdemo-nicrs, mav brmg uhleetions upon ns; and 
why slioidd we run lli(‘ ha/anl ^ 

'■ If wc I oinpJv, ive may dissatisfy some of those 
that are against it ; especially those that are ot other 
religions, ,ind make them leave our meetings, which 
are alrcad\' too thin. 

“ There are many vestries in London ; and it is 
more projicr for a icligious society to mect-iu a vestry 

or than in the house of a society which is mixed 

of men of all ndigions, and meddles with none. 

“ Those of the P.hristian Society have dmmg rooms 
of Iheir own. and may lend tlusn turns to their 
meetings. And the tenth commandment is, ‘ Thou 
shall not covet thy neighbour’s house.’ 

“ This jirojiosal can bi' c.l no advantage to ns ; but 
in.iy prove disadx autageous ; and W(‘ have, all of ns, 
at onr admisMon, proiniscfl, under onr hands, to 
consult the good of the .society . and cuigiit not to 
break the fundamental coieuanl n])on winch we were 
admitted ” 

Mechanism of Stomatal Movement in 
Plants. 

I T lias been generallv fecogutved tor a long time 
past that tile stomata ot the leal opeueil when 
mori' wall! w.is absoibed bv tiie guard tells and 
closed when water passt d iiom the guard cells into 
the surioundiiig tissues tl is also frt'<|nently 
assu.aed llial tlie mech.inisiji by wlueli this wab'r 
excij.ii'gt' lak 's place must lie assot i.iled with tlie 
presuut of gret'U t hloioj)las(s m the guard cells, the 
othei e])idermal cells being usually free from chloro- 
phvll 

'I he imclianisiii by which tlie osmotic concentra- 
tion of the ('('ll sap of tlie guard e('ll is tontrolled 
has, iiowmei, rcni.imcd obst ure ; of late years ex 
pi^riment.il work has thrown light upon this jmiblem, 
and .1 valuable suuiiuan of tins work is given by 
Fri-'dl Weber m iJif Voh n, 

llcft 17, A])ril 27. Llovd’s work h.id shown that the 
movement of the guard tells is not loimected with 
the dirts t iihotusvnthesis of tnibon dioxidi' by the 
guard cells, the ct'lls around the closed stoma at 
night U'liig packt'd witli starch, while in the eaily j 
morning, m d.i\ light, tlie st.iich rajiulK li^dioKses j 
and tlie stoma 0])eiis i 

lljm’s scrit's o) papers now suggest that the \arv- j 
ing activity of diasiatic t'Ti/ymes under ditieiciit t-oii j 
ditions are mtnuately assot^iattd with the stomatal | 
meehanism. lljm showed that with stoniat.i t lost'd 
the guard cells were usually lull of sbircJi, the start h 
disappearing as the stomata ()]'eii I nrthcr experi- 
nicnts showed that sodmm and polassimn salts 
accelerated state h hydrolysis, while calcium s.ilts 
prevented it ; inorganic anions prodiieed less ettecl, 
but citrates and acetates esertetl considerable eltecl. 

The eflect o1 the \arious salts upon the reaction 
of the cell has tu be carefully considered, the .slightest 
increase in liydrion concentration favouring starch 
hydrolysis and stomatal opening; the slightest de- 
crease, starch accumulation and stomatal closure. 
The reaction of a stoma to these various factors 
differs with the plant,, halophytes, for example, show- 


codceiftration, while a plant like Rufrux ace/osa, with 
very acid sap, is especially, sensitive. It is clear that 
OUT conception of the mechanism of coutrolpf StPmatal 
aperture will require re-exa^nination in iiih light of 
this interesting work. Thus Linsbaucr’s observations 
on the movement of the guard cells with change of 
light mtensitv. or with alteralions in the carbon 
dioxide content of Ihe air, may find their explanation 
m tlie consetjueiil alteration of reaction in the cell 
sap of the guard cell. 


University and Educational Intelligence. 

Durham. ~.\s a result of the recent decision of the, 
council of Armstrong College to build a College' 
Libraiy, all practising members of the Northern,'. , 
Architectural Association, and a ftwv architects 
other parts of Great Britain, w ere invited to submit ’ 
competitive designs for Ihe building. The ■ first 
premnini has been awarded fo Mr. A. Dunbar Smith,, 
who lias been ajjpointed architect of the library, andk 
work will proceed forthwith, d'he building will con- 
sist ol a readitig-room seating 122 re.nlers, Storage 
space ior 175,000 volumes, wuih aeeommodation for 
35 re.search siudents, admirnstrative rooms, and 
photographic laboratory, and is so tlesigncd that 
adtlitional stoiage space for (to, 000 volumes may be 
added wln'ii re([iiiretl. 

IMANcnnsi’i-R. — On Tuesday, September it. Sir 
(ieorge lieilliy ojM'ned the new buddings to be occupied 
by the 1 lepartiiieiit of IMetallurgy m the University. 
Although loimded in kioo, tlu* home ol the Depart- 
meiil has st) tar bt'cn morel v a lew' laboratories loaned 
bv the (Tiennstrv 1 Jopartnumt. I'^spetially Irom the 
point t)f view ol the rt'searth w'oikers this arrange- 
ment w'as far from satisl.itltirv lu the new buddinge 
four H'seart li laboratories amH be available, in addition 
to geiietal lal)oi.Uones lor pyrtnuetry, medianical ' 
testing, and nietallograpliv A small loundry and 
ni.iLlnner\ room Uigether wulh the heat-treatment 
l.iboralorv wdl 1 iirl her oiler tat iliiies both lorteacliing 
and rescan 1 1 whuh have hiilierto been ineornpletelv 
available. T lit' mam gentuMl labor. it or^', named after 
l(ciir) Cort, the eighteeul h-i'('Utiirv meiallurgist, the 
mvt'iilor of rolling metals in groovetl lolls and a 
pioneer ill t tnmexion with tiu* ])uddlmg process, i.s 
well etiuipped lor the dt'tc'rniiiiation ot the physical 
])ropertit's of metals at tenqx'ratures above the normal. 

A small laboraloiv is devoted to liiel (xaminations, 
so that it mav bt* tlaniu'd that the new buildings 
allord excellent f.udities for both teaching and 
rtst'arcli in imTalhugv, meLillography, and fuel. 
Siiit.e K)H) sixty papers havt' Ix't 11 published lit 
lei'oginsed louriials dealing with tlie ri'search work 
done in 1 he 1 )epaitinenl iViiiong t lit' more imjHJrlant 
of the sub]ei Is investigated mav l)i' iited work on 
Ingli spei'd steel, the growl li ol c ast non on repeated 
lie.itnigs, (.hrtuniuin steels, nn hiding sianiless steel, 
tiu nilliiem e oi gases on iron .ind sle( 1, 1 he production 
ol Ingh-pit'ssiire tastings, and the lianlness and olaslic 
limits of iiK'tals both at and abov e room It'mperatiircs. 
On the foundation laid by Trot 11 Ik ln.\on and' 
contimied by Ins smeessors m the < han ot metallurgy, 
J’rtifs. If, (' II (kinxmter and C A fklwards, an etlUice 
worthy of thtm labours lias at length Ikx'II erected. 

Tiir following free ])nblic (iresliam lectures will 
lie delivered at Gresham College, Basinghall Street, 
IC.C.. at f) t)’clock oil the dates given • Astronomy, by 
A. R. Dinks, on October q, 10, n, and 12; fdiysic, 
by Sir Robert Armstrong- j ones, on Oct olier i6, 17, 
18, and 19; and Geometry, by W. II. Wagstafl, on 
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Academy ot Sciences, Aupfusl io. - M. (iiull.niin<; 
PiKoiiDlau 111 tlic (Ihiii. A Lacroix, 'i’lu' lonstitii- 
tion ()i the Kockall liaiiK. 'I lie isl.md of J^otkall 
ruj('r';os (icmi a miLih.iiiik L.mk dclim-d l>y dcy)lhs 
[>i metres, and nuMsines cdxnil 70 niiks PliX'ks 
of bttsalf have betii ]i(<jncnlly louiid on this hank 
hv ilsIitTincii and b\ ‘A'slemalK drectf^nij; 'J wo Mews 
have been ]nil foiwaid <is to tin onf^tn of these blocks 
horbes ^iicj^esUd lrans])ortation by ^laciei.s fioin 
((eland or Jan M.iacii island, lud (I. A j t ok' lon- 
•>iders them as (onsiitutmy, flu- delnis ol a snbmeij^ed 
basaltic |»lalean, and tins \ lew was a((e})ted by Judd 
I)(d<uled examination and diemual ancd\sis ot tin* 
rocks eolleeted b\ ( lianol in H).:i (Ui the ]\o< kali 
bank eontnni'. ( oh 's liy]iotli('.sis (diaries Richct - 
The inlhience ol leiiiov.d (jI the spk'iMi m < ases t)l 
msuflK lent icx'iliiif:: I tidaiK ol exiH-iimeiits laslni}.; 
lit) da\s (ill li\e does without s]>leens .ind lonr 
iiorm.d dof.;s, as ( out rols Paul Vuillemm X.in.ition 
iiiul Jlu< Illation m the nnmbei ot stif^niata ol Papaxer 
' -Cdiailes Nordmann din nna hamsin ol hoverintj 
fli^jht and the nioridiolo^\ ol hovminj^ birds- X. 
Wisilesio Kaipen 1 he ek clioiiiotix e fon (' ol 
bartenes, ( hemual altuiip, .ind niolec ular attraition 
The formula' lor the h. INI I' ol a Danit ll (dl ^i\en 
1)}' Nernst and b\' lldmholt/ ai(' le^aiih'd by the 
anthor as nn (Uisisti nl , .ind otlu'i ob|e(tions aie 
raised <mamst the Neiiisl expiession .\ niodilied 
Nernst theory is ])roi)os('d b ised on the I ajilai i.m i 
iltraition ('\erted on the molecules .iml 10ns silnali'd 
lit till' ]e\(l of the suilaii ol s(]).iiation betvvi'eii tv\o 
dllteicnt media I Bert ddu* pieparation tiiid 
a])j)h(atu)n lo or^anu s\ulliescs ot the ma^nesmni 
d(’ri\ati\e ol /•dnonu mm iie /* P.ionu umene Inis not 
hitlierto bei'ii utilised m s\nllieses b\ the (i]i}j;nard 
reaction, on aiioimt ol its lii^h juice Keieiitly, 
isojirojiyl .ikohol has been obtain. tide c'ommeH iali\ 
at a low june, and Ihi-. lan K'.idib be (oini'rted into 
iso])ro|)\ I btomide, ( iiim'iu', .ind /’ biomeiinieiie, with 
f/ood \ lelds J)( tails <ue ttixtn ot the best method 
ot projiainm the mafpiesnmi lonijunind ol /)-]>rom- 
i nineiK ,md ol ^onn loiujxninds jueji.ued by me. ms 
of it — (i Vavon .md 1 ) Ivanoff t.it.ii\ti(' Ji\dio- 


Royal Society of New South Wales, July 4 ---Mr, 
K. IJ. ('.nmlxige, pjesideiit, in the chair.— Ci J. 
Burrowsand F. Eastwood' Molecular .solution volumes 
^ in ethyl akohol. The authors have measured the 
densities of akoliolic solutions ol various organic 
comjioiinds, and cak iilati'd their rnok-cular solution 
\olumes it h.is lieeii louud that the solution of a 
uou-.issc)uatcd solute m .ilcohol causc.s a (oiitracUon 
in volume ot 20 i i jior giam molecule of solute, and 
that a smaller (ontiaitioii indicates th.it the solute 
IS assoiialed m the Injiiid .state — F Cheel . Two 
additional species of I,('])tosj)crnmni. d wo additional 
species ol pl.ints lidougiug lo the Ica-trec f^rouji wcie 
I d(\s('ril)<'d One sjH’ues, n.imeh , Lcj^tusJ)ciniuni 
I (inuKt’itm, w.ts oiir;inall\ described by Jkaion von 
j Muelki as .1 disLuu I sjiecies, but was allerw.'irds 
nieiged as a sMioiixin with tin' i ounuoii “ sand st.iy ” 
01 toasl.d te.i-trcc ol -X S Wales [J. /a I'lgaliini). 
t erlain stnntur.il i li.iiai Ici s, howi'vi'r. .is well .is 
^cograjdiic.il i.nu;e liom Saiidrmgli.uu m \d( tona 
through Murr.i\ P.iulgc in S Auslr.tlia to (tokka on 
tin Tr.nisc oiitincnt.d lane, s“r\'e lo chstiuguish tins 
sjiedcs din sicond sjH‘( ics, wlm li m.i\ be lalk'd 
the ’■ sinalldrmU'il tt.ilKm'’ ! /,. nin la (lyfiuu) is 
(OTifiiicd i Incfh to the norllu.rn ji.iitsot X b Wales 
aufl ( )iic('nsl.in(l it h.is smooth wlnp-slick like 
biaiK h< s, and slu'ds its baik liki* some ol llie guni- 
Ih'I's — A. Jv Penfolil ddu* essential oiP ol ialli- 
laiicrtilaiv'^ < ao;//aa//^ d be esseiilial oils 

Irom two wellkimwn '‘bottle blushes, ” ( 

?'/n/o/a//s, weiedesirilK'd I hetoimei 
mli.ibils lb(‘ .swnmj)\ '-itu.ilions ol Iheio.mt exlc'iiding 
to .iboul (.lomi'slei, wliile the l.iiU'i is a di'iii/i n ol 
, tin b.mlv-. ot llie ineis ol the lai noiib (oast .md 
[ extends into ( bie* ii'-kind Mu' (ssenllal oils w(i.. of 
I a ji.de vidlow (oloui, .md wc'ie ju.ulualh id< ntical 
' with .1 iiiedidiial eiic.ih jit m. oil t n1oi 1 uu.d ( !>, the 
I low jM'nent.u'e Mckl ol oil, 02 jKu <('n 1 , juei hides 
I llieir sin ( <'s-.l 111 exjiloit.ition, desjUK' then abimd.iiKe. 
I (ui atcoimt ol the lughei \ n Id ol 2 lo j j)'’i c('nt 
1 obtainrdile from the eiicalyjits 
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genation .md stem Imidr.imi' I In' .sindy ol soiiu' 
Ilonanones. Tour .salui.ited ( ketones weie studied, 
dijU'ojn l.icetone, mellu ktlu lj)H>j)\ l.u ('toiu . dimethvl- 
diethvlaeetonc, and iK'x.mu't li\ l.u etoiu' Poth the 
formation of oxuns. .md ol j)heu\ lh\ di.i/om s. .is well 
as fhe i at.ih'lK' hvdiogi'U.ition ol llu' ketones in the 
presence' of jilalmum, lollow llu' l.iwol stem hiudi.mi'e 
— P. Lebeau . ddu' (|n.mtit\ ami 1 lit' n.itnre ol tlu' 
gases exoKed b\ solid combustibles iiiuler Ihe ai tioii 
ot heat 111 a x.icuum .mlliiacUes. d he volume ot 
gas given b\ x'.irious combustibles is not a imutuni 
ol the jieu eiil.igc' ol X'ol.ilik' nialiiT .\iitlir.u lies, 
jxior in \ol.ilik' m.tllei, gue xohmu's ol g.is ol tJie 
saifiC' oidei .is bitiinunoiis i o.ds d lie g.is Irom 
anthi'iicito cont.uns lugli juojiorlions ol hvdrogm. 

M de Rohan-Chabot Magiu'tu me.i.snu'inenls in 
Angol.i .md m KluHlesi.i by flu* Koli.m-( h.ibot 
exjicdition ( )bsei \ ations taken in i«)i2 .md i«)] i 
at j.j statu, ns m Angola .md 4 m Khodi'si.i .iie given 
in labiil.u lorm — J*eiuaml Cliodat and \ Kotzareff . 
Tdic dilterciue between jiathologic.i) .md normal sera 
and the .luioj'lu l.u tie |»roi)eit\ ol the latter — A 
Paillot : A lU'W' ll.igellosis ot an insect and .1 juxKcss 
ot n.itur.il inh'cTion not hitherto described — C. 
Levaditi and S Nicolau The jxrsisteuee of the 
neurovaccine m the testule, the ovnng and the lung 
of animals lia\iug acijuircd rinli-vaccinal immunity. 


I’liie o -.iil.'ul Nih nfliiil <li- I .1 J'liil i Mu'iii flalii! ititi s NoiIiIkdv del 
la^ii Hneiios Aiie. Poe iinientos paia l.i Anltoiii. 10^1.1 li.ie/i d. la 

I'.il .moil 1:1 Aiisti.il I’DI lU .lust liiiUelloni. I’p --i-UKt (Ilniiic-. 

A lies ) 

neiiiicH 1* Uislu.ii .Museum liulittiii 1 llepoil of llie I)ii-(toi loi 

I'l'JJ Jly lli-rtierl F «ief;..i\ I’li I'.s plonoliiln, ll.iufiii ) 

I,oU;^li liiiiou}:ll I oil eg! , l..‘l( eslosline I'illout.'ll , SissiDii I 

I’ji MV t Jl'l I '1 glales (I,0U}:]il.0!0ii|.,di ) 

Pros}M‘etus ol Uiiiveisity Conises iti Mu Muruop.il folli He ol Teehiio- 
M.mehesl.ir S. smoii l'*23 -’1 I’li > (Mamhestei ) 
negiirlmeiil ol the liiteiior Umoiu ol E.tue'.il ion Bulletin, 1023. 
No 8 Sienilie-iUl Moeeiuents in ( it\ Si hoot Seslun.s l}\ \V S 


liellnilauKli I’l* ('Vashint'toii (ioeei ninent I’l intiiig Otlio ) 

Stale ol lllmois Dejuii tiiienl ol llej'iU i.ition ami Kilne'atiun Duimou 
ot the N.ituial llisloiy Siireey Biilleliii, Vol H, All s Kiist lli’i«)rl. 
on .ll''ollsll^ Suro'v of Illinois By Bohnrt 1! Millei I'ji vi 1 "il-.ot 
. 27 pint''" Bnllflliti. \ol 14, Art '• The* Melei min.il mn of li \ di.v.eti 
Ion Conefiiti.iluin in eeiiine.'t 1011 vulh KiPsInealei Itieilogioil .''linlies. 


B\ Vm'Ioi K Shelforil I'ji ii I (Ui linim, 111 ) 

field Miiseiini ol Naluifil llistoiy Bepott SeneH, Vol n, No 


Annnal Bi'poil ol the Din'i'toi to Ihn Boanl ot Tnihtees loi the 7 ear P.i22. 
O'nhlie-alion 213 ) I’p \ +82-111.! (Uhii'eH(') 

1 leld Miiseiim ot N-iUiial Histoi) Anlhiopolomi lel Senes. Vnl. 

No ^ Tie- Hopewell Mmitnl elrmui of Ohio. B\ Uaneii K Wooieheml 
ll’uhln.ilimi >11 ) I’ji 7 > 18 ,4 Ihplftte^ Ant hiopoloHU .il Sm les, Vol 14, 
No J The']' , . . ‘ 2 IP liKioiis, ami reimonne- Bile of a I'lnlipjniie 

Tiihe Bj III. I nth a Chijitei 011 Musu liyAlherl (Tile 

(Biihlifiiimn ■ 1 I ' ■ . :-i;i+v Jihaes (e'lnc'iHo) 

Men haul V- : .I'l'' 'i College Calciniai loi tho Wixf} -eighth 


Session, pi-M '24 l>p W (Bristol.) i>i/ 

irniM*isil.i Coinnii-iii.ilei LniHi Hoieoiii Anniinno l!i'22-l‘'23. Tp 204. 


(AI llano ) , . , 

Jiimaie-a. Annnal Uopoit nl the Depaitmont of Annonlture for the* 
Year eiiiteil 31st liefember l'»2'2 I’p. 80 (KinRston, .Bamaica ) 

British Legion . Oflicers’ Benovolrnt Di'paitiuent 'J'hiret Animal 
Report Biid Account*!, for tlie Year eueling Slst December ll>22. f’[i. 21*. 
(London : 48 Groisvenor Square.) . 
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The Electrical Structure of Matter,^ 


P>y T’rol, Sir I-Irm st Rutiikkfokd, D.Sr , LLI)., IMi.O , K.K.S , Tru.siduU <>1 tliu liritisli A^3so(■iatio^. 


T T \\ns in i8()6 lliat this Assouiatiun List nid in Lnur- 
j)()()l, undur the prusidcnt s ol thulatc I.onl Lister, 
that L’lcat pioneer in anliseptu' siiruei \ , v\liosu memory 
is held in alfettionate rememlu.inee hv all nations 
His address, v\hi< h dealt mainh’ with tlie hislor\ ol Ihi' 
appli<ation of antiseptii methods to snreen ami its 
tonne \ion with the tvork ol I’asteiir. that prime ol 
experimenteis, whose hirtli has been so littmelv ule- 
brated this \(ar. ea\e us in a staise a (ompleted ])a_m 
ol biilliant si ientifn hist(ir\. At the same time, in 
his opdiiny remaiks. Lister em])h<isised the im|)orlanee 
of th( dis(o\ery b\ Kouteen of a new t^pi ol radiation, 
the X-rats, wlmh we now see marketl the lu-einninL'. 
(>f a mw and liintJnl era ni anotlur bram h ol si lem e. 

'Liu \ isit to Tav er])Ool m i.S()6 was lot me a im nmrable 
miasion hir il wailuH that 1 lii st at tendi d a meeting, 

I tin Assm( lalion and heie that 1 le.id my liisl 
.(iintitr jiapu- Ihit ol miu h more importam e. it 
w.is hen tli.it I bem tiled b\ the o])portiinit \ , wlmh 
thesi' uath* lines so ampb' allmd of mei tine loi the 
first tune main ol the (hstimuiishi d siuntifii men ol 
(lieat r.iil.imami tin lortieii n pit sentatn es ol s( iem i 
whowiii tlu' LiM st s ol 1 his Ml \ on that o( ( .ision. d'Jie 
\(at i(SnO lull .ilwa\s si'eimd to me .1 niemoiabli t»iie 
loi nthtt n.isMin, loi on lookimj bai k wilii some stiise 
o) pM-.p-(tiM \\ei.mnol laii loreioenisi lh.it tlielasl 
la\Mpo(.I meilme maikid llie bt'^iimine ol wh.it h.n 
bein.ipi' leiniid t he lai oie .e e ol j)h\s al si nan i . 
\i\M b< loiT in tlu Instoi\ ol pli\si<i has there bun 
wiimsad sill h a pu lod ol inttnsi .ulnilx when dis 
( t)\ era s of hmdannntal inpxnt.ime hate follnwtd one 
anolhei with SLK h In wikh line, ra|>i(ht\ 

'I'll' dis(o\er\ ol .\-ravs b\ RoniL'en had bi'en pnb- 
hsht'l to the woild Ml iKo^ while the disioviaw ol tin 
tadioai ti\ it ol iii.iiiuiiii b\ IJeifjmrel was .mnoiimed 
earl\ in jSon hoeii the most imaeinatne ol onr 
siuntilii men ( onld ne\t‘r ha\e dnaimd at that time 
of the e\t(‘ns!on ol onr knowlirhjf ol the "triM tore of 
mallei that was to dt \ elop from these two lundanit ntal 
dis< ON t'rii s, but m the leiordsol the Luerjiool ineitine 
we see the flawiiine t ei oenit ion ol tin possible i oiise- 
(liiemesol the disi ON ( TN ol X-ra\ s. not nnl\ mtluir.ij)- 
pliiMtion to niedii ine .md suiaer\ , but idso as a new and 
powerlul apent lor att.u kinp some ot tlie fundamental 
problems ol jiIinsKs 'I'he addiess of Sir |. ]/rhonisun. 
jiresident ol Si i tion A, was de\'ottd mainh' to a dis 
eusston ol the nature ol tlie X-rays, and tin reinark.ible 
properties indm ed in uases lu the ]nis,sape ol X-rays 
thronph them 'he beyinniiip oj a new .ind Iriiitlul 
liram hoi stiKb 

In apjilied jiliysies. too^ this year marked the bepin- 
ninp ol another advance. In the discussion of a paper 

^ * lii.iiiKUi a .Hittln-si, tt( Iivt^rt'd to the liriusli Asuociation at Liverpool on 
September i.'’ 


wlmh 1 had the Imiiioui to lead, on a new magnetic 
dctettorol eleitimal waxes, tlie late Sir William Preet e 
told the nieetmp ol the smtesslul t raiismissitm of 
sipnals lor a lew hundud xards b\ elei trie waves 
whitli liatl been made m h'nulaiul b\ a Munm Italian, 
G. Marumi. 'I'he (list })ubln demoiist rat mn ol sittmil- 
lini; loi short distant es by t le< I fit w.i\ es had bet n oi\ en 
b\' Sir OliNcr Lothae .it the Osfoid Mtetinp ol this 
,\sso( latioii in oStji It is starthny to lecall the 
rapuIitN til the (le\ elopment liotn such small btr in nines 
ol the new metlit)d ol wnelt ss intercommunii ation ON'cr 
tlie eieatt'sl teritstnal ilistames. In tlie last lew years 
this has been folltiwed by tlu' ( \ en 11101 e taiml prttwih 
of the allietl siib|i(t ol radioti le]>hon\' .is a pi.ietital 
means ot bro.uit .istmc sjicet h .md miisie to tlistames 
oiiK limited b\ tlu power ol tlu 1 1 ansinil t me station. 
The ra])i<lilN ol these tulmual ad\. ones is .m illus- 
ti.itiim ol the tlose nitenonm\itm tli.it must e\isl 
bclNveeii ])Uie and applietl st it iu e il ia])ul ami sure 
piopress IS to bi“ m.uli Tlu eliitiu.d iiipineei h.is 
bteii .ible to base his let him .il diNtlopimnts ttn the 
solid Itiiiml.ititm ol M.iswtlls i let Horn, ipm lic theory 
ami 'ts complete \ ei llit ation b\ t he 1 1‘ u an lies o) I lei t/, 
.iml also b\ the espeiimenls ol Sn GIinci f.od'u m the 
I iiiNiKsiiN' ol Lnerpool a \ ei ilit'al 1011 t ompleted lone 
bt lote the ])i.i' tit .d jiossibilitit s ol this muv method ol 
sieiiallinp h.ul been pent r.ilb 1 et omiist d. 'J'he later 
.uh'.imes 111 r.iilioteh'p;! apliN and 1 aihoti lephoiiN have 
larpi Iv depeiitUtl on the ajiplu ation til the results of 
fnnd.iniental tM,earth(s on the piofieities ol t hi lions, 
.IS illuslr.iletl in the list ol the tluimionu \al\( or 
Htitioii lube w'liit 11 has |)rt)Ntd siu h an invaluable 
apenl ItM lioth the tl.nls||lls^lon ami rttejitioii of 
elet trit- w.i\ts. 

It iMifpre.il intiiest to nott that the btnelitsol this 
union ol puu ami ajijilictl lese.Lnh havi not been 
oiu-sidetl. 11 the lund.miental researtiu's of the 
w'tjrkeis in jmre st leiut suppl\ the loimdat urns <»n 
wlmh tlu apjilit atitms aie surely built tlu siucesslul 
prat tit al apjilit .ition in turn (|uiik(iM ami evlt iuL the 
inttrest ol tlu m\T*stipatoi in the lumkmuntal problem, 
whili tlu tle\ elojmienl til nea methods and tippli.mt es 
repiiircd Itir 'tthnic.d [uirfioses often jiroNmlcs the 
iineslip.itor w itli means til attat I> ina itill more dillit ulf 
t|iusiit)ns This iinjMirtant itatlion betvNcen pure and 
a])]»lud St lent e tan be illiisl r.itet] m m.m\ brant lies ol 
knowletlpt. It is partu iil.irK manilest m tlu industrial 
dev( lojmient ol X-rax ladiopr.ijihy Im- tluiajieutic and 
industri.d piirjioses, win re flu (le\ elopment on a larpe 
stale ol spetial X-rav lubes and im|)ro\etI method.s of 
extitation has pi\*en the jilivsicist imu h more eflicieiit 
tools to t.iriy tint his rcse.uthes on the naluu ol the 
ray's theiiiselxes and on the strut tore til tlie altuii.. In 
this age no one can draw any sharp line of distim litin 
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hitwcM) lilt ini|)t>r{an' (■ nl sofalltd ])ur(.' atid a|)[iliL*d 
ua.utli ail ((|uallv csM'iilial tn proLM'i and 

\\(. f.iriat)! hilt KtoL'iiiM that vMtliout i!oiiii->liini^ 

..| naanli on iimdanu nlal inalti'ts in onr 

iiiiiMi lilt .nuOt II iitilii 111 .tilLilioii'. ti I him .d n-a'.in li , 

Jinisl lind lo vMlIiti I’oilnnaliK tlii-ir i. lilth- nrid 
Ik I ilmni 1 las jioiiil a1 lln iiioim nl , Im I la in i port am r 
ol a 1 tan mm in |ani n -m an h has lu i n -o m rall\ n < on 
niMii 'I'Ik I It p.iiliiK n' ol ^iicnJilit and Indnstiul 
isiMariti h.i- 11 , .nil ,i "tiKioin. pro\i-it)n ol nMiil-^ to 
ham ipialifnd \omr_ inrii ol pnniiisi :n iiManh 
m(lh()(h III tmr .tniililii m ,l itulioris, and has aidi d 
piti.d lorn!, mil nlal n .i an in'! ulmh an- iharlv 
|||•^ond ihi '.ipaMU ol a lahoiatotN to Imanif Irmn 
its own liiiith d lioM ^vi|o ha.\(' till n -^])oii ahihl \ oi 
.'I'lmini'.ti'i iii'j liii ' laiii in aal oi n.f.itOi lor both 
|)nn and ;ip|ihi il lam c w ill mill all t heir mdoin .ind 
( \pt 1 n IK I 1 1 ) Ilia! I I n n.t alio* at ion ol Innd^ to sc iiio 
1 hr maxi nil in I 1)1 n nil > Im tin tniniiiinin ol ( \|)( mhl an . 

It is lain Ih ( a .V (o .pi ml nim h mom \ m a din i I lionlal 
allnkon .oim n t liim al piohli in ol iiiiptn lam i uhrn 
tin soliilioii nia\ lit prnd on sonn addition tohnoulrdL’i 
whit It tan 1)1 raimtl m .o.m othii (I'M ol a K ntih' 
im|nii\ po^ahlv at a liillinn iict. It n not m aii\ j 

sum ni\ pnipoa to tiilnm thoa lioda wlmh ad- 
minislc 1 ImiiN Im lo4t iiir’ ]iiirr and .ipi»lird ir-ran h 
lait to unplii la' ] low (I 111 It oh il u to sti iki lln t orrri t 
lulami III I wt in llu t \|)( nilitiin' on |)iin andajiphuJ 
.SI u m i 111 on I (I 1 o .It lilt \ I till 1 ) 1 . St n suit s 111 llir lonn 1 nil 
It is ni\ mil 111 loll Ik ir to n Irr m t \ 1 inrii \ t') a»im 
ol till main luiUitio ol that nnal .idx.iim m know 
Irdnr ol i1k Iialnir ol iluliiiitv .ind matin wimn 
IS oiu ol till uliuit lialmm ol tin mtrm.d sun r tlx 
1,1 a nil ( imr ol this X.-oiiatimi m I mtpool 

In onlii to urw Ihr rxluisur Irrnlou \\hiih has 
III rn I oni|ni n il l)\ st n ni r in this mlriwal. it k di sirahli' 
to u'U'i ,i hurl siimm.in ol llu statr ol kiiowlrd-t ol 
ihr I onshtiitioii ol m.iltir .it th< hrmnnmn ol this 
rjioi 1) lull sim t Its aniioiim rmriit 1)\' l)altoii the 
ntoiiiii thioiw lias stuidiK L'aim il nrouml, and lonnrd 
till pliilosopliu ha r Im thr r\|)lanatioii ol tin huts 
ol ihrnm.il loinhination In tlir larlv stanrs ol its 


Whik* tli(* vii"ucst idea.s urrr hrld ms to tlir jiossililr 
.striKlino ol atoms, thrre was a ^onrral bdirf anionu 
llir iiiorr philosoplm allv niinilrd that thr atoms ol 
thr rlrinrnts (oiild iiol hr n-.irdrd as simple tin- 
lonneitid units. 'I'lir yirriodu \aiiations ol thr 
proprihmol thr r!i mints hrouphl out hv Mrndrlirlt 
! were onl\ ixiilii.ihli il atoms were similar stiiiitiirrs 
in sorm ua\ lonstrmtid oi simil.ir matriiid. We 
1 di.dlsu th.it the jnohkm ol the i onsi it iition ol atoms 
I Is miimatiK loiiiustid A\ith our umirjihon ol the 
I naluir ol iliitriiil\ 'Hu wonileriu) siuuns of the 
i 111 tromai'iu til iheorv had lonunttated atlrnlimi on 
till medium Ol I till r .siiri mindiim' the londmior ol 
i lu Iriulx , and little .iltrntion had hem paid to tlir 
aitual I anil Is ol the eleitru uiiient itsill At the 
I s.imr timi the idia was aener.ilh 'i,.imm'', mound that 
1 .111 exjilanation ol tin ii-.ultsnl l''.ir.ida\ A expet iiiii nts 
■ on ilutroUsis w.is milv pomihle on Ihi assumiition 
j th.it ilutriiit\, iiki 111. liter, w.u .itmim in natme. 

; 'ihi n.iim “elution'' laid even hern m\in to this 
I Jiindanuntal unit h\ jolmsioiu Stoni \ .md its 
m.imntiidr nuiL'liK' esl imatul, hut the inll risamnilion 
ol I he sipiiilr .UK e .md luiyioitaiue ol this umu’yilion 
heloims to the new epoi h. 

h'or the I I.nih mp ol these sonu what xapui iduu. 
the jirool III ihip/ ol the mdepeudiiil ixiitiiiu ol the 
ilutron .is .1 mohile ilulriried iinii of iti.isi mmiiti' 
loniyiaiid with th.it ol the liehli -.1 .iloiii, w.is ol 
i xti.imdiii.ii \ im|)ort.mi e It w.n soon sun that thi. 
ilutron must hi ol .i (on.litmnl ol .ill tin .itoins ol 
luattir and th.it optu.d -.puira h.id lliiii oiiein m 
thin \lhr.itiou-. 'Hie dlsio\ei\ ot the eleitiou .md 
till jirool ol It T hh< i.nmn h\ .i \.iiutv ol im tliods 
limn .ill Ihr .itoiiu ol m.illei wa^ ol thi utmost 
sienitii am e. loi it siiumtluned the \ lew th.it the 
rlei troll w.is proh.dtK 1 he i ommon unit m theslru) lure 
ol .iloms whuh the peiiodii \aii.ition ol the (lieiuu.d 
properties It, id imlu.itul It ease loi the In -.1 time 
i soim ho]ii ot the smuss ol an .nt.uk on th.it mod 
! Iiind.imi ntal ol .ill jiiohlrms — t Ik det.nled -.liin tore of 
I tin atom. In thr e.iily devilopnunl ol tin. siih|e( I 
I ,si iem r owis nun h to the vvmk ol Sn | | 'riiomsmi, 


ap])hi .ition to ph\ sK . .md i liemisti v it w.is unnu essan i hoth lor llu boldness ol his idi as and lor lus marimit\ 
to h.i\e an\ lil t. tiled l.nowledee ' ol the dimensions 1 in diwilopiin; methods lor istim.ttiim tiie numher ol 


or stniiliiii ot tile atom It was onlv nei rssarv to 
.issume that the .itoms .n ted ,is induidnal uinis, and 
to know the 11 lat i \ e m.issc u)l the .i toms ot tin ddlerent 
elements In the m xt siare. tor examyik, m the 
kinetn theor\ ol e.isis, it was possihli to expl.nn tin 
mam pio|ierlie,s ol ^.ues hv siijipo.siiiL; that the .itoms 
ol the eas .ulu! as inimite jHrlertlv el.istie spheres 
Dm in;; this period, h\ the .ippln .itmii ol a \anelA ol 
methods, m.iin' ol whnli wen due to laud Krhin, 
roueh islimates had hern ohlainid ot the ahsolule 
dimensions .md mass ol the .itom.s 'I'liese hroupht out 
tlie minute si/i .md m.iss ol the .lUmi and the enorinou.s 
numhei ol atom.s nei.ess.ir\ to juoduer .i drtretahle 
elfeit m .un kind ol measurement. Imoin this arose 
the einual idea th.it the .itoinie ihiory must oi 
necessitx loi ever remain un\ u ifiahlr In direel ex- 
periment. and toi tins le.ison it was sunursled hv onr 
sehnol oi ihoupht th.it the .itomie tlieius' .should he 
banished Irom the le.ulmia oi eheniistrv. and that the 
law ot nmltiyik piojiortioiis should l>e decrptcii as the 
ultiniiilc laet ot i Itenusir)'. 


elei lions ill the .itoin and in prohma its Urm lure 
lie e,iil\ look the \iew th.it the .ilom must hi an 
ilntrnal strii'tiire, lield together h\ eleitiK.d foiees, 
and showed in .i L^eneral w.i\ lines ol possilile ex- 
plan. ition of the \ ari.it ion ol ph\sK'.d .md eheniieal 
piopiTltes ol till dements, exiuniiiificd in the jieriodii 

1.1 w 

In the me.mtmie our whole emu eption ol the atom 
and ol tlie inaL;nitntle ol the lorees wlneh lield it 
together were revolutionised hv the stud)' of railiu- 
aili\il\. 'I’he diseouT) ol ladium was a L^reat steji 
in ailv.niee, lot it yirinided the experimenter willi 
jMiwrrliil soLinrs of ladiatioii speriallv suitable for 
rx.miinin*; tlir nature ol thr i harai trristii r.idiaiions 
whiih .irr rinittrd h) tlir radioactive bodies in gcncTal. 
It w.es s'loii slitnvn tlial the atoms of radioactive matter 
were iindrr;;oiii” sjiontanrous transformation, and that 
the diaraeten.stie radiations emitted, namely, the a-, (i-j 
and y-ra3's, were an aaomjianirnent and conseeiuence 
of these alomir explosion.s. The wonderful succession 
of chani^es that occur in uranium and thorium, more 
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than thirty in niinilKr. was sdon (hs«•lo^t‘rl .jnd simply in- 
U'rprctcd on llu‘ 1 lansioriiiiilion tlu‘(>r\ 'I'lu' ladinat inv 
dlcimnts |)iM\ i(K' us lor tliu first tnnu with .1 ^limpsf into 
Naturr'.s lahor.tloiw . and allow us to wati h and stiulv, 
hut not t(M ontrol. tlif < hani^os th.it iia\i‘tluii oiiL'tn in 
tiu' Inart ol the i.uho.u ti\ u ,itonis 'riicst atoniu ex- j 
jilosionN niNolva »,iu rLurs \s hn h .in- "iiiantn nunp.ircd ; 
with tliosi' invi)l\ ( tn au\ oidinaiw ph\si. .doi i h< inn al ; 
])i()i(ss In till- inaioiitv ol laas an .t-jMititlr is 1 
cx|Kili‘(l at hiah s])u'd. hut in ollu'is a sw'ilt ihstion 
is c )( I h'd ottan ai < unipann d 1)\ a yra\. whnh is a 
\u*\ prru'tiatinu \ ia\ ol ItiL-h Ircijiuniv. 'flu jirool 
that till' " pa'tKli Is a (haiL-ad hrliuni atom l«ii tIu' 
first tiiiu' dis( losrd thr iin]mrla'it a ol iK-hmn as oiu j 
ol tin units m tlu' Sinn tuu ol the ladioai li\ <• alonn, | 
and piohahI\ also in tli.il ol tin- alonis ol most ol the , 
oidiiiaiv iliimiUs \ot oiiK thin luiva tha ladio- j 
a<ti\' (Iciiunts had tha <'iaata-.t dirai t inlliian' i on 
naluial philosopin , hut in suhsidiai\ wavs thc\ haw I 
])ro\ idi d us w ith ('\p( i uiiantal nu Ihods ol almost ai|ual ' 
nniioitaiua 'flu ina ol a partidas as piojwtilis willi 
wlii< h to a\])lon tha lutanor of tha .ilom has di limli-lv 
(xhihittd Its uu<laai stnuluia. has lui to aniliual 
disint wi.itiou ol (aitain lialit iitonis, and jiionus. s lo 
Mild iiton inloiiualion \al as to tha ai tual slriK tun 
ol iht tun li u itsill 

Jin iiilhnuia of radioiu li\ It \ has .dso i xtmdad to 
V ( t ail a, in : tahl ol ^t ud\ ol hisi mating miui st \\ a 
iia\a I'll that tin' 111 U UMiah aailiiatls ol till si/a 
and ina < ol t’u aloiu a.i\( liltla hojn tli.il wt t onUl 
(fall ( 1 1 lia I lit ( 1 ol a nuala atom '! In ilis(o\ar\ that 
tin ladio," tivt hodu , i \pal at lu.d • InULud atoms ol 
In lium illi ( ina'iaoiis tiniav altand this a .pat 1 ol 
tin Diohltiii 'Jin intia\ a^.siniatid with a siiiLda 
a I , 1 1 n It 1 , a I ni aat that it tan u ailiK ha dt ti 1 ta<l h\ ; 
a\ain‘t\ ol 'it thud, I’.at h ./ pai In la, as Sn \\ illiain j 
(loolt-, fii'-t showad pioduws a flash ol liaht la.ih' j 
\isdilt 111 .1 dai k room w In n il laJl . on a a raaii t oatt d 
with I Ual. ol /nn siilphuh 'I’lin amtillation I 
unih.'il t)l to'iiitim' mdi\i(hial paitnhs ha. jnoxul ! 
ni’t.duahla 111 main, n t. in ha. Jm it lows ns a malhod | 
ol urn (|u dlt 1 1 1 1 ' In at \ lot si ud\ ina tin i Hat t s ol siiiuh ' 
.ilom flu '< p.irin It 1 an .dso ha di ti 1 ti tl (‘Jai tin ailv 
01 I loio^'iapliii ,ill\ , hut tha most ])owarlnl and 
ht.UiJiliil ol .ill iiuthods is 111 . If parlatltd h\ Mr. 

J\ Wilson loi ohsarvin:’ tha trails Jhitmah a lms, 
not ol .111 a p.irtn la alona, hut oJ ,in\ tvpa ol panatiatini.' 
radi.ition whnh ]uodui ( s ions or ol alaitniicd p.ntn las 
alou'a its path 'I'ha inathod is 1 oni])ar.ili\( 1 \ smijda, 
dijrandiU", on tin J.ut. fust disiovarad l)\ him, th.it 
if .1 LMs s.itur.iiio with moistura is siiddanlv 1 oolad 
a.u h oJ tin ions jrroduiad hy tha radiation luiomas 
tha inn laus ol .i \isihla drop ol water. 'I'ha wsitm 
dro])s .iloni' tha traik oJ the u-panida are daailv 
\ isihla to tlia a\ a, and i an ha lar urdad ]jhoto;;raplni allv. 
Thasa haautilul photu^ra|)lis ot tha alfaat jnodinad hy 
sinala atoms or smida alai Irons ajipaal, 1 think, firaatly 
to all siK'iitifn nun. ’fha) not oril\ .ifjord 1 011- 
\ im in;j, avidarn (. ol t ha disi rata natura of tln-sa jiaitn las, 
hut also LOW us raw aouiat^a and (onfidaiiaa th.it tha 
saiantilia mat hods of axpaiiniant and daduation .ira to 
ha raliad u])ori m this field oJ inquiry ; for mam of tha 
essanti.il points hiouLfht out .so dearly .ind lonaretdi 
in thasa ])hoto_araj)hs ware corrortly dad need long hefore 
such eonJirinator)' photographs were available. At the 


same time, a niinuta siud\ ol tha dal.nl disdosad m 
thasa jihotographs gi\as us most i.du.ihla inlorm.tinm 
and iiaw diias on mam raaondita alJai Is pioduaad hv 
tha p.iss.ma through m.Ulai oJ thasa niing projarlilas 
and jnnatiatina r.idi.itioiis 

In tha nia.inlnua a numhai ot iimv malhods hud haan 
da\isad to Ii\ with s,mu .nim.nv tha m.iss of tlu' 
indi\ id mil .iioin and tha numhai m .uu gi \ an i|u.intit\ 
of imittu I ha I (iin 111 d.int rasulis ohi.nm d h\' widdy 
dilh H lit pliNsii.d ])iiin!j)!as '.mic en.1i i "Ulidanaa in 
tha ( 01 1 at tin "S til tha .Uomn nh u ol m.illar. d’ha 
matliod loiind lup.ihla til mosJ .u i ur.u \ dapands on 
tha di'limti imiol til tha ,it..mn nilma of dutniitv 
and till ax.n f xulu.itioii nl tin. Iimil.iimiil.il iimt ol 
diuigi Wa h.i\a saaii ih.U it w.a. i.iih suiinisulth.il 
aluliiiiti was .iioinn m ii.tliiK', 11 ns \ lew w.ai ( on- 
lirmul .md t xtandi d hv .1 siiid\ ol tha di.ugas larriad 
h\ dei'tioiis iii-]i.n hdas, .md lIu loiis iiioihn ul ill -gasas 
h\ \-i.i\s mid llu‘i.i\- liiiui i.ulioaitiM ui.ittar. It 
w.is tirst diown In I'ow iisciul th.i! tlu piisit)\a or 
lu uatix i I h.ii ga 1 .11 1 lad In .111 ion in g.ises w .is iiu un.ihlv 
upiul to tha di.irga i.irrud In tin Inihogaii ion in 
ilia di I t roK ',1s ol w.iIit. whidi wi li.i\i sun vv.is 
.issiimad, .mil .issiiiiiatl t oiiu th , In lohnstoni' .Stonav 
to ha Ilia limdunu nt.d unit ol 1 h.irga \ .inoiis inatliods 
wtr<‘da\!sad to me.isuii tin tmignitiidi of this limd.i- 
niant.d nmt , ilia lust known and imi'i .muMla is 
Millik.iii s, wlndi dapinds on lomp.iniig ilia pull of 
.111 ('!( 1 1 1 It (laid on .1 1 li.iigul (hii])lai ot nil m- man m y 
with till- wughl ol tha <lriip llu axpai miaiil s aau .1 
moit aom an mg prool ol iha 1 orraalnass ol tha i lu Ironic 
lhaoiN. .md ga\a .1 nnasiin ul tliu iiml, I ha most 
lund.nni iital of .ill plixsual mills, wiili ,ut au m.n y 
ol ahoiit 011a 111 .1 Ihons.ind kiiowiiii' ilm. \ahia, wa 
I .111 In tlu* .iitl ol alu iini lu nmal d.il.L a.uih dadma 
till* ni.iss ol flia iiidu kIh.iI .iloiiis .mil tlu niimhar ol 
molu lilts 111 .1 tiilm Uiitimalia ol any a. is with an 
.Ui'iii.nv ol ]U)^sihl\ oiia in .1 I iious.iiul. hut laitamly 
hi'tlti ili.ni ona m .1 Imiidiad When we umsider Ilia 
mnnituiass o! lha Hint ol duliiut\ .md ol lha m.iss 
ol lha .Ilom, tills axparnnaiil.il .u !m \ aim nt is one ttj 
tha most not.ihh man 111 .in ci.i ot gn.il .iilx.imas. 

I lu ula.i til tha atoiim natnn ol alutruit\ is \aty 
ilosil\ ( mniai U'd with lha .itt.uk on lha piolikm ol 
tha stnii lure ol tha .Uoin 11 tlu atom is .ni du tm al 
strut Una it uni niiK I'oiit.un .in mti'ai.il mnnh(r oi 
di.irgul Hints, .md, siiiu* it is oidm.inK miitial, tin 
inimhat ol units ol positi\a tli.irm* mm.l ujiud tha 
iinmlxi ol neg.iina One ol the iii.im dillunltiis in 
this piohk in h.i d»u n the um < it. lint n as to tha i\ lati\ <* 
p.irl plaud h\ jiositive ami mgatn a dai tju it\ m tha 
.slim tint ol tin .ilom Wi know tli.it iJia duiion 
has a mg.iliu th.ngi of om liiml.nmnt.il unit, wliila 
tha diargad lixdtogan atom, whathai m aladroi\si.s 
or m tha ell ( I rii disi li.iigi , lia , a 1 h.iigr* oi ona |}ositi\ a 
iiiul. Ihit tlu mass til tlu altOron is only i/nSqo oi 
tha m.iss ol tha Indrogni atom .tiid though an i \- 
tarisnasi.iK h li.is hu-ii inmla, not tlu slightest aNidamc 
has haan loniid ol the axistiii'a ol .1 positive alu tron 
ol sm.iH mass like tin' nag.itiu In no (,isa h.is .1 
positive di.irga haan tound assm lalul w'lth a m.iss Juss 
than tli.U ol lha duigarl atom ol huhogaii 'I'lnb 
dilTanma hatwaan positive .md lugativa alaatiiutv is 
at first sight var> .surjinsiiig, hut tha daajiai wa juirsna 
our inquiries the moie this lundaiiienl.d dillerama 
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between the units of positive and negative electricity 
is emphasised. In fact, as we shall see later, the atoms 
are quite unsymmetrical structures with regard to the 
positive and negative units contained in them, and 
indeed it seems cprtain that if there were not this 
difference in mass between the two units, matter, as 
we know it, could not exist. 

It is natural to inquire what explanation can be 
given of this striking difference in mass of the two 
units. I think all scientific men are convinced that the 
small mass of the negative electron is to be associated 
entirely with the energy of its electriml stmeture, 
so that the electron may be regarded as a disembodied 
atom of negative electricity. We know that an 
electron in motion, in addition to possessing an electric 
field, also generates a magnetic field around it, and 
energy in the electromagnetic form is stored in the 
medium and moves with it. This gives the electron 
an apparent or electrical mass, which, while nearly 
constant for slow speeds, increases rapidly as its velocity 
approaches that of light. This increase of mass is in 
good accord with calculation, whether based on the 
ordinary electrical theory or on the theory of relativity. 
Now we know that the hydrogen atom is the lighte.st 
of all atoms, and is presumably the simplest in structure, 
and that the charged hydrogen atom, which we shall 
see is to be regarded as the liydrogcn nucleus, carries 
a unit positive charge. It is thus natural to suppose 
that the hydrogen nuileus is the atom of positive 
electricity, or positive electron, analogous to the 
negative electron, but differing from it in mass. 
Electrical theory shows that the mass of a given charge 
of electricity increases with the concentration, and the 
greater mass of the hydrogen nucleus would be 
accounted for if its size were much smaller than that 
of the electron. Such a conclusion is supported by 
evidence obtained from the study of the close collisions 
of u-particles with hydrogen nuclei. It is found that 
the hydrogen nucleus must be of minute size, of radius 
less than the electron, which is usually supposed to be 
about 10”^® cm.; also the experimental evidence is 
not inconsistent with the view that the hydrogen 
nucleus may actually be much smaller than the electron. 
While the greater mass of the positive atom of electricity 
may be explained in this w'ay, we are still left with the 
enigma why the two units of electricity should differ 
so markedly in this respect. In the present state of 
our knowledge it does not seem possible to push this 
inquiry further, or to discuss the problem of the 
relation of these two units. 

We shall sec that there is the strongest evidence 
that the atoms of matter are built up of these two 
electrical units, namely the electron and the hydrogen 
nucleus or proton, as it is usually called when it forms 
part of the structure of any atom. It is probable 
that these tw'o are the fundamental and indivisible 
units which build up our universe, but we may reserve 
in our mind the possibility that further inquiry may 
some day show that these units are complex, and 
divisible into even more fundamental entities. On the 
views we have outlined, the mass of the atom is the 
sum of the electrical masses of the individual charged 
units composing its structure, and there is no need to 
assume that any other kind of mass exists. At the 
same time, it is to be borne in mind that the actual 


mass of an atom may be somewhat less than the sum 
of the masses of component positive and negative 
electrons when in the free state. On account of the 
very close proximity of the charged units in the nucleus 
of an atom, and the consequent disturbance of the 
electric and magnetic fields surrounding them, such a 
decrease of mass is to be anticipated on general theo- 
retical grounds. 

We must now look back again to the earlier stages 
of the present epoch in order to trace the development 
of our ideas on the detailed structure of the atom. 
That electrons as such were important constituents 
was clear by 1900, but little real progress followed 
until the part played by the positive charges was 
made clear. New light was thrown on this subject by 
examining the deviation of a-particles when they 
passed through the atoms of matter. It was found 
that occasionally a swift a-particle was deflected from 
its rectilinear path through more than a right angle 
by an encounter with a single atom. In such a collision 
the laws of dynamics ordinarily apply, and the relation 
between the velocities of the colliding atoms before 
and after collision are exactly the same as if the two 
colliding particles are regarded as perfectly elastic 
spheres of minute dimensions. It must, however, be 
borne in mind that in these atomic collisions there is 
no question of mechanical impacts such as we observe 
with ordinary matter. The reaction between the two 
particles occurs through the intermediary^ of the power- 
ful electric fields that surround them. Jlcavitiful 
photographs illustrating the accuracy of these laws of 
collision between an a-particle and an atom have been 
obtained by Messrs. Wilson, Blackett, and others, 
while Mr. Wilson has recently obtained many striking 
illustrations of collisions betw'een two electrons. Re- 
membering the great kinetic energy of the a-partirle, 
its deflexion through a large angle in a single atomic 
encounter shows clearly that very intense deflecting 
forces exist inside the atom. It seemed clear that 
electric fields of the required magnitude could be 
obtained only if the main charge of the atom were 
concentrated in a minute nucleus. From thi.s arose ^ 
the conception of the nuclear atom, now so well known, 
in which the heart of the atom is supposed to ('onsist 
of a minute but massive nucleus, carrying a positive 
charge of electricity, and surrounded at a distance by 
the requisite number cf electrons to form a neutral 
.atom. 

A detailed study of the scattering of a-particlcs at 
different angles, by Geiger and Marsden, showed that 
the results were in close accord with this theory, and 
that the intense electric forces near the nucleus varied 
according to the ordinary inverse square law. In 
addition, the experiments allowed us to fix an upper' 
limit for the dimensions of the nucleus. For a heavy 
atom like that of gold the radius of the nucleus, if 
supposed to be spherical, was less than one-thousandth 
of the radius of the complete atom surrounded by its 
electrons, and certainly less than 4x10"^® cm. All 
the atoms were found to show this nuclear structure, 
and an approximate estimate, was made of the nuclear 
charge of different atoms. This type of nuclear atom, 
based on direct experimental evidence, possesses pme 
very simple properties. ; Jtis obvious that the number 
of units ' the nud^iis 
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fixes the number of the outer planetary electrons in 
the neutral atom. In addition, since these outer 
7 electrons are in some way held in equilibrium by ^e 
attractive forces from the nucleus, and, since we are 
confident from general physical and chemical evidence 
that all atoms of any one element are identical in their 
external structure, it is clear that their arrangement 
and motion must be governed entirely by the magnitude 
of the nuclear charge. Since the ordinary chemical 
and physical properties are to be ascribed mainly to 
the configuration and motion of the outer electrons, it 
follows that the properties of an atom are defined by 
a whole number representing its nuclear charge. It 
thus becomes of great importance to determine the 
value of this nuclear charge for the atoms of all the 
elements. 

Data obtained from the scattering of a-particles, 
and also from the scattering of X-rays by light elements, 
indicated that the nuclear charge of an element was 
numerically equal to about half the atomic weight in 
terms of hydrogen. It was fairly clear from general 
evidence that tlie hydrogen nucleus had a charge one, 
and the helium nucleus (the a-particle) a charge two. 
At this stage another discovery of great importance 
provided a powerful method of attack on this problem. 
The investigation by Lane on the diffraction of 
X-rays by crystals had shown definitely that X-rays 
were electromagnetic waves of much shorter wave- 
length than light, and the experiments of Sir William 
Bragg and W. L. Bragg had provided simple methods 
for studying the spectra of a beam of X-rays. It was 
found that the spectrum in general shows a continuous 
background on which is superimposed a spectrum of 
bright lines. At this stage II. G. J. Moseley began a 
research with the intention of deciding whether the 
properties of an element depended on its nuclear charge 
rather than on its atomic weight as ordinarily supposed. 
For thi^ purpose the X-ray spectra emitted by a number 
of elements were examined and found to be all similar 
in type. The frequency of a given line was found to 
vary very nearly as the square of a whole number which 
varied by unity in passing from one element to the 
next, Moseley identified this whole number with the 
atonuc or ordinal number of the elements when arranged 
in increasing order of atomic weight, allowance being 
made for the known anomalies in the periodic tabic and 
for certain gaps corresponding to possible but missing 
elements.- He concluded that the atomic number of 
an element was a measure of its nuclear charge, and the 
correctness of this deduction has been recently verified 
by Chadwick by direct experiments on the scattering of 
a-particles. Moseley’s discovery is of fundamental im- 
portance, for it not only fixes the number of electrons in 
all the atoms, but also shows conclusively that the pro- 
perties of an atom, as had been surmised, arc determined 
not by its atomic weight but by its nuclear charge. A 
relation of unexpected simplicity is thus found to hold 
between the elements. No one could have anticipated 
that with few exceptions all atomic numbers between 
hydrogen i, and uranium 92, would correspond to 
known elements. The great power of Moseley’s law in 
fixing the atomic numfcr of an element is well illus- 
trated by the recent discovery by Coster and Hevesy in 
Copenl^eh of the missing eleifi^t oj( atomic number 
.74, 


Once the salient features of the structure of atoms 
have been fixed and the number of electrons known, 
tlje further study of the structure of the atom falls 
naturally into two great divisions : one, the arrange- 
ment of the outer electrons which controls the main 
physical and chemical properties of an element, and the 
other, the structure of the nucleus on which the mass 
and radioactivity of the atom depend. On the nuclear 
theory the hydrogen atom is of extreme simplicity, con- 
sisting of a singly-charged positive nucleits with only 
one attendant electron. The position and motions of 
the single electron must account for the complicated 
optical spectrum, and whatever physical and chemical 
properties are to be attributed to the hydrogen atom. 
The first definite attack on the problem of the electronic 
structure of the atom was made by Niels Bohr. He 
saw clearly that, if this simple constitution was assumed, 
it is impossilile to account for the spectrum of hydrogen 
on the classical electrical theories, but that a radical 
departure from existing views was necessary. For this 
purpose he applied to the atom the essential ideas of 
the quantum theory which had been developed by 
Planck for other purposes, and had been found of great 
service in explaining many fundamental difficulties in 
other branches of science. On Planck’s theory, radia- 
tion is emitted in definite units or quanta, in which 
the energy E of a radiation is equal to hv where v is the 
frequency of the radiation measured by the ordinary 
methods and h a universal constant. This quantum of 
radiation is not a definite fixed unit like the atom of 
electricity, for its magnitude depends on the frequency 
of the radiation. For example, the energy of a 
quantum is small for visible light, but becomes large 
for radiation of high frequency corresponding to the 
X-rays or the y-rays from radium. 

Time does not allow me to discuss the underlying 
meaning of the quantum theory or the difficulties con- 
nected with it. Certain aspects of tlie difficulties were 
discussed in the presidential address before this Associa- 
tion by Sir Oliver Lodge at Birmingham in 1913. It 
suffices to say that this theory has proved of great value 
in several branches of science, and is supported by a 
large mass of direct experimental evidence. 

in applying the quantum theory to the structure of 
the hydrogen atom Bohr supposed that the single 
electron could move in a number of stable orbits, con- 
trolled by the attractive force of the nucleus, without 
losing energy ])y radiation. The position and character 
of these orbits were defined by certain quantum rela- 
tions depending on one or more whole numbers. It 
was assumed that radiation was only emitted when the 
electron for some reason was transferred from one stable 
orbit to another of lower energy. In such a case it was 
supposed that a homogeneous radiation was emitted of 
frequency v determined by the quantum relation E»=Ak 
where E was the difference of the energy of the electron 
in the two orbits. Some of these possible orbits are 
circular, others elliptical, with the nucleus as a focus, 
while if the change of mass of the electron with velocity 
is taken into account the orbits, as Sommerfeld showed, 
depend on two quantum numbers, and are not closed, 
but consist of a nearly elliptical orbit slowly rotating 
round the nudeus. In this way it is possible not only 
to account foi t^ series relations between the bright 
qijthe hydrogen .sputum, but also to explain the 
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fine structure of the lines and the very complicated 
changes ohscrv’ed when the radiating atoms are ex- 
posed in a strong magnetic or electric field. Under 
ordinary conditions the electron in the hydrogen atom 
rotates in a ('ircular orbit close to the nucleus, but if 
the atoms are excited by an electric discharge or other 
suitable method, the electron may l>e displaced and 
occupy any one of the stable positions specified by the 
theory. In a radiating gas giving the complete 
hydrogen spectrum tliere will be present many different 
kinds of hydrogen atoms, in each of which the electron 
describes one of the possible orbits specified by the 
theory. On this view it is seen that the variety of 
modes of vibration of the hydrogen atom is ascribed, 
not to complexity of the structure of the atom, but to 
the variety of stable orliits which an electron may 
occupy relative to the nucleus. Tliis novel theory of 
the origin of spectra has been developed so as to apply 
not to hydrogen alone but to all the elements, and has 
been instrumental 111 throwing a flood of light on the 
relations and origin of their spectra, both X-ray and 
optical. The information thus gained has been applied 
by Ifohr to determine the distribution of the electrons 
round the nucleus of any atom. The problem is oli- 
viously much less complicated for hydrogen than for a 
heavy atom, where cac h of the large number of electrons 
present acts on the other, and where the orbits described 
are much more' intricate than the orbit of the single 
electron in hydrogen Notwithstanding the great diffi- 
culties of such a compile ated system of electrons in 
motion, it has been possible to fix the quantum numbers 
that characterise the motion of each electron, and to 
form at any rate a rough idea of the character of the 
orbit. 

These planetaiy electrons divide themselves up into 
groups, according as their orbits are characterised by 
one or more e(|ual quantum numbers. Without going 
into detail a lew examples may be given to illustrate 
the ('(inclusions which have been reached. As w'e have 
seen, the first element, hydrogen, has a niu lear charge of 

1 and I elei'tron ; the second , helium, has a charge 2 and 

2 electrons, moving in coupled orbits on the detailed 
nature of wdiu h there is still some uncertainty. These 
two electrons form a definite group, known as the K 
grou]), which is ('ommon to all the elements except 
hydrogen. For increasing nuclear charge the K group 
of electrons retains its characteristii s, but moves with 
increasing speed, and approaches closer to the nucleus. 
As W'e pass from helium of atomic number 2 to neon, 
number 10, a new' groiij) of elec trons is added consisting 
of two sub-groups, each of four electrons, together 
called the L group. I’his L group appears in all atoms 
of higher atomic number, and, as in the case of the K 
group, the speed of motion of the electrons increases, 
and the size of their orbits diminishes with the atomic 
number. When once the L group has been completed 
a new and still more complicated M group of electrons 
begins forming outside it, and a similar process goes on 
until uranium, which has the highest atomic number, is 
reached. 

It may be of interest to try to visualise the concep- 
tion of the atom wc have so far reached by taking for 
illustration the heaviest atom, uranium. At the centre 
of the atom is a minute nucleus surrounded by^ a 
swirling group of 92 electrons, all in motion in definite. 


orbits, and occupying but by no means filling a volume 
very large compared with that of the nucleus. Some 
of the electrons describe nearly circular orbits round 
the nucleus ; others, orbits of a more elliptical shape 
with axes rotating rapidly round the nucleus.^ The 
motion of the electrons in the different groups is not 
necessarily confined to a definite region of the atom, 
but the electrons of one group may penetrate deeply 
into the region mainly occupied by another group, 
thus giving a type of inter-connexion or coupling 
between the various groups. The maximum speed ot 
any electron depends on the closeness of the approach 
to the nucleus, but the outermost electron will have a 
minimum speed of more than looo kilometres per 
second, while the innermost K electrons have an 
average speed of more than 150,000 kilometres per 
second, or half the speed of light. When we visualise 
the extraordinary complexity of the electronic system 
we may be surprised that it has been possible to find 
any order in the apparent medley of motions. 

In reaching these conclusions, which we owe largedy 
to Prof. Bohr and his co-workers, e\’ery available kind 
of data al)out the different atoms has been taken into 
cemsideration. A study of the X-ray spectra, in par- 
ticular, affords information of great value as to the 
arrangement of the various groups in the atom, while 
the optical spectrum and general chemical properties 
arc of great importance in deciding the arrangements 
of the superficial electrons. While the solution ot the 
grouping of the electrons proposed by Bohr has been 
as.sisted l)y considerations of this kind, it is not empirical 
in character, but has been largely based on general 
theoretual consideralion.s ot the orbits of electrons that 
are physically possible on the generalised (luantum 
theory. The real problem involved may be illustrated 
in the following w'a}' .Suppose the gold nucleus be 
in some way stripped (ff its attendant se\'enty-nine 
electrons and that the atom is re("( instituted by the 
successive addition of electrons one b\ one. According 
to Bohr, the atom will he reorganised in one way only, 
and one group after another will successive!)' form and 
be filled up in the manner outlined. The mudeus atom 
has often been likened to a solar system where the sun 
correspond.s to the nui'leus and the planets to the 
electrons. The analogy, however, must not be pressed 
too far. Suppose, for example, w'c imagined that some 
large and swift celestial visitor traverses and escape.s 
from our solar system without any catastrophe to itself 
or the planets. There will inevitably result permanent 
changes in the lengths of the month and year, and our 
system will never return to its original state. Contrast 
this with the effect of shooting an electron or a-particle 
through the electronic structure of the atom. The 
motion of many of the electrons will be disturbed by 
its pa.ssage, and in special cases an electron may be 
removed from its orbit and hurled out of its atomic 
system. In a short time another electron will fall into 
the vacant place from one of the outer groups, and this 
vacant place in turn will be filled up, and so on until 
the atom is again reorganised. In all cases the final 
state of the electronic system is the same as in the 
beginning. This illustration also serves to indicate 
the origin of the X-rays excited in the atom, for these 
arise in the process of re-formation of an atom from 
, which an electron has been ejected, and the radiation 
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of highest frequency arises when the electron is removed 
from the K group. 

It is possibly too soon to express a final opinion on 
the accuracy of this theory which defines the outer 
structure of the atom, but there can be no doubt that 
it constitutes a great advance. Not only does it offer 
a general explanation of the optical and X-ray spectra 
of the atom, but it accounts in detail for many of the 
most characteristic features of the periodic law of 
Mendel^eff. It gives us for the first time a clear idea 
of the reason for the appearance in the family of 
elements of groups of consecutive elements with similar 
chemical properties, such as the groups analogous to 
the iron group and tine unique group of rare earths. 
The tlieory of Bohr, like all living theories, has not 
only correlated a multitude of isolated facts known 
about the atom, but has shown its power to predict 
new relations which can be verified by experiment. 
For example, the theory predicted the relations which 
must subsist between the Rydberg constants of the 
arc and spark spectra, and generally between all the 
successive optical spectra of an element, a prediction 
so strikingly confirmed by Paschen’s work on the 
spectrum of doubly ionised aluminium and Fowler’s 
work on the spectrum of trebly ionised silicon. Finally, 
it predicted with such great confidence the chemical 
properties of the missing element, number 72, that it 
gave the necessary incentive for its recent discovery. 

While the progress of our knowledge of the outer 
structure of atoms has been much more rapid than 
could have l)een anti('ii)ated, w'e clearly see that only 
a beginning has been made on this great problem, and 
that an enormous amount of work is still required 
before we can hope to form anything like a complete 
pi( Hire even of tlie outer structure of the atom. We 
ma\ be confident that the main features of the structure 
are clear, but m a problem of such great complexity 
progress in detail must of necessity be difficult and 
slow. 

W'e have not so far referred to the very difficult 
question of the explanation on this theory of the 
chemical ( ombination of atoms. In fact, as yet the 
theory has .scarcely concerned itself with molecular 
structure. On the chemical side, however, certain 
advances have already been made, notably by G. N. 
Lewis, Kussel, and I.angmuir, in the interpretation of 
the chemical evidence by the idea of shared electrons, 
which play a part in the electronic structure of two 
combined atoms. There can be little doubt that the 
next decade will see an intensified attack by physicists 
and chemists on this very important but undoubtedly 
very complicated {|uestion. 

Before leaving this subject, it may be of interest to 
refer to certain points in Bohr’s theor}^ of a more 
philosophical nature. It is seen that the orbits and 
energies of the various groups of electrons can be 
specified by certain quantum numbers, and the nature 
of the radiation associated with a change of orbit can 
be defiined. But at the same time we cannot explain 
why these orbits are alone permissible under normal 
conditions, or understand the mechanism by which 
radiation is emitted. It may be quite possible to 
formulate accurately the energy relation of the electrons 
in the. atom on a simple theory, and to explain in 
considerable detail all the properties of an atom. 
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without any dear understanding of the underlying 
rocesses which lead to these results. It is naturm to 
ope that with advance of knowledge we may be able 
to grasp the details of the process which leads to the 
emission of radiation, and to understand why the orbits 
of the electrons in the atom are defined by the quantum 
relations. Some, however, are inclined to take the 
view that in the present state of knowledge it may be 
quite impossible in the nature of things to form tlmt 
detailed picture in space and time of successive events 
that we have been accustomed to consider as so im- 
portant a part of a complete theory. The atom is 
naturally the most fundamental structure presented 
to us. Its properties must explain the properties of 
all more complicated structures, including matter in 
bulk, but wc may not, therefore, be justified in expect- 
ing that its processes can be explained in terms of 
concepts derived entirely from a study of molar 
properties. The atomic processes involved may be so 
fundamental that a complete understanding may be 
denied us. It is early yet to be pessimistic on this 
question, for we may hope that our difficulties may any 
day be resolved by further discoveries. 

We must now turn our attention to that new and 
comparatively unexplored territory, the nucleus of 
the atom, in a discussion on the structure of the 
atom ten years ago, in answer to a question on the 
structure of the nucleus, I w'as rash enough to say 
that it was a prolilem that miglil well be left to the 
next generation, ior at that time there seemed to be 
few obvious methods of attack to throw light on its 
constitution. While much more progress has been 
made than ayipeared possible at that time, the problem 
ot the structure of the nucleus is inherently more 
difficult than the allied problem already considered of 
the structure of the outer atom, w'here we have a 
wealth of information obtained from the study of 
light and X-ray spectra and from the chemical pro- 
perties to test the ari'uracy of our theorie-,. 

In the ca.se of the nucleus, wc know its resultant 
charge, fixed by Moseley’s law, and its mass, which is 
very nearly ciyual to the mass ot the whole atom, 
since the mass of the planetary electrons is relatively 
very small and may for most purposes be neglected. 
We know that the nucleus is of size minute compared 
with that of the wtiole atom, and can with some con- 
fidence set a maximum limit to its size. The study 
of radioactive bodies has provided us with very valu- 
able information on the structure of the nucleus, for 
we know that the a- and /i-particlcs must be expelled 
from it, and there is strong evicleni'c that the very 
penetrating y-rays rejiresent modes of vibration of 
the electrons contained in its structure. In the long 
series of transformations which oeenr in the uranium 
atom, eight a-particles are emitted and six electrons, 
and it seems clear that the nucleus of a heavy atom 
is built up, in jiart at least, of helium nuclei and 
electrons, ft is natural to supyiose that many of the 
ordinary stable atoms are constituted in a similar way. 
It is a matter of remark that no indication has been 
obtained that the lightest nucleus, namely, that of 
hydrogen, is liberated in these transformations, where the 
processes occurring are of so fundamental a character. 
At the same time, it is evident that the hydrogen 
nucleus must be a unit in the structure of some atoms, 
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and t^iis has been confirmed by direct experiment. 
Dr. Chadwick and I have observed that swift hydrogen 
nuclei are released from the elements boron, nitrogen, 
fluorine, sodium, aluminium, and phosphorus when 
they are bombarded by swift a-particles, and there is 
little room for doubt that these hydrogen nuclei form 
an essential part of the nuclear structure. The speed 
of ejection of these nuclei depends on the velocity 
of the a-particle and on the element bombarded. It 
is of interest to note that the hydrogen nuclei are 
liberated in all directions, but the speed in the back- 
ward direction is always somewhat less than in the 
direction of £he a-particle. Such a result receives a 
simple explanation if we suppose that the hydrogen 
nuclei are not built into the main nucleus but exist 
as .satellites probaldy in motion round a central core. 
There can be no doubt that bombardment by 
a-particles has effected a veritable disintegration of 
the nuclei of this group of elements. It is significant 
that the liberation of hydrogen nuclei only occurs in 
elements of odd atomic number, namely, 5, 7, 9, 11, 13, 
15, the elements of even number appearing quite un- 
affected. For a ('ollision of an a-particle to be effective, 
it must either pass close to the nucleus or actually 
penetrate its structure. The chance of this is ex- 
cessively small on account of the minute size of the 
nucleus. For example, although each individual 
tt-particle will pass through the outer structure of more 
than 100,000 atoms of aluminium in its path, it is 
only about one a-particle in a million that gets close 
enough to the nucleus to effect the liberation of its 
hydrogen satellite. 

This artificial disintegration of elements by a-particles 
takes place only on a minute scale, and its observation 
has only been possible by the counting of individual 
swift hydrogen nuclei by the scintillations they produce 
in zinc sulphide. 

These experiments suggest that the hydrogen nucleus 
or proton must be one of the fundamental units which 
build up a nucleus, and it seems highly probable that 
the helium nucleus is a secondary building unit com- 
posed of the very close union of four protons and two 
electrons. The view that the nuclei of all atoms are 
ultimately built up of protons of mass nearly one and 
of electrons has been strongly supported and extended 
by the study of isotopes. It was early observed that 
some of the radioactive elements which showed distinct 
radioactive properties were chemically so alike that 
it was impossible to effect their separation when mixed 
together. Similar elements of this kind were called 
“ isotopes ” by Soddy, since they appeared to occupy 
the same place in the periodic table. For example, a 
number of radioactive elements in the uranium and 
thorium series have been found to have physical and 
chemical properties identical with those of ordinary 
lead, but yet to have atomic weights differing from 
ordinary lead, and also distinctive radioactive pro- 
perties. The nuclear theory of the atom offers at 
once a simple interpretation of the relation between 
isotopic elements. Since the chemical properties of 
an element are controlled by its nuclear charge and 
little influenced by its mass, isotopes must correspond 
to atoms with the same nuclear charge but of different 
nuclear mass. Such a view also offers a simple 
explanation why the radioactive isotopes show different 


radioactive properties, lor it is to be anticipated that 
the stability of a nuejieus will be much influenced by 
its mass and arrangement. 

Our knowledge of isotopes has been widely extended 
in the last few years by Aston, who has devised an 
accurate direct method for showing the presence- of 
isotopes in the ordinary elements. He has found that 
some of the elements are “ pure ” — i.t, consist of atoms 
of identical mass — ^wliile others contain a mixture of 
two or more isotopes. In the case of the isotopic 
elements, the atomic mass, as ordinarily measured by 
the chemist, is a mean value depending on the atomic 
masses of the individual isotopes and their relative 
abundance. These investigations have not only shown 
clearly that the number of distinct species of atoms is 
much greater than was supposed, but have also brought 
out a relation between the elements of great interest 
and importance. The atomic masses of the isotopes 
of most of the elements examined have been found, 
to an accuracy of about one in a thousand, to be 
whole numbers in terms of oxygen, 16. This indicates 
that the nuclei arc ultimately built up of protons of 
mass very nearly i and of electrons. It is natural 
to suppose that this building unit is the hydrogen 
nucleus, but that its average mass in the complex 
nucleus is somewhat less than its mass in the free state 
owing to the close packing of the charged units in the 
nuclear structure. We have already seen that the 
helium nucleus of mass 4 is probably a secondary unit 
of great importance in the building up of many atoms, 
and it may be that other sim])le combinations of 
protons and electrons of mass 2 and 3 occur in the 
nucleus, but these have not been observed in the free 
state. 

While the mass of the majority of the isotopes are 
nearly whole numbers, certain cases have been observed 
by Aston where this rule is slightly departed from. 
Such variations in mass may ultimately prove of great 
importance in throwing light on the arrangement and 
closeness of packing of the protons and electrons, and 
for this reason it is to be hoped that it may soon prove 
possible to compare atomic masses of the elements 
with much greater precision even than at present. 

While we may be confident that the proton and the 
electron are the ultimate units which take part in the 
building up of all nuclei, and can deduce with some 
certainty the number of protons and electrons in the 
nuclei of all atoms, we have little, if any, information 
on the distribution of these units in the atom or on 
the nature of the forces that hold them in equilibrium. 
While it is known that the law of the inverse square 
holds for the electrical forces some distance from the 
nucleus, it seems certain that this law breaks down 
inside the nucleus. A detailed study of the collisions 
between a-particles and hydrogen atoms, where the 
nuclei approach very close to each other, shows that 
the forces between nuclei increase ultimately much 
more rapidly than is to be expected from the law of the 
inverse square, and it may be that new and unexpected 
forces may come into importance at the very small 
distances separating the protons and electrons in the' 
nucleus. Until we gain more information on the 
nature and law of variation of the forces inside the 
nucleus, further pttgi^ on the detailed strocture of 
^ nudeus may be difficult. . At the same time, there 
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are still a number of hopeful directions in which an 
attack may be made on this most difficult of problems. 
A detailed study of the ^rays from radioactive bodies 
may be expected to yield information as to the motion 
of the electrons inside the nucleus, and it may be, as 
Ellis has suggested, that quantum laws are operative 
inside as well as outside the nucleus. From a study 
of the relative proportions of the elements in the 
earth’s crust, Harkins has shown that elements of 
even atomic number are much more abundant than 
elements of odd number, suggesting a marked difference 
of stability in these two classes of elements. It seems 
probable that any process of stellar evolution must be 
intimately connected with the building up of complex 
nuclei from simpler ones, and its study may thus be 
expected to throw much light on the evolution of the 
elements. 

The nucleus of a heavy atom is undoubtedly a very 
complicated system, and in a sense a world of its own, 
little, if at all, influenced by the ordinary physical and 
chemical agencies at our command. When we consider 
the mass of a nucleus compared with its volume it seems 
certain that its density is many billions of times that 
of our heaviest element. Yet, if we could form a 
magnified picture of the nucleus, we should expect that 
it would show a discontinuous structure, occupied but 
not filled by tlie minute building units, the protons and 
electrons, in ceaseless rapid motion controlled by their 
mutual forces. 

Before leaving this subject it is desirable to say a 
few words on the important question of the energy 
relations involved in the formation and disintegration 
of atomic nuclei, first opened up by the study of 
radioacti\'ity. h'or example, it is well known that the 
total evolution of energy during the complete disinte- 
gration of one gram of radium is many millions of 
times greater than in the complete combustion of an 
equal weight of coal. It is known that this energy is 
initiall)' mostly emitted in the kinetic form of swift a- 
and /i-parlicles, and the energy of motion of these 
bodies is ultimately converted into heat when they 
are stopped by matter. Since it is believed that the 
radioactive elements arc analogous in structure to 
the ordinary ina('tive elements, the idea naturally arose 
that the atoms of all the elements contained a similar 
concentration of energy, which would he available for 
use if only some simple method could be discovered of 
promoting and controlling their disintegration. This 
possibility of obtaining new and cheap sources of 
energy for practical purposes was naturally an alluring 
prospect to the lay and scientific man alike. It is quite 
true that, if we were able to hasten the radioactive 
processes in uranium and thorium so that the whole 
cycle of their disintegration could be confined to a few 
days instead of being spread over thousands of millions 
of years, these elements would provide very convenient 
sources of energy on a sufficient scale to be of consider- 
able practical importance. Unfortunately, although 
many experiments have been tried, there is no evidence 
that the rate of disintegration of these elements can 
be altered in the slightest degree by the most powerful 
laboratory agencies. With increase in our knowledge 
of atomic structute there has been a gradual change of 
our point of view on this imporfant questipn, and there 
is by no means the same certaaity to-day as a decada 


ago that the atoms of an element contain hidden stor^ 
of energy. It may be worth while to spend a few 
minutes in discussing the reason for this change in 
outlook. This can best be illustrated by considering 
an interesting analogy between the transformation of 
a radioactive nucleus and the changes in the electron 
arrangement of an ordinary atom. It is now well 
known that it is possible by means of electron bombard- 
ment or by appropriate radiation to excite an atom in 
such a way that one of its superficial electrons is dis- 
placed from its ordinary stable position to another 
temporarily stable position further removed from the 
nucleus. This electron in course of time falls back into 
its old position, and its potential energy is converted 
into radiation in the process. There is some reason for 
believing that the electron has a definite average life in 
the displaced position, and that the chance of its return 
to its original position is governed by the laws of prob- 
ability. In some respects an excited ” atom of this 
kind is thus analogous to a radioactive atom, but of 
course the energy released in the disintegration of a 
nucleus is of an entirely different order of magnitude 
from the energy released by return of the electron in 
the excited atom. It may be that the elements, 
uranium and thorium, represent the sole survivals in 
the earth to-day of types of elements that were common 
in the long-distant ages, when the atoms now composing 
the earth were in course of formation. A fraction of 
the atoms of uranium and thorium formed at that time 
has survived over the long interval on account of their 
very slow rate of transformation. It is thus possible to 
regard these atoms as having not yet completed the 
cycle of changes whicli the ordinary atoms have long 
since passed through, and that the atoms are still in the 

excited ” state where the nuclear units have not yet 
arranged themselves in positions of ultimate equili- 
brium, but still have a surplus of energy which can only 
be released in the form of the characteristic radiation ♦ 
from active matter. On such a view, the presence of 
a store of energy ready for release is not a property of 
all atoms, but only of a special class of atoms like the 
radioactive atoms which have not yet reached the final 
slate for equilibrium. 

It may be urged that the artificial disintegration of 
certain elements by bombardment with swift a-particles 
gives definite evidence of a store of energy in some^of the 
ordinary elements, for it is known that a few of the 
hydrogen nuclei, released from aluminium for example, 
are expelled with such swiftness that the particle has a 
greater individual energy than the a-partidc which 
causes their liberation. Unfortunately, it is very 
difficult to give a definite answer on this point until we 
know more of the details of this disintegration. 

On the other hand, another method of attack pn 
this question has become important during the last 
few years, based on the comparison of the relative 
masses of the dements. This new point of view can 
best be illustrated by a comparison of the atomic 
masses of hydrogen and helium. As we have seen, it 
seems very probable that helium is not an ultimate unit 
in the structure of nuclei, but is a very close combina- 
tion of four hydrogen nuclei and two electrons. The 
mass of the heKum nudeus, 4*00 in terms of 0“i6, Is 
considerably less than^ the mass, 4'03, of four hydrogen 
.4iudei. . On niodem views there is belie ved.to be a very 
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and t^iis has been confirmed by direct experiment. 
Dr. Chadwick and I have observed that swift hydrogen 
nuclei are released from the elements boron, nitrogen, 
fluorine, sodium, aluminium, and phosphorus when 
they are bombarded by swift a-particles, and there is 
little room for doubt that these hydrogen nuclei form 
an essential part of the nuclear structure. The speed 
of ejection of these nuclei depends on the velocity 
of the a-particle and on the element bombarded. It 
is of interest to note that the hydrogen nuclei are 
liberated in all directions, but the speed in the back- 
ward direction is always somewhat less than in the 
direction of £he a-particle. Such a result receives a 
simple explanation if we suppose that the hydrogen 
nuclei are not built into the main nucleus but exist 
as .satellites probaldy in motion round a central core. 
There can be no doubt that bombardment by 
a-particles has effected a veritable disintegration of 
the nuclei of this group of elements. It is significant 
that the liberation of hydrogen nuclei only occurs in 
elements of odd atomic number, namely, 5, 7, 9, 11, 13, 
15, the elements of even number appearing quite un- 
affected. For a ('ollision of an a-particle to be effective, 
it must either pass close to the nucleus or actually 
penetrate its structure. The chance of this is ex- 
cessively small on account of the minute size of the 
nucleus. For example, although each individual 
tt-particle will pass through the outer structure of more 
than 100,000 atoms of aluminium in its path, it is 
only about one a-particle in a million that gets close 
enough to the nucleus to effect the liberation of its 
hydrogen satellite. 

This artificial disintegration of elements by a-particles 
takes place only on a minute scale, and its observation 
has only been possible by the counting of individual 
swift hydrogen nuclei by the scintillations they produce 
in zinc sulphide. 

These experiments suggest that the hydrogen nucleus 
or proton must be one of the fundamental units which 
build up a nucleus, and it seems highly probable that 
the helium nucleus is a secondary building unit com- 
posed of the very close union of four protons and two 
electrons. The view that the nuclei of all atoms are 
ultimately built up of protons of mass nearly one and 
of electrons has been strongly supported and extended 
by the study of isotopes. It was early observed that 
some of the radioactive elements which showed distinct 
radioactive properties were chemically so alike that 
it was impossible to effect their separation when mixed 
together. Similar elements of this kind were called 
“ isotopes ” by Soddy, since they appeared to occupy 
the same place in the periodic table. For example, a 
number of radioactive elements in the uranium and 
thorium series have been found to have physical and 
chemical properties identical with those of ordinary 
lead, but yet to have atomic weights differing from 
ordinary lead, and also distinctive radioactive pro- 
perties. The nuclear theory of the atom offers at 
once a simple interpretation of the relation between 
isotopic elements. Since the chemical properties of 
an element are controlled by its nuclear charge and 
little influenced by its mass, isotopes must correspond 
to atoms with the same nuclear charge but of different 
nuclear mass. Such a view also offers a simple 
explanation why the radioactive isotopes show different 


radioactive properties, lor it is to be anticipated that 
the stability of a nuejieus will be much influenced by 
its mass and arrangement. 

Our knowledge of isotopes has been widely extended 
in the last few years by Aston, who has devised an 
accurate direct method for showing the presence- of 
isotopes in the ordinary elements. He has found that 
some of the elements are “ pure ” — i.t, consist of atoms 
of identical mass — ^wliile others contain a mixture of 
two or more isotopes. In the case of the isotopic 
elements, the atomic mass, as ordinarily measured by 
the chemist, is a mean value depending on the atomic 
masses of the individual isotopes and their relative 
abundance. These investigations have not only shown 
clearly that the number of distinct species of atoms is 
much greater than was supposed, but have also brought 
out a relation between the elements of great interest 
and importance. The atomic masses of the isotopes 
of most of the elements examined have been found, 
to an accuracy of about one in a thousand, to be 
whole numbers in terms of oxygen, 16. This indicates 
that the nuclei arc ultimately built up of protons of 
mass very nearly i and of electrons. It is natural 
to suppose that this building unit is the hydrogen 
nucleus, but that its average mass in the complex 
nucleus is somewhat less than its mass in the free state 
owing to the close packing of the charged units in the 
nuclear structure. We have already seen that the 
helium nucleus of mass 4 is probably a secondary unit 
of great importance in the building up of many atoms, 
and it may be that other sim])le combinations of 
protons and electrons of mass 2 and 3 occur in the 
nucleus, but these have not been observed in the free 
state. 

While the mass of the majority of the isotopes are 
nearly whole numbers, certain cases have been observed 
by Aston where this rule is slightly departed from. 
Such variations in mass may ultimately prove of great 
importance in throwing light on the arrangement and 
closeness of packing of the protons and electrons, and 
for this reason it is to be hoped that it may soon prove 
possible to compare atomic masses of the elements 
with much greater precision even than at present. 

While we may be confident that the proton and the 
electron are the ultimate units which take part in the 
building up of all nuclei, and can deduce with some 
certainty the number of protons and electrons in the 
nuclei of all atoms, we have little, if any, information 
on the distribution of these units in the atom or on 
the nature of the forces that hold them in equilibrium. 
While it is known that the law of the inverse square 
holds for the electrical forces some distance from the 
nucleus, it seems certain that this law breaks down 
inside the nucleus. A detailed study of the collisions 
between a-particles and hydrogen atoms, where the 
nuclei approach very close to each other, shows that 
the forces between nuclei increase ultimately much 
more rapidly than is to be expected from the law of the 
inverse square, and it may be that new and unexpected 
forces may come into importance at the very small 
distances separating the protons and electrons in the' 
nucleus. Until we gain more information on the 
nature and law of variation of the forces inside the 
nucleus, further pttgi^ on the detailed strocture of 
^ nudeus may be difficult. . At the same time, there 
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utlookjis able to achieve results which far transcend the 
nagiimtion alone of the potest natural philosopher. 
Experiment without imagmation, or imagination with- 
ut recourse to experiment, can accomplish little, 
ut, for effective progress, a happy blend of these two 
owers is necessary. The unknown appears as a dense 
list before the eyes of men. In penetrating this 
bscurity we cannot invoke the aid of supermen, but 
lust depend on the combined efforts of a number of 
dequately trained ordinary men of scientific iraagina- 
ion. Each in his own special field of inquir)' is enabled 
y the scientific method to penetrate a short distance, 
nd his work reacts upon and influences the whole body 
f other workers. From time to time there arises an 
luminating conception, based on accumulated know- 
;dge, which lights up a large region and shows the 
Dnnexion between these individual efforts so that a 
pneral advance follows. The attack begins anew on 
wider front, and often with improved technical 
eapons. The conception which led to this advance 
[ten appears simple* and obvious when once it has 
een put forward. This is a common experience, and 
le scientific man often feels a sense of disa|)j)ointment 
lat he himself had not foreseen a development which 
Itimately seems so clear and inevitable. 

The intellectual interest due to the rapid growth of 
'ience to-day cannot fail to act as a stimulus to young 
len to join in scientific investigation. In every branch 
: scieni e there arc numerous problems of fundamental 
iterest and importance which await solution. VVe 
lay confidently jjredict an accelerated rate of progress 
’ s('ientifi(' discovery, beneficial to mankind cerUiinly 
a material, but possilily even more so in an intellectual 
use In order to obtain the best results, certain 
mditions must, however, be fulfilled. U is necessary 
lat our universities and other specific institutions 


should be liberally supported, so as not 'onl)[ to be in 
a poshiort to Ifain adequately young inves^tors of 
promise, but a^o to serve themselves as active centres 
of research. At the same time there must be a reason- 
able competence for those who have shown a capacity 
for original investigation. Not least, peace throughout 
the civilised world is as important for rapid scientific 
development as for general commercial prosperity. 
Indeed, science is tnily international, and for progress 
in many directions the co-operation of nations is as 
essential as the co-operation of individuals. Science, 
no less than industry, desires a stability not yet acJiieved 
in world conditions. 

There is an error far loo prevalent to-day that science 
progresses by the demolition of former well-established 
theories. Such is very rarely the case. For example, 
it is often stated that Einstein’s general theory of 
relativity has overthrown the work of Newton on 
gravitation. No statement could be further from the 
truth. Their works, in fact, are scarcely comparable, 
for they deal with different fields of thought. So far 
as the work of Einstein is relevant to that of Newton, 
it is simply a generalisation and broadening of its basis ; 
in fact, a typical case of mathematical and physical 
development. In general, a great [)rmciple is not 
discarded, but so modified that it rests on a broader 
and more stable basis. 

It is clear that the splendid period of scientific 
activity wliich we have here reviewed owes much of its 
success and intellectual appeal to tlie labours of those 
great men in the past, who wisely laid the sure founda- 
tions on which the scientific worker build.s to-day, or 
to quote from the words inscribed in the dome of the 
National Gallery, “ 'I'he works of those wlio have stood 
the test of ages have a claim to that respect and 
veneration to which no modern can pretend.” 


Scientific Problems and Progress.^ 

Summaries oe Addresses of Fresidrnts of Sections of the British Association. 


The Oricin of Sficctra. 

'"'PHE focus of Prof. McLcnnari’s remarks in his pre- 
sidential .iddress to Section A (Mathematics and 
Physics), t6 be delivered on September 17, is Bohr’s 
theory of the origin of radiation and of atomic structure. 
Evidence in support of the theory is drawn largely 
from recent researches on the spectra of the elements. 

Among the subjects discussed are the significance 
of the fine structure of the spectral lines of hydrogen 
and the recent attempts to devise a model of the 
ludium atom capable of accounting for the character- 
istics of the helium spectrum. 

In dealing with the question of the genesi.s of atoms 
of various types, illustrations are given of the view 
recently put forward by Bohr that the fundamental 
process that must apply consists in the succes.sive 
binding of electrons by a nucleus originally naked. 
Bohr’s scheme of electronic orbits for the atoms of 
different elements provides a means of establishing a 

’ All the presitlential addre^e* are pubHiihed m ftUl in The Advanca* 
went of Science : 1923 ’’ (London l.John Murray), . > 


roimcxion between spci'tral senes formuhne of different 
types and the energy levels in atoms and, also, of 
deducing the values of resonance and ionisation 
potentials, hitherto undetermined, for a number of 
elements. Special attention is paid to the elements 
of the lead-tin and chromium-manganese groups. 

A number of illustrations are given of the Kossel- 
Sommerfeld Displacement Law, and the importance 
of the recent work of Fowler and of Paschen in this 
connexion is emphasised. Spectroscopic data, recently 
obtained, that are likely to lead to extensions of this 
work are also discussed. 

In dealing with the magnetic properties of certain 
contiguous elements, anomalies are referred to that 
apparently do not find so ready an explanation with 
Bohr’s scheme of electronic orbits for the atoms of 
successive elements as the Kossel-Sommerfeld Dis- 
placement Law. Reference is also made to the prin- 
ciple of quantisation in space recently brought into 
prominence by the interesting experiments of Gerjach 
and Stem and by the work of R, W. Wood and Ellett. 
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This latter, it will be recalled, deals with the power 
possessed by weak magnetic fields of modifying the 
capability shown by the vapours of mercury and sodium 
of polarising radiation scattered by them. 

The adiabatic hypothesis enunciated by Ehrenfest 
is discussed, and also the use of this principle in con- 
junction with the quantum theory in elucidating 
Zeeman effects of the normal type. Reference is made, 
as well, to the interesting and suggestive attempts of 
Heisenberg and Sommerfeld to find in a development 
of the quantum theory an explanation of the anomalous 
Zeeman effect exhibited by certain classes of spectral 
lines. In this application of the quantum theory it 
is assumed that the doublet separations characteristic 
of scries such as those of the arc spectra of the alkali 
elements are in reality Zeeman separations produced by 
intra-atomic magnetic fields. In conclusion there are 
illustrations of the magnitude of such intra-atomic 
magnetic fields, and a discussion of some of the diffi- 
culties raised by Heisenberg and Sommerfeld’s theory 
and of some objections in the way of its immediate 
and general acceptance. 

Physical Chemistry of Surfaces. 

The subjects dealt with by Prof. F. G. Donnan, in 
his address to Section B (Chemistry) are principally 
molecular orientation and molecular dimensions at 
surfaces and in surface films, molecular concentration 
at surfaces and its effect on surface tension, electrical 
potential differences at surfaces, stabilities of foams, 
oil suspensions, lyophobic hydrosols, and oil emulsions. 
The surfaces especially considered are the liquid-gas 
and liquid-liquid surfaces. The researches of W. B. 
Hardy have led to the conception of surface layers 
of oriented molecules, as the result of unsymmetrical 
fields of force surrounding molecules, due to the presence 
of active atoms or atomic groups. The views of Hardy 
have been confirmed by the work of W. D. Harkins 
and his collaborators. 

The study of unimolecular surface layers of insoluble 
substances on the surface of water, initiated by the 
late Lord Rayleigh and developed by II. Devaux and 
A. Marcelin, has led in the hands of 1 . Langmuir and 
N. K. Adam to the determination of molecular and 
atomic dimensions. Certain recent investigations by 
X-ray methods have an interesting bearing on these 
results. 

Unimolecular layers may also be formed by the 
adsorption of vapours on liquid and solid surfaces. 
Dissolved substances which lower the surface tension 
of a gas-liquid or liquid-liquid interface concentrate 
at these interfaces. Do the)' lorm unimolecular layers ? 

Electric potential differences exist at the gas-liquid, 
liquid -liquid, and solid -liquid interlaces. These 
potential differences are affected by “ surface-active ” 
substances, by ions, colloidal micelles, etc. The 
potential differences detennine the stabilities of oil 
suspensions and lyophobic hydrosols. The “ critical ” 
potential differences and the “ critical zone ” of potential 
difference are of importance in such cases. 

The formation of concentrated surface layers and 
surface films plays an important role in the production 
and stabilisation of emulsions. Surface actions are 
of importance in biological ph^omena. The eidstence 


and activity of the living organism are dynamic and 
depend on an environment which is not in equilibrium. 
The living organism is an individual. Further progress 
will depend on the study of the particular actions ol 
individuals rather than the average behaviour ol 
“ crowds.” 

Evolutional Palaeontology. 

The presidential address by Dr. Gertrude Elies tc 
Section C (Geology) is on the subject of ” Evolutional 
Palaeontology in Relation to the Lower Palaeozoit 
Rocks.” The problems of the Lower Palaeozoic Rocks 
still awaiting solution are in the main those of classifica- 
tion and structure, which are largely interdependent 
The most satisfactory solution appears to lie in the 
application of the principles of evolutional palaeontology 
The most effective modem classification of strata is 
that based upon the coming in of new forms of life 
but if it is to be of wide application this must not b( 
connected directly with changes in the character 01 
the sedimentation. 

The variation in the nature of shallow-water faunas 
due to various factors such as temperature, salinity 
and clearness of the water, is illustrated by referencs 
to the recent work at the Danish Biological Station 
the classification and correlation of such- deposits 
must be a matter of great difficulty unless a commor 
principle can be introduced. The^^ndard for pur- 
poses of classification must be in the faunas 

of the deeper waters of the Low^ Palaeozoic seas 
where the changes in the fauna show primarily as ar 
advance in the evolutional stage of the organism: 
concerned. The various shallow-water deposits shoulc 
be referred to those of deeper-water origin when possible 
or the relative ages may to some extent be determinec 
by noting the evolutional stage reached by variou: 
organisms composing the faunas. 

These principles are illustrated by a study of th< 
evolution of the Graptoloidea as the characteristic faunj 
of the deeper-water sediments of the Lower Palaeozoic 
and it is shown that important evolutional stages an 
characteristic of definite geological horizons, thcsi 
being recognisable without any knowledge of thi 
various Graptolite species. In the faunas of thi 
shallower-waters the evolution of certain features ii 
some species-groups of the Trilobita are described anc 
the horizons at which these occur are noted. Mentioi 
is made of the work already published on other fossi 
phyla, and attention is especially directed to that 0 
■ various observers on the evolution of the corals ii 
the Carboniferous as the type of work to be aimed a 
in the future in the Lower Palaeozoic Rocks. 

The old purely descriptive work so often carriei 
out entirely in the museum or laboratory must givi 
place to that in which fossils are regarded as parti 
of once-living entities possessing definite ancestors a|l( 
descendants developing along definite lines, the relation 
ships of these being controlled always by field woA. 

Zoology and its Human, Aspects. 

Prof. Ashworth devoted the first part of hi 
address to Section D (Zoology), oa September 13, to 1 
brief retrospective giiice ove^^iloine.of the lines o 
, developn^t in .2oc^t^ last meeting, ii 
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Liveipool, He referred to the rapid extension of 
physiological methods of inquiry to the lower organ- 
isms, the discovery of artificial parthenogenesis, the 
intensive study of egg-cleavage, cell-lineage, and the 
maturation of the egg and sperm, the remarkable 
progress of cytology, and to rcfsearches on the structural 
basis of heredity and on the nuclear mechanism 
correlated with sex. * Other subjects discussed were the 
study of the finer structure of the nerve-cell and its 
processes and of the neuromotor system of the Protozoa, 
the investigations on the ciliate Protozoa, especially on 
Paramaecium, with the purpose of ascertaining whether 
decline and death depend on inherent factors or on ex- 
ternal conditions, and the researches on the culture of 
tissues,' which are leading to a knowledge of the con- 
ditions which determine the growth and differentiation 
of somatic cells. 

In the second part of the address some of the bear- 
ings of zoology on human welfare were considered. 
At the time of the last meeting in Liverpool insects 
were suspected of acting as transmitters of certain 
pathogenic organisms to man, but these cases were 
few and in no single instance had the life-cycle of the 
organism been worked out and the mode of trans- 
mission from insect to man ascertained. The part 
played by the mosquito as host and transmitter of 
the parasite of malaria was made known by Ross 
nearly two years after that meeting. Of the ten 
important examples of arthropods now proved to act 
as carriers of pathogenic organisms to man, Prof. 
Ashworth chose three for consideration, namely, 
Stegomyia and yellow fever, tsetse-flies and sleeping- 
sickness, and the flea Xenopsylla cheopis and plague, 
this last jiroviding a fine illustration of the value of 
careful work on the systcmatics and on the structure 
and bionomics of 'the in.sect concerned. Intensive 
work on the Protozoa has been an outstanding feature 
during the last twenty-five years, and Enlmnccba 
histolytica, the organism of amoebic dysentery, was 
taken as an example of the importance of researches 
on Protozoa which directly affect man. Of the notable 
investigations on parasitic worms, reference was made 
to the great advances in our knowledge of the life- 
history and bionomics of Ancylostoma and of Schisto- 
soma (Bilharzia), which have enabled effective measures 
to be taken against infection by these parasites. 

In conclusion, Prof. Ashworth referred to the place 
and value* of zoology in the medical curriculum, gave 
an outline of the subjects which he considered should 
he included in the course of zoology for medical 
students, and invited discussion on this part of the 
address. 

The British Empire as a Maritime State. 

The subject of Dr. 'Vaughan Cornish’s presidential 
address to Section E (Geography) is the “ Geo- 
graphical Position of the British Empire.” It may be 
thought that an Empire on which the sun never sets, 
with lands in both hemispheres and on every continent, 
cannot be assigned a place upon the map, and in fact 
so long as it is regarded from the continental point of 
view it cannot be given a definite geographical position. 
It is> however^, a maiitime State^ the metropolitan and 
other provinces being by oCe^ routes on which 


lie British ports of call which can be used as naval 
stations, but separated strategically by those parts 
of the ocean which are not so provided, and are readily 
dominated from the ports of other Great Powers, An 
examination of these conditions shows that, taking 
account only of the communications which are avail- 
able in all circumstances, the lands of the British 
Empire arc connected by the Atlantic and Indian, 
separated by the North Pacific Ocean. Hence the 
geographical position of the Empire is well represented 
by the form of Mercator map in which the meridian 
of Greenwich is central and the right- and left-hand 
edges are at longitude iSo*". The Empire thus 
appears astride the North Atlantic and the Indian 
Ocean, but with its Pacific shores unconnected. 

A symmetrical arrangement is revealed upon this' 
map if a direct line (part of a great circle) be drawn 
from Halifax, Nova Scotia, the eastern terminal of the 
Canadian Pacific Railway, to Fremantle, the we.stem 
terminal port of the Australian railways. This direct 
line (twisted on the map into the form of the letter S) 
passes through Lower Egypt close to the Suez Canal, > 
which is not very far from its middle point. It follows 
somewhat closely the main steamship track of the 
Empire. At one end is Canada, at the other Australasia, 
the British Isles on the north and South Africa on the 
south. The coloured populations of the Empire are 
also distributed symmetrically with reference to the 
line, those of India on the east, of Africa on the west, 
so that the great circle from Halifax, N.S., eastwards 
to Fremantle is the geometrical axis of the limpire. 

The Empire as thus mapped can be shown to have 
an intermediate position on the present commercial 
and international communications of the world suclfr 
as no other Great Power occupies, so that the British, 
in a greater degree than any other people, are the 
doorkeepers of the world. 

The consolidation of the position turns on the future 
of colonisation during the time which remains before 
the untilled lands of the world are occupied by peasantry. 
In the second part of the address the present tendency 
of this movement is traced both among coloured and 
white peoples, and special attention is given to the 
question, now so much debated, whether a surplus of 
birth-rate over death-rate in Great Britain is, or is 
not, in the interests of the country, of the peoples of 
the Empire, and of mankind. 

Population and <Vnemployment. 

The common impression that Europe is already 
threatened with over - population may be traced 
to two sources — to observation of the exceptional 
volume of unemployment to-day, and to the words of 
certain economists describing Europe before the War. 
Sir William Beveridge deals with these subjects in his 
presidential address to be given to Section F (Economics) 
on Monday, September 17. Unemployment does not 
necessarily or naturally point to excessive growth of 
population ; severe and prolonged unemployment has 
occurred at times and in countries which were certainly 
not marked by over-population. Statements such as 
those of Mr. Keynes, that Europe was over-populated 
even be^rc the War, appear ill-founded ; in Europe, 
IB5 less, than in the New World, the yield of com 
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per acre and per head of the population was rising, 
not falling; the price of com relatively to other 
commodities was falling, not rising, up to the eve of 
War. There is still room for the expansion of the white 
races. In Britain, as distinct from Europe as a whole, 
the rate of material progress which marked the Victorian 
age was not maintained from 1900 to 1910; this 
apparent check, however, may have been temporary 
and due to special causes. 

In considering the position of Britain after the War, 
the example of (lerraan Austria, a highly specialised 
and advanced community depending on free trade over 
a large and varied area, is apposite. The optimum 
density of population in any given region depends, not 
on that region alone, but also on the economic condi- 
tions and needs of the rest of the World. A decline of 
international dealing hurts all, but most of all the 
highly specialised communities typified by German 
Austria and liritain. The suggestion that we should 
avoid the “ Austrian risk ” in future by aiming at self- 
sufficiency is not practical. Britain, as we know it, 
and with anything like its present population, depends 
upon peace and trade. Its excessive unemployment 
to-day can be fully explained by the War and its after- 
math of e('onomic disorganisation, and the remedy 
must be sought elsewhere than in birth control. 

Though, howevTr, increased birth control is not re- 
quired by the conditions of Europe before the War and 
is irrelevant to its present troubles, the problem of 
numbers has to l)c faced. Man cannot with safety 
indefinitely reduce tlie death-rate and leave the birth- 
rate to look after itself ; as a matter of history, he lias 
at almost all stages of his development limited the 
number of his descendants. The problem of popula- 
tion is, at the moment, a matter for suspension of judg- 
ment and inquiry. Two inquiries in particular are 
suggested : one, into the potential agricultural re- 
sources of the world, analogous to the inquiries made 
at various times as to coal ; the other, into the physical, 
psychological, and social effects of the restriction of 
fertility which has become general among European 
races in the past fifty years. 

Tkamsport and its Debt to Science. 

Sir Henry Fowler’s address to Section G 
(Engineering) deals with the subject of transport and 
its indebtedness to science. Since its foundation the 
city of Liverpool has been associated' with transport, 
and no town owes so much to the facilities to trade 
which transport has afforded, or has played so fre- 
quently the part of a pioneer in the inception of new 
methods . The Mersey and T rent Canal, the Manchester 
Ship Canal, the Rainhill Railway trials, the electrifica- 
tion of the Liverpool and Southport railway, and the 
Commercial Motor Trials of the Liverpool Self-Pro- 
pelled Traffic Association testify to this. 

All advances in methods of transport have been the 
result of the availability of scientific knowledge. Since 
the time of Watt these advances have taken place 
when the “ ordered knowledge of natural phenomena ” 
has allowed. Progress has depended upon this know- 
ledge; locomotive design benefited by the experi- 
ments of Schmidt ; electric traction by the numberless 
researches into electrical phenomena, and the develop- 


ment of the turbine by Parsons ; the wwk ( 4 , the 
latter gave a fresh impiie to marine transport. The 
motor car and the aeroplane owe much to the Otto 
cycle and the work of Daimler on internal combustion 
engines. The above are the results of work on methods 
of propulsion. The advance in our knowledge of 
material has also played its part. Until the invention 
of Bessemer the material requisite was not available 
in quantities sufficient to allow of much progress being 
made. The early work of Hadfield on alloy steels has 
developed in such a manner that the motor car and 
the aeroplane are possible as we have them to-day. 
It is not alone in general and large questions that 
scientific knowledge has helped transport, but it can 
be shown that a careful investigation of the properties 
of the steel from which locomotive crank axles are 
made has led to a large increase in their life. 

One great trouble with scientific development on 
industrial lines is the difficulty of obtaining correct 
results from practical application. The transport 
bodies have no axe to grind in the use of any particular 
thing, and should show their appreciation of ihcir 
indebtedness to science by freely giving the results 
of their work. 

Another trouble which still exists is that the personal 
contact oi the .scientific man and the practical engineer 
does not occur frequently enough, and the meetings 
of the Association should be more freely used for tins 
[ purjiose, 

[ 

Ecypt as a E'ield roR Anthropological Research. 

As the habits, modes of life, and occupations of all 
communities are immediately dependent upon the 
features and products of the land in whu'h they dwell, 
any inquiry into Egyptian origins ought to begin with 
the question, What were the physical conditions which 
prevailed in Egypt and its bordering deserts in the 
period immediately preceding, and during the rise of, 
the Egyptian civilisation ? Discussing what is actually 
known about the fauna and flora of the dynastic and 
predynastic periods, Prof. Newberry, in his presidential 
address to be delivered to Section H (Anthropology) 
on September 17, shows that a material change must 
have taken place in the character of the climate of 
North-Eastern Africa since pre-agricultural days. The 
fauna and flora have receded southwards, and the 
physical conditions which now prevail in the region 
north of the Atbara are similar to those which prevailed 
in the deserts on either side of the Lower Nile Valley 
in early times. The people living in this part of the 
Anglo-Egyptian Sudan arc Ilamite, and, as Prof. 
Seligman has shown, the least modified of these people 
are physically identical with the predynastic Egyptians 
of Upper Egypt. Prof. Newberry suggests that they, 
like the fauna and flora, have receded southwards under 
the pressure of the advance of civilisation, and that 
the physical conditions of the country have preserved 
them to a great extent in their primitive life and 
pursuits. The picture of life in the Taka country as 
drawn by Burckhardt in 1813 would, except in some 
unimportant details, equally well depict the pre- 
dynastic Egyptians. 

Prof. Newberry proceeds to show that the earliest 
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civilisation in £g^ artse hi the and that it 
spread nip the rivn. Before Jlen^ ^nquered 
north there had been a Hngdom of Middle and Upp^v 
E^t, and before that a lungdbm with its capital at 
Sais in the North-Western Delta. The people of the 
North-Western Delta were closely connected with the 
early Cretans, and were of the same race as the pre- 
dynastic people of Upper Egypt. In the Eastern 
Delta at an early period lived a pastoral clan that 
had come in from Western Asia and brought into 
Egypt the domesticated goat and sheep, as well as two 
important cults connected with trees that were not 
indigenous to the soil of Egypt, The absence of timber 
trees makes it doubtful whether the art of the carpenter 
arose in the Nile Valley. Architectural styles founded 
on wood construction cannot well have originated in 
a timbcrless country, nor could the art of building 
sailing or sea-going ships. It may be doubted that the 
custom of burying the dead in wooden cofTins aro.se in 
Egypt ; the resins used in embalming were not native 
to the Nile Valley. No incense trees or shrubs arc 
known in Egypt, hence it is probable that the cere- 
monial use ol incense did not arise there. Such are 
some of the anthropological questions raised by a 
study of the flora of the Lower Nile Valley. 


Symbiosis in Animals and Plants. 

Prof. Gkoroe H. F. Nuttall’s addrc.ss to Section 1 
[Physiology) dealt with (i) Symbiosis in plants : 
ichcns ; root-nodules of leguminous plants ; the 
.ignificance of micorhiza in various plants, especially 
irchids ; and (2) Symbiosis in animals : Algie as 
.ymbionts in various animals ; symbiosis in insects ; 
nicro-organisms in relation to lumincseenee in animals. 
The subject is one of broad biological interest, an 
nterest that should appeal equally to the physiologist, 
mthologist, and parasitologist. It is a subject on 
vhich much work has been done of recent years, and 
nformation relating thereto lies scattered in the 
icientific literature of different countries. 

The term symbiosis denotes a condition of conjoint 
ife existing between different organisms that are 
lencfited to a varying degree by the partnership. 
The condition of life defined as symbiosis may be 
egarded as balancing between two extremes, complete 
mmunity and deadly infective disease. Symbiosis 
las doubtless originated from parasitism. One condi- 
:ion merges into the other, there being no line of 
iemarcation to separate them. Some organisms sup- 
)osed to be symbionts to-day may prove to be parasites 
»n further investigation. Certain structures that have 
leen described in the past as normal intracellular bodies 
n animals and plants liave in a number of cases been 
ihown to be micro-organisms which can be cultivated or 
ymbionts that are transmissible hereditarily from host 
;o host. The address constitutes a summary of what 
s known to-day of symbiosis in the animal and vege- 
able kingdoms. Apart from its scientific interest, 
;he economic importance of studies on symbiosis is 
ixemplified by what has been established, on the 
)otanical side, with regard to the root-nodules of 
eguminous plants, the germination of orchids, and tte 
>rigm of tubers. « ■ 


‘ ■ ItswEiijt MiswcaM r^gEr wu cs 

Tee address by Dr. CjyHl Burt, president oE Sedtiph. 
J (Fs}^holo^), deals with the mental differences be- 
tween individuals, with special reference to iq)plied 
psychology in education and industry. The most 
remarkaWe advances made by psychology during 
recent years consist in the rapid development of what 
threatens to become a new and separate branch of 
science; namely, the study of individual differences 
in mind. The numerous data collected from various 
fields of applied psychology— from the psychology of 
education, industry, and war, of mental disorder, 
deficiency, and crimc~are now sufficiently extensive 
and trustworthy to deserve co-ordination into a single 
systematic body of knowledge. 

Early pseudo-scientific attempts to diagnose mental 
characteristics from physical and other signs were 
misled by an inadequate technique. The true pro- 
cedure was supplied by Sir Francis Gallon, who applied 
to the general problem two .special methods of inquiry — 
the statistical method of correlation, and the experi- 
mental method of ps^i hological tests. These in turn 
rest upon a fundamental assumption, which recent 
work ha.s verified — the continuity of mental variation. 
This is the keystone of individual psychology as a 
science. The differences lietwcen one man and another 
arc always a matter ol “ more or less,” seldom, if ever, 
a ciuestion of presence or absence or of “ all or none.” 
There arc no such tlungs a.s mental tyjies ; there are 
only mental tendencies. 

The general scheme under which individuals are to 
be studied is much the same, whctlicr they are normal 
or supernormal, backward, defective, or delinquent, 
or ordinar}' applicants for vocational guidance. 

The po.sitive foundations for a practical psychology 
of individual differences have been laid in three broad 
generalisations, each the separate suggestion of recent 
experimental work . These consist in a trio of important 
distinctions : the di.stinction between intellectual and 
emotional characteristics, between inborn and acquired 
mental tendencies, and between general and special 
capacities. The future progress of individual psycho- 
logy will coasist chiefly in devising more exact methods 
for examining mental qualities under each of these 
respective heads. 

Aspects of the Study of Botany. 

Mr. a. G. Tansley’s presidential address to Section 
K (Botany) deals with some aspects of the development 
of pure botany during the last thirty or forty years, 
especially in the British Isles. By means of quotations 
from representative botanists of the last decade of last ' 
century, the views held at that time on the relation of 
morphology and physiology— that they were two 
independent “ disciplines ” or branches of botany — 
are illustrated. It is pointed out that little prop*ess 
has been made towards reahsingihe idea of determining 
the “ genealogical tree ” of the plant kingdom, and 
this not so much from the fact that our knowledge is 
still incomplete, as because, in the recent words of a 
-great -authority, it has become evident that the past 
development of the plant kingdom is represented by 
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“ a series of separate lines, some stretcljing into a 
remote past, others of more recent origin,*^* and it 
would almost seem that ‘ missing links ’ h^Ve never 
existed.” The increasing doubt as to whether many 
organs formerly regarded as homologous are really 
homologous in the strict sense is mentioned, and 
it is suggested that our increasing, though still rudi- 
mentary, knowledge of the factors that determine 
organic form will lead us to expect a recurrence of the 
same formative factors, producing similar structures, 
on different lines of descent, independently of parti- 
cular life conditions. 

The so-called “ Neo-Darwinian ” account of evolu- 
tion is then stated, and its weak points indicated; 
and a description of the changes brought about by 
the work of Mendel and his followers, of Dc Vries and 
of Johannsen, leads to an attempt to form a picture 
of the origin of species in the light of present knowledge. 
It is shown that tlie problems of phylogenesis and 
ontogenesis are necessarily interlinked, and it i.s 
suggested that in the causal study of development of 
the individual lies the best hope of determining 
eventually the real nature of the “ genes ’ which 
geneticists must postulate to account tor the observed 
phenomena of inheritance. 

Emphasis is laid on the view that the central and 
vital part of biology is, and must be, the study of 
process, and it is suggested tliat only by stressing this 
point of \’iew, espef ially in elementary teaching, will 
it be possible to retain the power of looking at the 
science of plants as a whole and thus of checking the 
disruptive tendencies which have led to the segrega- 
tion of different branches of the subject. 


The Education of the People. 

Prof. T. P. Nunn, in his address to Section L 
(Educational Science), pointed out that the aim of 
popular education is to train the young to conserve and 
develop those elements in the tradition of national life 
and activity which are consciously judged or instinct- 
ively felt to be of most worth. Its content will, there- 
fore always express the .distinctive ethos of a nation, 
and' in particular, will reflect the prevalent view as to 
the proper relation between the individual and the 
social body. Assuming that in Great Britain we are 
committed to the ideal of equal citizenship for 
ultimate aim of our schools must be to bring all children 
effectively under the influence of those currents in our 
cultural tradition which have the greatest and most 
enduring value. Consideration shows that these must 
include, in addition to our typical traditipns of char- 
acter and manners, the traditions of creative activity 
represented in literature, science, and the fundamentol 
arts and crafts. The aim thus indicated cannot be 
achieved so long as education ends for most boys and 
girls at fourteen ; but it does not necessarily inj)ly a 
“ grammar school curriculum ” for all. A techriical 
training, provided that it embodies some dignified 
tradition of intellectual, aesthetic, or practical activity, 
satisfies the criterion laid down. It is, however, 
essential tliat all education should be liberal in outlook 
and scope. 


Science and the Agricultural Crisis. 

The main purpose of the presidential address delivered 
by Dr. Charles Crowther to Section M (A^culture) 
is to indicate some of the directions in which immediate 
help towards the alleviation of the agricultural crisis 
can be given by the man of science, and some of the 
lines along which development of our scientific and 
educational organisation is more especially necessary 

at this juncture. . , , . ..u ^ 

The most fundamental of all kinds of assistance that 
science can give the fanner is that furnished by way 
of research, but this must of necessity be slow in 
development, and dependent for the dissemination of 
its results throughout the industry upon an extensive 
and efficient advisory organisation in close touch with 

the farmer. , i r r 

Similarly also any raising of the standard of farming 
through formal education can only be effected gradually, 
and the conclusion is reached, therefore, that the mo.st 
hopeful way of rendering assistance quickly is through 
advisory work. The root difficulty of agricultural 
educational work in the past has been to secure a 
sufficiently intimate and widespread contact with the 
fanner, and for this purpose no agency at our command 
is so valuable as advisory work, involving as it does 
a contact with the individual farmer which is both 
direct and sympathetic, originating indeed m most 
cases out of a direct request for help. 

Rapid progress through advisory work postulates, 
however, a far more numerous staff of advisers than 
are available at present, some counties being indeed 
totally unprovided for, while in many others the 
advisory staff consists of only one man in the person 
of the County Agricultural Organiser. It is here where 
the next extension of facilities should take place. In 
relation to the organisation operating in direct contact 
with the fanner, research and organised education are 
for the time being adequately developed— the latter 
indeed producing now a considerable sunilns of trained 
1 men for whom employment in educational work is not 
I available. This in itself implies a certain loss of pro- 
portion in the development of the whole apcultural 
educational organisation, and is to be remedied by the 
extension of the base upon which the whole structure 
rests, which is constituted of advice, elementary 
agricultural education, and propaganda. At the same 
time a closer degree of co-ordination and co-opcration 
between the various elements of the educational 
organisation is desirable. 

In conclusion, although advisory work may be oui 
most effective means of rendering immediate help, i 
more permanent contribution to the future prosperit’ 
of British agriculture will be made through our 
tional system in the training of the farmers of tb 
future. ' As yet we have not succeeded in persuadmj 
the general body of farmers that technical educatio] 
is an essential element in the training of the youni 
farmer. The natural development of such a conyictio: 
must perhaps be slow, but might be greatly accelerate 
if more importance were attached to scientific trmmn 
as well as practical experience in the letting of farmi 
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T RJlJE versatility is a veiy ^onderfuf A fit 
object for the admiration of crowds. History, 
which is life, offers few examples of true veasatility, 
but what history' omits Shakespeare supplies and 
modem governments assume. Thus tlie Henry of 
poetry: - 

Never was such a sudden scholar made. . . . Tiira 
him to any cause of policy, The Gordian knot of it 
he will unloose, Familiar as his garter. 

In modern governments, too, abstrusest specialisms 
must be presumed to grow “ like the summer grass, 
fastest by night.’ ’ Although Sir William Joynson-Hicks 
had already held three governmental positions within a 
year, it may not have been the poetical parallel that 
has just led to his appointment as Minister of Health ; 
it may have been the old, outworn, Platonic view of 
the abilities, or absence of them, essential to a states- 
man; or even mere political exigency. Of one. thing 
we are sure, that the development of a young but 
vitally important Ministry has been delayed, we hope 
only temporarily, by the appointment. If a surgeon 
should ever be offered the woolsack, there is not a 
lawyer but would deem his previous courses to have 
been very vain indeed ; but to bestow the title of 
Minister of Health upon a layman evokes singularly 
little comment. We must be richer than we imagine 
we are in politit:al genius if the solution of such problems 
as the inception of an administration of state medicine 
can be taken up, in a social organisation of such magni- 
tude and complexity as our own, at the rate of four a 
year. But there is , to the pu blic view, an appearance of 
difference'betw’een the legal and the medical cases, which 
must be examined and understood before we can procefed 
intelligently towards an improved condition of affairs. 
This aspect of the matter has never been analysed 
more shrewdly than by Sir Lenthal Cheatle, who, so 
long ago as last January, set forth to defend the 
Ministry of Health from the Ministers in the Nineteenth 
Century and After. In his balanced and moderate ex- 
position there is not a loophole left for political control 
of the office, because the sole reason for political control 
is objection to medical control, and of such objection 
nothing survives Sir Lenthal Cheatle’s examination. 
He realises that Dr. Addison’s appointment — a purely 
political appointment, by the way— did not prove, in 
the opinion of many people, to be a good one. There 
have been lawyers who have held the Lord Chancellor- 
ship and failed in it, lawyers who have held the Premier- 
ship and come to grief, lawyers who have held the Irish 
Secr^arjrship and brought grief to others ; but it is stil 
considered rigl\t and pr^r to appoint a lawyei 
Solicitor-QepeAl/j^though'd Solidtors-General some 
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have been better than others. Sir Lenthal^ Cheatle 
realises that a man can be a good Minister of Health 
and a bad political tub-thumper, or a great doctor and 
a bad Minister of Health. He realises that the members 
of the medical profe.ssion actually in the House of 
Commons, and available for so great a post, are very 
limited in number, and that occasions may arise when 
the kind of man wanted would have no scat. Most of 
the medical members of the present Parliament are 
there because, first or last, they are politicians, and 
between them they represent every party opinion in 
the House. They are not there hecausc politics is 
the high road to professional advancement. It is not. 
It is a hobliy for medical men who are also men of 
leisure, the politically minded representative.s of 
politically minded ('onstitiiencies, who, happily, bring 
into the deliberations of Parliumimt, nevertheless, a 
wealth of special knowledge N^aluable to the com- 
munity. 

We fail to see in any om; of these circum.stanccs an 
irremediable defect in medical representation or an 
insuperable barrier to the apjiointment ot a Minister 
able to direct the first steps of the nation along the 
pathway to a socially organised health and fitness. 
But that path is not one of lorensic argument. It is 
one of vision and discovery, possilile only to him whose 
mind is well prepared for the germination of the creative 
idea by long and close familiarity with the discipline 
of his science at first hand. Nor must he be sunk 
beneath the weight of problems of policy and adminis- 
tration foreign to his office, or deprived of jurisdiction 
essential to its unity. Sir Lcnthal ('heatle is right 
in asserting that the truth, dignity, and force of the 
public utterances of such an office would themselves 
advance* the cause of health and instruct and benefit 
mankind. The re(iuisitc ability is one that is typically 
British, exemplified in ever}' department of our (Honial 
administration, and particularly in the rise of the 
science of tropical medicine, which is state medicine, 
under the guidatu'e of British workers. 

Possibly it is true that the medical profession itself, 
having arrived at a clear perception of its functions 
in modern social life, has not realised how it can make 
them properly effective. But this opens up questions 
of great complexity concerning professional and public 
psychology, both separately and in relation to each 
other. The pendulum of popular opinion concerning 
medical men swings from excess to excess through 
ignorance. In moments of personal thankfulness a 
doctor is a saint j in moments of collective contempla- 
tion he is sometimes worse, but never better than a 
wordy fool. The people have invented proverbs 
about doctors, as they have invented proverbs about 
everything they distrust: proverbs about, tbeir differ- 


ing and about their mistalces; Biut let , a man go to 
his doctor, or his doctor come to him— a sort of re- 
conciliation occurs. It is a wider thing than it looks, 
for at heart it is a reconciliation between life and 
science. The burden of achieving that same recon- 
ciliation in politics must fall mainly on the shoulders 
of the medical profession. -Its members we should 
describe at present as inarticulate rather than dumb, 
for the medical profession is, after all, a thing of vast 
subdivisions. Medical science and the profession are 
not interchangeable terms, and the battle is not the 
doctors’ alone, but theirs for science and the advance- 
ment of social life. 


Time lived .and Time represented. 

Vurh et simiiltanHU : a propos de la thiorie d' Einstein. 
Par Henri Bergson. (Biblioth^que de Philosophic 
contemporaine.) Deuxi^ime edition, augmentee. 
Pp. X -1-280. (Paris: Fdix Alcan, 1923.) 8 francs 
net. 

W HEN M. Bergson published the original edition 
of this book last year, he refused to allow its 
translation because he reg.arded the w'ork as tenta- 
tive. It WiUJ the result of a sjK'cial study, which had 
required a setting aside of purely philosophical research 
in order to concentrate on mathematical problems. 
The effect of his intervention in the relativist contro- 
versy, which he recognised to be vital in its bearing 
on the future of mathematics and metaphysics, ('ould 
not be foreseen. He has now publislied a second 
edition, and while he has hot found it necessary to 
revise or alter or modify the first, he has added three 
appendices, which not only greatly enhance the value, 
but also enable him in a most striking way to reconcile, 
and bring into harmony, his theory of time as funda- 
mental reality, I’etoffe meme de I’univers (“ il n’y a 
pas d’etoffe plus resistante ni plus substantiellc ”), 
with the principle of relativity, according to which 
time is a variable coefficient, entering with variable 
spatial coefficients into infinite systems of reference. 

The first edition of the book was reviewed in Nature 
of October 14, 1922. The review' led to a correspond- 
ence which is interesting in the fact that it concerned 
the problem which has called for the new matter in 
the second edition. This new matter is contained, 
as we have said, in three appendices, which, though 
each is complete with its own separate topic, are 
sequential in the argument and cumulative in force. 
The first deals with the interesting paradox, “Le 
voyage cn boulet.” A very striking mathematical 
demonstration of it is furnished in a letter addressed 
to M. Bergson, “ par un physicien des plus distir^^s,*' 
which he quotes, in full.' Two obsei^e^, Peter and 
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Paul, are standing together, and each marks the 


lour 0^ on hu synchronoiu clock. Paul is then 
carried suddenly outwards from the earth a specified 
fistance and back again in a rectilinear and uniform 
novement relatively to the earth and at a velocity 
>f 259,807 kilometres a second. On his return, he 
finds that Peter’s clock records 8‘', while his, Paul’s, 
records 4’', and it is proved by means of Lorentz’s 
formulae that each clock has quite correctly measured 
the time of one and the same event. 

Bergson’s reply to his correspondent is clear and 
precise, and involves no dispute as to actual matter 
if fact. He is able to admit the discrepancy in the 
time represented and also to affirm the identity of the 
Lime lived, and yet to reconcile the paradox. He 
begins by pointing out that the shortening of the time 
IS measured by Paul’s clock is point to point analogous 
:() the contracting of Paul’s dimensions as his distance 
ncreascs in Peter’s perspective. Does Peter think, he 
isks, that because Paul diminishes in his perspective 
le is really becoming the dwarf he appears ? He does 
lot, and he need not, and neither need he suppose 
;hal Paul’s retarding clock is really registering shorter 
;ime. Paul’s time, like Paul’s dimensions, is the time 
'epresented by Peter as that which belongs to a system 
)f reference which is not Paul’s, but Paul’s-syslem-in- 
miform-translation-relatively-to-his-own. It is only 
Paul’s system for Paul when he is immobilised in the 
lysLcm. The paradox arises from supposing that 
Peter is immobilised in his system of reference, that 
Paul similarly is immobilised in his, and that the 
;wo systems, while immobilised, are moving relatively. 
There is only one time lived, and that is the time of 
;he system in which the observer is immobilised. This 
nay be Peter or it may be Paul, but if it is Peter, 
Paul’s time is represented time for Peter, and vice 
msa, Bergson’s conclusion is ; the formulae of 
Lorentz quite simply express what must be the measure- 
nents attributed to the system S', if the physicist in 
system S* is to imagine that the velocity of light is 
:he same for the physicist in S' as it is for him in S. 

The second appendix deals with the reciprocity of 
iccelerations. Is there perfect equivalence between 
:ulative systems of movement when, as in the shock 
ixperienced at the sudden stopping of a train, there 
;S a psychical experience which has itself no equivalent ? 
fn other words, can there be pure reciprocity in accelera- 
tions when certain of the phenomena concern only 
me of the systems ? The argument of this appendix 
is especially important, and illuminates for the first 
time a very puzzling position. Stated briefly, it is 
IS follows. If we analyse the acceleration and fix its 
dements as a succession ol represented systems^ each 
in its turn a systqn S' >with4:eprese^t^ time/ 
Ntt. 1812. 
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in relatian to an unmobihsed system S with real time 
/, then the reciprocity is simple and complete,* arty 
system which in relation to a system S is' a system S' 
cai^ itself be a system S, provided that when S' changes 
to S, t' becomes t. The symmetry is perfect. But 
we, on the contrary, are continually representing fo 
ourselves one immobilised system S, to which we Oppose 
a multiplicity of distinct systems animated by various 
movements, although we still represent them as one 
unique system S'. When the passenger is thrown 
from his seat by the sudden stoppage of the train, it 
is because the material points of his body do not 
preserve invariable positions in relation to the train. 
There is no dissymmetry, but instead of a reciprocity 
between S with t and S' with t\ we have to make the 
real time belong successively to S" with S'" with 
and so on. The complexity may be infinite, and 
what we are trying to do is then to make one immobil- 
ised system S reciprocal with infinite systems con- 
sidered not as infinite but as one and unique. 

The most important appendix is the third : it deals 
with real time and world-lines (" Temps propre et 
ligne d’univers It is not possible to abbreviate 
the argument, which must be read ; here we can only 
indicate its nature. It takes its start from an equation 
quoted in full from Jean Becquerel. Given a material 
system of reference, all the points of which are in the 
same state of movement {i.e. any portion of matter 
in which the spatial distance separating events is null), 
the time between two events which an observer will 
measure is the time t proper to the system, the time 
which its clocks are registering. A clock in a moving 
system (whether moving uniformly or non-uniformly) 
measures the length, divided by the velocity of light, 
of the arc of the world-line of the system. This 
principle is worked out to show that in a system in 
uniform translation (the earth, for example) two 
clocks to be identical and synchronous must be in 
the same place. Let one be suddenly and rapidly 
displaced, and at the end of a certain time (the tii](te 
of the system) be replaced, it will be found to be re- 
tarded. Bergson accepts Becquerel’s demonstration 
(barely indicated here because the mathematical 
equations are omitted), and proceeds to show how the 
physicist and the philosopher have each a distinct 
interest ; the physicist must represent a time which is 
infinitely variable, the philosopher must affirm a 
time which is absolute and lived. The two interests 
must be respected and can be reconciled. 

Finally, Bergson considers Einstein’s case of a field 
of gravitation produced by the rotation of a disk. In 
such a system, he quotes Einstein as saying, “ It is 
impossible to determine time by means of clocks 
isdnCh arc imitwbile as regards the system.” But is 




it true, askS^ tiiat the disk const^^tu ^ 

system ? It js,a^iy a systi»n if we suppose it , 

- but in that case we are placing a iaai physicist on it, 

. and then on whatever point of the disk we immo^lise 
this real physicist with his real clock, we have the time 
which is one and lived, In short, we have to choose. 
Either the disk is thought of as rotating, and then 
gravitation is resolved into inertia. This is how the 
physicist represents it, and not as it is for him living 
and conscious ; but then the times measured by the 
retarded clocks are represented times, and of these 
there is infinity; the disk will be a multiplicity of 
systems. Or else this same rotating disk is thought of 
as immobile. Then inertia at once becomes gravita- 
tion. The real physicist now lives its time, and so j 
considered time is one and the same everywhere. 

The importance of the book from the point of view 
^ of philosophy can scarcely be exaggerated. It accepts 
franldy the paradox of relativity, goes behind it, and 
' ' exposes it. The retarding of clocks in systems acceler- 
ated relatively to the observer’s immobilised system 
is shown to be a case in point of the relativity of 
magnitudes. Just as the real dimensions of an object 
are its spatial magnitudes for an observer immobilised 
at that point of the universe at which the object is, 
so the time t belonging to any system is the time 
lived by an observer immobilised in that system. 
For every immobilised observer the times and spaces 
of other systems arc infinitely variable, but these 
variations are perspectives, represented not lived. 

II. WiLDON Carr. 


^ Projective Geometry. 

(1) l^rindples of Geometry. By Prof. H. F. Baker, 
^^ol. 2 : Plane Geometry, Conics, Circles, Non- 
Euclidean Geometry. Pp. xv + 243. (Cambridge: 
At the University Press, 1922.) 15^. net. 

(2) Higher Geometry : An Introduction to Advanced 
'Methods in Analytic Geometry. By Prof. F. S. 

Woods. Pp. x + 423. (Bo.ston and London: Ginn 
and Co., 1922.) 225 , 6 d. net. 

(3) Elements of Projective Geometry. By G. H. Ling, 
G. Wentworth, and D. E. Smith. (Wentworth- 
Smith Mathematical Series.) Pp. vi + 186. (Boston 

•London : Ginn and Co., 1922.) 12s. 6 d. net. 

' ^KRISTIAN VON STAUDT’S “Beitrage zur 
' , v-x Geometric der Lage ” was published so 
kmg ago as 1857 ; about the year 1871 Felix Klein 
> . wrote a series of papers emphasising the fact that it 
is possible to build up, on von Staudt^s lines, the whole 
of pn^^ve geometry, independently not* only of, 
parattdism butt also of the tiotjons^ ^ dfs^^ 


'#ect^thW' W' : 

on prbfectiw gewaae^, wl^h v«y -few 

exceptions, base their subject upon metrical geometry; 
and are content to prove purely projective properties 
of conics by ** projecting into a circle.”. There arB,^ 
it is true, Whitehead’s two tracts on the “ Axioms 
Projective Geometry” and “Axioms of Descriptive 
Geometry,” but these, as their titles imply, deal only^ 
with the logical preliminaries. There is also G. B. 
Mathews’ “Projective Geonietry,’^ which suffers 
rather from undue compression and' somewhat conr 
fuses the issue by talking about infinity so early as 
Chapter II. ; and there is the important two-volume 
treatise by Veblen and Young, which is certainly not 
for the ordinary man. 

There was obviously room for a lucid and logical 
account of the whole of the more elementary parts 
of geometry, conics, and quadrics and cubic surfaces^ 
developed from the projective point of view, and that 
is what Prof. Baker’s serie.s on the “ Principles of 
Geometry,” of which this is the second volume, aims 
at supplying. Its publication, then,' is an event of 
the greatest importance. Prof. Baker l^elieves that 
much time “could be saved by following, •from the 
beginning, after an extensive study of diagrams and 
models, the order of development adopted in this book ; 
and such a plan would make much less demand upon 
tlie memory” than does the traditional treatment. 
Is it not about time that some such course Were adopted 
for University students of scholarship standard in 
their first year? The ideas involved are, perhaps, 
difficult, but not more so than those which the Cam- 
bridge freshman is expected to assimilate from lectures 
on analysis. 

In the first chapter a conic is defined in the usual 
way as the locus of the intersection of corresponding 
rays of two related pencils of lines in the same plane ; 
next, Pascal’s theorem and the theory of polarity are 
developed ; and then there are forty most interesting 
pages of examples of the application of the foregoing 
theorems in various directions. The theory of out- 
polar conics, Poncelet’s theorem and Hamilton’* 
extension of Feuerbach’s theorem may be mentioned 
Chapter II. summarises properties of conics relative 
to two points of reference, and gives a number oi 
results containing those usually developed as con- 
sequences of the notion of distance. The terms 
I current in metrical geometry, perpendicular^ 4 irtU 
rectangular hyperbola j and so on, are used for <ki 
sake ^ cle^mess^ but have here, of , ooutsey a 
I mewiing; 



metncd rtawotSi^ 1 ifr :tfe* of j^cs^ 

rDhjtne 'ihls s^bolism is appW' to tfie’ inatt^ la 
hand. The S]^bols employed consist of the iterative 
B^bols, and those derived from them as the irratidnal 
Qumbeis of arithmetic are derived from the rational 
numbers, together with combinations of such symbols 
of- the form'*+xy, i denoting a new symbol such 
that - 1. In Chapter IV. it is shown that if we 
introduce certain laws of order of succession, the 
symbols are, in manipulation, indistinguishable from 
the complex numbers of ordinary analysis. The 
dikinction between real and imaginary elements is 
then discussed. The last chapter deals with the notion 
of the interval of two points of a line^nd the angular 
interval of two lines through a point, defined pro- 
jectively in regard to an absolute conic, and leads up 
to a discussion of non-Euclidean geometry. There 
follow two important appendices dealing with certain 
configurations of points and lines, and, in particular, 
with the complete figure of Pascal’s theorem, which 
is best considered from four dimensions. 

Much of the matter contained in this work is, of 
course, fajjailiar enough, though often presented from 
a new point of view ; in places, especially in Cliapter 
III., extreme condensation of treatment makes difficult 
reading, but one can browse with pleasure and profit 
from almost anywhere in its pages, and surely that 
is a test of a good book. The printing and diagrams 
are excellent, as one would expect from the Cambridge 
University Press ; we would like to single out for 
special mention the frontispiece, the Hexagrammum 
Mysticuni, which any one w’ho has tried to draw the 
figure will recognise as simply marvellous. 

(2) Going on from Prof. Baker’s book to Prof. 
Woods’, one feels a little confused. Prof. Woods is 
concerned with “ advanced work in algebraic geo- 
metry ” and so does not worry about the foundations, 
but it is rather difficult to determine what his founda- 
tions are. 'One’s first impression is that he defines 
a point (in a plane) by means of three numbers, real 
or complex, and then the line joining two points 
yi as the set of points Ki + Ay,; (f = i, 2, 3), which 
is quite logical, though in Prof. Baker’s opinion it 
“ appears to beg one of the main, and most interesting, 
questions arising in the foundations of geometry,” 
but then, on p. 28, Prof. Woods refers for the proof 
of the theorem that any linear equation represents a 
straight line “to any text-book on analjrtic geometry.’ 
This criticjlsm. may appear^ pedantic, bu^ the under- 


if. of 

wscii' present 'fttnin the tegiiming./,7i ' , T . i . 
■ Prof. Woods’ book, however,' conf^i^a 
deal* of interesting and valuable matter hot^j|lBew|iera 
accessible in any one volume. His plan ^ is to atte 4 y"' 
different co-ordinate systems, bas^ upon vapous 
geometric elements and classified according" to the 
number of dimensions involved. Thus in three- 
dimensional geometry he considers first the circles 
of a plane and then point and plane CQ-o^du^tM f 
in four-dimensional geometry the lines of’. 
dimensional space, spheres and four-dimensipn^ .points 
space, in each case studying the meaning of the lin^ 
and quadratic equations. Contact transformationjSi 
tetracyclical and pentaspherical co-ordinate^are also 
dealt with. There are numerous exercises. 
author is to be congratulated on his determm^lj(ohJ 
to “ preserve the English idiom ” by not using such 
a phrase as “ a line on a point,” although this has 
considerable authority behind it now and was intro- 
duced, we believe, by an Englishman. The word 
“ nonminimum ” would have looked better, surciy, 
with a hyphen ; the extra expense involved in printing 
could have been saved by omitting the diaeresis in. the 
much more frequently occurring word “ coordinate.^ 
(3) There is little to say about the third Work under 
review. It is a clearly set out, elementary School- 
book on projective geometry on the ordinary lines, 
built up upon a metric foundation and excluding aiiy 
consideration of imaginary elements. A desire to be 
simple ha.s led to some doubtful statements, i.g. “ the 
greatest number of points of a figure that lie on a line 
wliich is not entirely in the figure is called the 
of the figure^' But the book may be reconpnMW 
as a good example of its class ; and there is an attradnve 
Greek alphabet on p. vi. The historical note at tW 
end is not so good as one would have expected ifi fl 
book with which Prof. D. E. Smith is associated,' 

F.^P. W. 

'.v' 

The Distribution of Mental Products. 

A Short History of the International Language MovefrierU 
By Albert Leon Guerard. Pp. 268; (Lonijon' 
T. Fisher Unwin, Ltd., 1922.) 2I^. net. ^ ' ,‘^ 3 % 

P ROBABLY no subject is more disUsteful Sf;raj 
average educated Englishman than the questipj 
of an “artificial auxiliary language.”.- If he be^ 
literary scholar, he feels insulted ; if a man of btisines 
^ ' and.^aip, he is coldly indifferent and inciredulouf 
T!fayJ,,p$^ps,^ W jmldly enriou 
ih^es 
Writte 
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by Prof. Ciucrard, if only by reason of its literary 
qualit)' and attractive st> 4 e. But the volume possesses 
many other merits, since it is by far the best work 
that has liecn written on this particular subject. 
Indeed nothin}^ to compare with it has ap])earcd since 
tlie learned and rather ponderous “ IBstories ” r>f 
Profs. Couturat and Leau. Mareo\er, Prof, (iuerard 
lakes a wide and (hs})assionatc‘ sweep, ronsidcniif; tlic* 
respective merits and possibilities c)i French, Knulish, 
and Latin, as well as 1 host* of t he “ artili(*ial lanj^uaf^c's. 
Very full information is !p\en with regard to tlie 
histor)' and stnieture ol all the more iinjKirtaiit ])ro- 
jects, including, In-sides tin so called jdiilosophit al ” 
languages, Volajuik. Iv.peiaiito, Ido, Interhngua, 
Latino .sine FleMone, Idiom Neutral, I’anroinan, 
Romanal, etc. 

There are three ap\)endif es, giving, re^pet tively, a 
l)ibht)gra])hy ot the subjet t, a fairly toiiqilete list ol 
all known auxiliary language st hemes, and a critual 
comparison ol Issiicianto, ldo,liitcrlmgiia,and Romanal 
Tliere is also an inch \. Throughout the whole book 
the autlior disiilavs a tool and tiitital judgment, 
combined with iiukIi Wil and an meisive hteiarv slyle. 
The result makes \er\ mteiistnig leathng lit is a 
firm believer in llu* ]»o' abilifv (.mti attu.ditv) til an 
artifieial aitxihtuv lanmiagt loi gem lal human inter- 
course, and drive-, his jiomt home bv ttiol reasoning 
devoid ol any \t^tlge ol tmotitmal lanalitism lbs 
personal jneddei lions aie kept well m tlit* bat kgitiuiitl, 
though he givts gotul reasons lor piefernng a laiigii.ige 
with an Anglo- Latin etv iiioloait al base. Like l)r 
('ottrell, howevt‘1, be e. in favour ol “ get I me ahe.ul.” 
Several ol ibe t \istaig svsPins are, in Ins opinion, 
good enough for pn sent woik-a-day purposc.s 

An ausiharv intt'iiiatioiial laneii.igt is a sunph trans- 
mitting met hanism lor the “ distiibulmn and exchange" 
of ideas and mUaiaatittn It is not a romantic tevnv.d 
or a philologx al trap lor the nnw'ary ; hut ju-.! some- 
tlvng ot gicat value anil iiselulness lor hundreds ol 
millions of plain h>lk, who have not time tt> at'quire 
real fatality m five or six national languages. It is 
not intended to, and will not and caumtil, replace 
or injure national languages. It tomes as no 
destroyer of the hiimlv' or national hearth ; nor is it 
the siren, music ol a denationah.sccl mlellectuahsni, 
or the fierce breathings of an unti-natumal proletariat. 
So the plain datenl Jhigli.slimaii need have im fear, 
though he is often a prettv sincere hater ol inler- 
nationulism. 'rhe vt rv wtinl is ajit to sugge.st to liim 
the roaring ol some h.iiry and hvdia-headed monster 
ready to defile the lair green fields ot England. Some- 
times the prejudice takes ar.otlier fumr. The present 
writer once itsked a vciy distinguished Pinglishmatt 
w^hat he thought about the question of an aujctliary' 


international language. The answer was that he had 
studied Esperanto, but had given it up because the 
people who spoke it w'ere not the people he wanted 
to speak to. The onward march of events will sweep 
away all such fears and prejudices. Even very dis- 
tinguished Englishmen use aeroplanes and wdreless 
sets, and are to be found in einema theatres, and 
dancing to the strains of a gramophone. 

Auxiliary language is not an easy dexiensus Averm 
or a cliifu ult ascent jur utJna ad asira. It is not for 
devil or .saint, but for the smooth miclcllo way of life. 
Nor IS it something that exists onh in the minds of 
c-ranks and idcvdists, lor it is w'llh us here and now', is 
alreadv mm h used and ndvam mg rapidlv. it is not 
to be e\jH'(led that old gentlemen m ('hib arrn-ehairs 
will trouble iniich about it, 'I'he important thing is 
that tcachets might test and develop the idea in tlic 
Schools lleie m the gnat w'orkshops ol e.irly human 
development Ihc’ie exists a Wf'mleiliil field foi iiraetual 
work and lor vctv mli'iesting hnguistn' and jisyi ho- 
logK.il 1 test a relies There is, indeed, a veritable gold 
mine hen* aw.iiting tho.se* who liave tlie insight and 
eiuTgv to disi over ami ik V clop it. Tlu phone tii ians 
(an lendei valuable aid with tlxir modern unahsis 
and slandanhsation oi the sounds o! hiiniau sjieeih, 
whde malhematK lans and philosnpheis m c'd not 
despise a siibjci I that hasdiiph nileiested 1 )e.,( aites, 
Lc ibiii/, ( onliiiat, and ]’( ano. k (1 1 ). 

Mining' and Mineral Deposits. 

(1) Mimuid dll F)o\/h'((iiii L.ir Ik I'.nssoii. (I’.il)ho- 

lh('*qiu* protcs.sioiinelle ) 1’]) 152 flkiiis: J-L. 

iknlhcre ct fiL, ig2^^ ) 12 fram s net 

(2) /iHfiniaJ liislifulr: MaiiDi^iaJdis mi Miiimil AV- 

s'o/ocev ic'itli Sfuriiil Ju'fi'iciiK /(I llir Jliitidi Em pin'. 
Coppd Ihi's P>v K Allen P]). x } 221 (London: 
John Murrav, i()23 ) 7^. hd. net. 

(3) Impnial liistiinic : Moiiographs on Mineral Re- 
sources wiih Special Reference lo the British Empire. 
Mercury Ores. By Ik liaise. Pp. ix-t-joi. (London: 
|ohn Murray, 1CJ23,) 51-. net. 

(4) \nkel: the Mining, Refining and Applications of 
NicM. By V. B. How'iird White. (Pitman’s 
Fommon Ccammodities and Industries.) Pp. x -f 1 18. 
(Jamclon : Sir Isaac Pitman and Sons, Ltd., n.d.) 
\s. net. 

(5) Bepori on the Cnprijcroiis Deposits of Cyprus. By 
ITol. (’. Gilbert ('ulhs and A. Broughton Edge. 
P]). 48 + 5 plate's. (London : The Crown Agents for 
the Colonies, 1922.) 20.t. 

(i) A BRIEF glance at the contents of this manual 
suffices to arouse grave doubts as to the 
knowledge, o[ re^Jprosi)ectofs. No one who 
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has sat by a prospector’s camp fik or shared his harii- 1 
ships in the field, who knows the type of tough, hardy , I 
fellow who starts out to prospect an unknown country : 
with the customary simple equiijment — often nothing 
more than pick, shovel and pan, a bag ol food, and a 
gun across his shoulder— -could imagine that chemical 
ecpiations and crystallogniphii systems could be ol 
tlie remotest use or of the laintcbt interest to him in 
any circumstances whatever. It is quite certain that 
he would grudge even tlic small space that this hook 
would occupy in his jiack, even supposing that he could 
understand it. 

n the author, on the other hand, had in rnind the 
preparation of a work suitable lor the trained mining 
geologist, sueh a mail as might lie .selected as the leader 
of an important c.xplonng expedition, then it can only 
he said that tlii' scientific section ol the hook is too 
rudimentary and iiuu curate to lie ol use to him. 'I'o 
gi\t; one example a thorough knowledge of mineral 
depos'ts is aho\(“ everything I'lsc the first essential for 
a mining geologist ; our author miorms us that M Dc 
Lauiuiv's “'J'railc dcs giles mct.illik^ic^. ” “contains 
< .cr\ ih’ng that is known " of the s( lencc «»f ore lUpo.sits 
I'here is. howiser. no siu li hook as lie names , he mu 4 
mean either .M. Dl Launay’s “ Foimatioii des gUes 
m 't.illiUh es," or cKt the “ 'J’raite dcs gites 111 ncrauv 
ct metall'li res ” hv I'ui hs and I )c Laima n , both ol 
wliiih were puhlislied 111 hew' hramhes o) 

M .er'dk studv h.i\e made moic progress than has this 
om ih the last (juailerol a i ( nLur\ , and the slateim iit 
that ,1 ])ook wruteii til rtN \eais ago jaesenls tin sum 
ol our know'ledm ol tlie subjts I to-dav is .ihogetlier 
m ‘ lead. 11". 

.\ . regards tlie rt'sl ol tin- hook, it raay he sa.d that 
onh a small jioiLion is devoted to matter that loukl 
interest a prospei tor of an\ t\f)e ; nearl) one li.dl ol 
)1 IS tekeii up with a sket< h of mining ojier.itions wntli 
which the prospector has nothing whatever to do. 
'riius it would jirohahly lie of use to him to hav'e a 
correct duuviiig and description shoss'ing how to ton- 
struct a windlass, but this i.s barely mentioned, w'hereas 
many pages are devoted to the hc'adgears and w'inding 
machinery .suitable to a large w'orking mine. In the 
same way, ventilating Ians, rock drills, dressing plant 
and other appliances necessary for a mine in full oyiera- 
tion are descrihed in what is eiititUd prospei tor’s 
manual. We wonder if M. Bresson thinks that a 
prospector really uses any of these. 

(2), (3) These two volumes constitute additions to 
the series of monographs on mineral resources issued by 
the Imperial Institute, and follow closely the general 
scheme adopted in' previous examples. -There is an, 
opening chapter describing bHcfly the more important 
ores of the particular iqetaltiiiaer.disqasi^on, tbuijr moderi 


of occurrence, and the general principles of the metal- 
lurgical processes employed for the production of the 
metal. The general uses to which it is put, its prices 
over a period of years, and statistics of production and 
trade movements complete this part. The second 
chapter describes the chief occurrences of the ores within 
the British ICmpirc, and a third chapter is devoted to 
dejiosits in foreign lountrics ; finally a set of references 
i to the literature ul the particular .subject concludes 
each volume. 

Of these two hooks it need oiih he said that the work 
has been painstakingly and (aiilully performed, and' 
that they cmistitute useful handhonks for those pequir- 
mg general mlormation upon tlic source's of supply of 
the two metals m question. Tlic compilation of the 
volume oil cop])cr ores Was no doubt the easier task of 
the two, lu-causc mu< li has been written on the subject 
ol 1 op])cr, notalil) the volume on c opper issued in 1922 
by the Impirial Mineral Kesounes Bureau, w'hieh had, 
indeed, iciidered Mr. Allen’s w'ovk practically super- 
fluous, seeing that the cxirlier hook has covered the 
s.ime ground as the jircvscnt volume. I’crhaps Mr. 
Allen himself lelt this, because it is noteworthy that he 
omits this paiticular work from the list of references 
c]uoted by him. lie has also mis.scd a number of 
important monograyihs issued hv the United States 
(leologa.il Siirvcv, w'liuh are, moicovcr, cited in the 
nuu li more c'omyilete hihliograpliy attuelicd to the work 
of tlie Imperial Mineral Kesources Bureau. 

Ml. liaise had far less assistance in his task; the 
Impctial Mineral Resources Bureau had indeed Issued 
a volume on quicksilver m u)22, and tins again is not 
referred fc) m the hihliographv -iltacliccl to Mr. llalse’s 
volume. We tiii<t that the oinissions m each case are 
aei iclc-ntal and not mlcntion.il. ’I'lic huUctin of the 
Inqicrial Mmeial Rcsoiiret s Bun .lu contains far less 
tc'chiiual uiformalion iqion the mode of occurrence of 
meicLiry deposits, and Mr. llal.se has done this part of 
hi.s work extromelv vvcdl. Of course it so happens that 
no mercury , prac ta ally sjieaking, is produced within the 
British Emyiire, so tlnit the Imjierial Mineral Resources 
Bureau was hound to treat the subject m a somewhat 
summary fashion, thus making Mr. TTalse’s work 
clei'idedly more* nec c-ssary lor those who desire a general 
knowledge of the mode of occurrenc'e of mercury ores. 

(4) Mr. Howard White’s work constitutes a popular 
handbook giving m a compac t form the main facts con- 
cerning the occurrence, prejiaration, re fining and appli- 
c'ations of nickc‘1. it is profiably cjuitc tnie, as the 
author slates m his prefac e, that “ comparatively Ijtlle 
is knowm about nickel by the general public,” hut it 
should in all fairness be added that no one desiring such 
ifjnfornmtion cart Itave the least difficulty in obtaining it 
''sinefe'’ the nublicaltion in 10 1 7 of the elaborate report of 
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publication of an excellent piece of work, which will 


the Rc))'al Ontario Xickel Commission, with which the 
name ot its chairman, Mr. G. T. TloJloway, will alvrays 
lie associated. TJie little book before us is very well 
written ; within tlie space of little more than a hundred 
piifies it deals idearly and comprehensivel) with thi.s 
subject and should prove extremely useful to the 
non-techni('al reader, who wants trustworthy general 
information t'ori(ermng a metal, the industrial appli- 
cations of whiih have betn iiuTeasmg steadily during 
recent years. To any one desiring sucli information 
ih^ book can be heartily recommended. 

(5) This w'ork is neiessanl) entirel\ different from 
those already eonsiden'd , ii is a .scicntiri(. report, 
addressed to the Coloni.d Set relary, ii])on the known 
copper deposits m the island of ('yprus and the possi- 
bility of dis('o\eiing others ol economu importarue 
Apart from the e( ononm asjiei t of the i\ork, it jiosse.sses 
a high degree of liistoiKiil and antifiuarian interest, 
for it is generally held th.it the mam sup|)lies ot (opper 
in early historie times were derned Jrurn this island, 
which IS indeed .s;i'd In lan e given its iiarm* to the metal 
The deposits of lopjier ore* now known are, ]io\\e\er, 
of relatixely low grade, l onsi.sting in l.n t of eiipri- 
ferous pyrites rathei than of true lopjier ores, but Ibis 
faet is not mi oinp.iLible with the pre\ ions existem e, 
at the oiit( ro{)s ot siah dejiosits, ol go//ans rii h in 
oxidised im's, with possibK a /om* ol .secondanU 
enriehed sulphide nn s immediately In low them. Sui'h 
ores could lane bt‘en sik ( essfully treated m those 
ancient times, although it mn\ be doubted whetlier 
metallurgical skill was eijual to the task ol extract- 
ing the eo[)])er Irom a low grade c iijiriierous ])\ rites. 
Nor would It 1)0 at all i \traordinar> that an jndiistr} 
earned on for .some thousands ol years should ha\e 
w'orked up every tiace ot a\ailablc mineral 

The report mdic'ates that there is only one mine of 
ccoriomu' iniporlaiu'e known iip-to date in the Island 
of Cyprus, namely, the Skourjotissa nunc, workixl b) an 
American compatn, the Cyprus Mines ('orjiorution. 
The mineral deposit consists of a large mass ol c'upii- 
ferous pyrites, estimated to c ontain some six million 
toas of ore assay ing apparently between 41^ and 50 
per cent, ol suljihnr and between r8 and 2'5 jier c eiit. of 
copper. An Irnglish comjiany, the Cyprus Sulphur anti 
Copper Company, holds a concession on the L)inni 
mine, estimated to contain 2] million tons ol ore in the 
form of (lissfininaled c'U])riferous pyrites, with uy^ 
pereent. of sulphur and 1*25 ])er cent, of eojijiei , which 
is thus too poor to he c ajiable of profitable exploitation 
at the moment. A number ot ])rospecting permits 
have been granted, and the authors of the report state 
the grounds upon which they consider it ([uite possible 
that other payable ore bodies may yet be ‘discovered. 
The author;^ may fairly be congratulated ,i|pon the. 


interest equally the mining geologist and the archaeo- 
logist. Henry Louis. 


Our Bookshelf. 

Liverpool Marine Biology Coniniittee. 

Memoirs on Typical Britnh Marine Plants and 
AmmaU. A'.Vr.- Aslerias. By Herbert C. Chad- 
wick. Pp. Mil 1 () plates. (Liverpool: Cni- 

versity ol Li\er])Ool Press, Lt.d. ; London : Hodder 
and Stoughton, Ltd.. 1923.) qv. ()d. net 
To this useful senes of descrijitions of eoinmon marine 
animals and plants Mr Chadwick has prcMousl) con- 
tributed excellent aecounls of Kchmus, Antedon, and 
Echinodeim Larvax Tins description of our common 
starfish {Asteria^ rubens), with its nine cariiully drawn 
and c.learly reproduced plale.s, even lielters lus {ireviuus 
piTlorinance. 

While taking advantage of the large amount ot 
previous woik on this w'ell-kriown echincclerm. notably 
the enibrMilogic al obser\ ations of Prols ]\la( Bride 
and Gemniill, Mr. Chadwick appears to ha\e \tnfud 
nearly all his statements by his ovin dissection and 
obser\alion, and w'hen hc' has not done so he is care- 
ful to s.i) us miuh, as well as to indicate one or two 
points in wdiic h he has been kcl to diller from tlie 
nuijoritv Thus, he does not belie\e that a Single rav 
(an regenc-rate the whole anmal , Helen I lean Kmg, 
tie might have noted, yiroxed tv\(nty-fne \eais ago 
that to eflect this the ia> mica retain ayiproxiniate ly 
ime-fitth ot till disi 

On tlie \e-\e'd (pieslion ol the axad oigan and axial 
sinus Ml Cliadwiik “ is mi lined to sn])poit GeunmiH’.s 
eonchisions that in Astetids this system is nail)' 
hiemal, etc." This mn\ be true j)h\ siologii alb and 
in yiarl, tliougli .some ol the eMdeme. as he admits, is 
not conelusne , but it does not rule out llu inory'hi.- 
logical intery)re*lation o) the organ as a genital stolon, 
a \iew, 1)\ the wa\ , whic h is far from ha\ ing originated 
w'lth MacBride, as ]\Ir (iuidv\](k iniphc-s Among the 
(hve^rgent a* counts ol the minute histology ot the eve- 
s))ot, that ot Cuenot is most m accord v\ith Mr. Chad- 
wick’s c.w'n observations, but ditlers irom them in 
(hmving any lentu iilar thie kcning ot the caiticle. 
'J'ho’ugh m ins diagrams he draws and dcaiotes the 
apical nervou.s system, “ the writer has been unable 
to find any trace of this system in an)' of the large 
nuinher ol serial sections examined by him.’’ 

C)ne or two points ol terminolog) are ojien to ejiiestion. 
It, a.s IS generally admitted, the terminals are homo- 
logous with the [first] radials of Crinoidea. it is puzzling 
to call the plates whu li lie proximal!)' to them the 
first, scc'ond, etc , radials ; tliey eorre.spond to the 
suyierbasals of Acroerinus. The rays are numbered 
according to the method of MacBnde and Gemmill. 
The method whic h 1 liased on the primary water-pore 
as a fixed point, and which Sedgwick adopted as con- 
ducing to clearness and precision, is, in Mr. Chadwick’s 
opinion, worthy of the fullest consideration,” but 
' be .does not seem to, have given full consideration to 
,the criticism , of the Gemmill-Macl^i4e system pub- 
lished in my ‘^ Studies on Edrioasteroidea.” In any 
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case it is surely confusing to apply the term “ anterior ” 
to the anal interradius. Such differences of opinion 
cannot, however, detract from the value of a book 
which is essentially a clear and accurate statement of 
things seen. F. A. IUther. 

Les Zoocicidie'i des plantes d’Afrique, d'Asie. et d'Odame. 
Par Prof. (’ ITouard. Torae i : (Vy|>togamis, 
Gymnosperrnes, Mono('ot\ ledones, Dicotx hVlones 
(i"' partie), Nos. i a iKoO. Pp. 406. Tome 2 : 
Dicotyledones (2'' partie), Index hibhographique. 
No.s. 1807 a 3293. Pp. 497-1056. (Paris : J 
Hermann, 1922-1923.) 2 vols. 100 francs. 

During the years 1906-1913, Prof. ITouard, professor 
of botany in tlie Universitv of .Strasbourg, placed all 
eeeiclologists deeply in his debt liy the issue of his thtce 
fine volimu’s on Les Zooeecidies des plantes d’Europe 
et du h.issinde la Mediterranee.” He has now covere<l 
Africa , Asia, and Austialasia ()nl\ America remains, 
and It is (o lie hoped that Prof, Iloiiard will (.ontinuc his 
indefatigable laliuurs and encompass the zoocecidology 
of the globe. The [ircsent work is b.ised osseiilially on 
the .same plan as its pnaUs ('ssor a shoit introduction 
and table (tl abbreviations, and then a descriyitive 
catalogue nl the animal galls ot plants, the latter 
irraiv.g'd systematKallv at i ording to Kngler and 
lYantl’-. “ Pllan/.enl.unilien ” 'riu'. is follow'd! by a 
'ibliographu al intlex ot more th.in se\eu hundred i 
[nemr)irs of w'lm h Prof llouard himself may be justlv 
proiitl to t lann sisty-fi\e items; bv /oologn al and 
dphabetn.1l laities of the animal org.inisms jtrodiu mg 
2;alls on id.ints, <in inilex ot plant hosts, and a general 
nde.\ The volumes are illustr.it ed by a portrait 
ron'i.^pieie and ne.irly fw'o thousand figures, which 
ah hough small aic (jiiite adi-(|natc. 

Thus thousand two hundred and ninety -three 
g.ills are des(nhe<l, and 1)\ his ingenious sy.stem of 
abhrex lanons, and rather rare power of mduating the 
chief mot jihologieal ie.Uures in a few w'ords, I’rol. 
Honard manages to (onvey, olten 111 a line or tw'o of 
print, (luile .in astonishing amount of information 
eontiTiniig the stria tore of the gall, its geograyihaal 
distr butiori and the i ausal agent 'i'o eai h desi n])tion 
IS appended the hihhography of the parlieulai gall with 
a note ol the memoirs m which a figiite is to he, found. 

Looking ttiroiigli the bibliography one is a little j 
dismaxed to find how little JTntish cd idologists have 
contributed tovvard a knowledge of the galls fouml in | 
lands w'lthm the liritish Empire. Tlieie are, of eouise, 1 
excejitions, as the well-known names ol Imunshiiry, 
Frogg.itt, Fuller, Green. Maskell, and others indicate, 
but one must confess that one would hkc to see ITriLish 
names a little more prominent and numerous. The 
volumes are very w'eli produced, and botanist and 
zoologist alike will thank Proi. Houard for placing m 
their hands so valualile a contribution to so fascinating 
a subject. 

La Radiologic et la guerre, by Mme. P. Curie. (Nou- 
velle Collection scientifique.) Pp. 144 + xvi Plates. 
(Pans : Felix Alcan, 1921.) 8 francs net. 

The distinguished author of this little book narrates 
briefly the part which the X-rays played in the medical . 
services of the French Army during the War^ or more 
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correctly the radiological experiences w’hich she her- 
self had during those momentous years as technical 
director of the radiological work of the Patronage 
National des Tile.ssAs. 

The book commences w9th two short chapters on the 
nature and production of X-rays. Then follows an 
account of typical installations employed in hospitals 
and lorne.s in the field. A chapter is given up to a 
de.seiiption of radiological work in hospitals and is 
devoted mainls to methods of localising foreign bodies 
and the examhiation of fractures. Mme. Curie cx- 
})re.sses herself m fax our ot a juidiminary fluorescent 
si reen examination lieiore resorting to photographjl^'^ — 
a subject on whii h there is a division of opinion in 
Great liritain. There is a jiaragraph on the protective 
measures essential for the N rav opeiator. It is now 
w'ell known that eoni]>lete protection mav lie secured ; 
and III Great llrilainat any rate, tlu're has latterly been 
a ste.idv imjmnenient in the w'iirkmg conditions in 
ho.spiials and elsew'here, thanks to tlic w'Ork of the 
X-r.iy and Radium Proted'on t'ommiitec and the 
National Physical Laboratoiv 

Later idia])ters m the btiok de.d with questions of 
personnel and orgairsation of X-ra\ departments. 
Bnel mention is made of radiolhei.ipy and radium 
therapy. As was the ease w'itb the P.nlish army, when 
the \alne of the X-ra\s had been realised there was an 
enormous expansion of the h’rtaieh rad’ologieal .services 
during the War ; and Mnu- Curie (juoles some striking 
figures in this lonnexion. lor example, she estimates 
that in the eour.se ol the yeais 0117 and 1918, well over 
one million X-ia\ examinations were t ondueted by the 
organisation undei her direc tion. 

The nation’s appreciation ol war aeliievcmenis ' is 
now dulled, but tins little book prompts tlie .suggestion 
that an account ot the P.ritisli radiological activities 
during the War .should bc' put on record. 

G. W. C. K. 

light and Calanr. 1>\ Dr. k. A. Houstoiin. Pp. 

\i I 179 -! 10 plate’s. (London : Longmans, Green 

and Co., 1923 ) 7\. (>d net. 

Dr. Hogstoon’s book cleaL with w'lde asjieets of the 
.sc lem e ot light and colour, and will be fejund of interest 
by pilot ograjehers and medical students as well as by 
mc’mbers of the public genet ally . 'riiere is an excellent 
ebaplc’r on invisible rays, including a description of 
J’rof. Rankine’s method of wire less telephony and Dr. 
Fournier's o])toplu)ne, by w'liich a blind man is able to 
rc'ud ordinarv printed inaitcT. such a.s books and news- 
papers. A MTV clear and simple' ac'count of the X-ray 
spec tromc-lc’r is included, and also an ac'ccnint of the 
eiirrc’nt \iew's ol the siiiictnre of the atom. Primary 
and complemciilary c-oloiirs are dc’sc ribtd iiy the author, 
w'ho gues the usual talilc- oi eomplenu’ntary colour?; — 
that ol nc-lmholtz While he statc-s tliut Helmholtz is 
not .so definite on the .subjec t as is generally .supposed : 
he does not give the detec ts of Helmlioltz's methods, by 
w'hidi indeed no consistent results can be obtained. 
In ascertaining complementary colours it is absolutely 
necessary that a comparison white light of known 
composition be used. Without this there i.s only a 
mental estimaaon of the white, in other words guess- 
work. ^ ' 

piloul bUndness-and various methods of detecting 
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the colour blind are described, In this chapter, as in 
others, the author Shows liis appreciation of the physio- 
^ logical aspects of the subject. The section on photo- 
chemistry deals with the photographic process, the 
bleaching of the visual purjile, the spectral sensibility 
curve of Volvox globator, and the jjlioto-scnsoiy' pro- 
cess of the clam, Mya Arenarta. Tlu two concluding 
chapters deal with phototherapy and dangerous light 
sources, siuh as the ipiartz mcrciirv arc, iron and 
tungsten arcs, which cmil nil in- violet radiations of 
wavc-kmAhs shorter than 2 qjoA.U., mid r-ausca pa/n- 
ful infhirnwat ion of 1 he cre.s a nd dun. The Ja.si rhuptcr 
deals with the p'^>'ci]o]og\ of folour. The book is 
very well illustrated. K W. IsoKiDc.K-dkLLN | 

Die Fernrohre inici Jditfn iimigsiiiesscr Von Dr A. 
Kiinig (NaturwissenM'haltlichc Mono^nlphlen und 
Lehrbueher, Hand 5) P]>. vii t 207. (IJerhn : 

J. Springer, 192 ^^ ) 7?. hd. 

This book expresses tlie views of one whose academic 
knowledge is supi>lcmciitcd hy euiisiderable practical 
experience; it contains, ihen'Iore, nuuh information 
that a designer of (tptical instruments \m 11 appreciate. 
There are three sei tions dealing < om[)rehensi\ely with 
the various types and dc'tails o1 telesiojies, micro- 
meters, and rangefinders. 

The author has unconsi ioiisly rallier impaired the 
agreeable impression of impailiahty ireated by the 
text through the associatirm of the name of his firm 
with .so many of tlic instruments illustrated. For 
example, it miglit he comludcd that the well-known 
design of dial sight which reflists so nuu h credit upon 
another German firm was altrilmtahle to Messrs. 
Carl Zei.ss. 

Many of the illustrations have been repiocluced 
from other works and are already w'elf known, and the 
author has not congileti'ly solved the very difficult 
problem of representing without contusion the paths 
of rays through pri,sm.s of complex form, lie describes 
the theoretical Kam.sden eyepuicc which lias the field 
lens in the fiawl plane, hut illustrates the practical 
Ram.sden having the field len.s f/4 bevoml the focus. 
Too favourable an impression of the practual clearness 
of optical glass is ( reated by indicating the absorption 
for A = 0*48 p. The date and jilaie ol Kepler’s death 
as given do not agree woth those inscribed ujxm his 
tomb, and stereoscopic rangefinders are advocated lor 
reasons that are no longer accepted hy responsible 
German naval 0 Ulcers. 

Notwithstanding these and other minor criticisms 
that might be expressed, Dr. Kdnig’s hook is an 
excellent one that should prove most useful to all 
directly or indirectly interested m tlie s( lenee ol optical 
instruments. Jamks Weir French. 

Die europhischen Uienvn {Apidu). Hearhcitet von 
Prof. Dr. 11 . PYiese. laeferung 2. Pj). 113-20S + 
TafelnS-i,^. ioa. Licferung^. Pp. 209-304 + Tafeln 
14-19. 5 a'. Lieferung 4. Pp. 305-400 + Tafeln 20- 
25. 5s. (Berlin und Lei])zig ; W. de Gniyter und 
Co., 1922-1923 ) 

The first part of this work has already been noticed in 
our columns. I’arts Jl. to IV., which have recently,, 
come to hand, are devoted to an account, of,4he be-i 
haviour, nesting habits, distribution, parasites, 


typic'al members of the various geneira of European 
bees. The classification adopted essentially bio 
logical, bees being treated as solitary, social, and 
parasitic as the case may be.. Perhaps the best feature 
in the liook is the descriptions of the nesting habits, 
which are accompanied by numerous figures, and 
jAractically all the plates are devoted to various pha.ses 
of this suhjed. The majority of the illustrations are 
original and ol a high .standard of excellence, and many 
of the plates arc cxi eedmgly attractive. The value of 
others IS .somewhat marred hy the addition of too much 
extraneous sfcnery m the shape ol hills, road.s, etc., as 
well as hmJdmgs. 'I'he author’s object no doutit is to 
portray the surroundings m which the species live. 
Tile genera Osmia, JIaheius, and (lialcidonia are 
])artieularly vvell treated t’halcidoma occupies no le.ss 
than SIX ot the plates, hut tin* great genus Andrena 
s( arcely seems to comi' m lor its adeqii.ite share of 
illustration. We look forward to the apjieurance of tlie 
final instalment of the svork, and can (ordially recom- 
mi'iicl the yiarts already issued as a Irustwairthv and 
very re.idalile presentation ot the habits and eeonomy 
ol the inserts ot w'hich it treats. 

IClenients of Natural Sfieiire W. Bernard Smith. 

Part 2. 1 *]). vm-1268, (London; IL Arnold and 

t o , 1923 ) 5s. ()d 

Pi m.ic Sdiool seieme masters liaxe not vet arrived at 
complete agreement as to how and what seienee should 
he taught m geiuial edueation 'I’he inaiority of their 
pupils are not destimd tor ( areers and jiroii'ssions in 
whuh a delmite training in any one hram h ol s( lenee ' 
IS es.senlial ; yet all, in tins age whi« h has realised that 
.seienee is jiower, should he taught something of the 
scientific method, and should gam at least an introdnc- 
tiem to eaeh ot the suhiects on win* h personal and 
national w'ellare depemd. Mr. Bernaul Smith has here 
made an interevstmg attemyit to steer a sale* course 
between the Seyllu ol speeiah.sl teadnng and the 
Charyhdis ol smattering, hut in places sails perilou.sly 
near the whirlpool. Tins Part 11 . is eomerned witli 
eleetru'ity and m,agneti sin. astronomy. geolog\ . binlogv , 
physiology, and hvgiene, ami the principles ot agri- 
I'ulture. Ol these the first threi' are h.tndled rather 
more .snceessfully than the others ; hut thioughoiil 
the needs of an ordiivards intelligent and well-edu rated 
“ man in thi- street ” have been kept m mind. 

Chemistry, Inorganu and Organic: With Experiments. 

By r. L. Bloxani Eleventh edition, re\ised hy 

A. G. Bloxam and Dr. S. Judd Lewi.s. Pp.\ + 832. 

(Tamdon : J. and A. C'hurehill, 1923.) 3 (')a'. net. 

The first edition of Bloxam’s textbook was published 
in 1867. It must evidently have undergone very ex- 
tensive revision. 'I’here ran be seureel\' a jiage of 
the original hook left, 'fhe revision in the present 
edition has been w'lsely and thoroughly done, and the 
book is one which will he found most useiul for reference 
purposes in schools or institutions where large treatises 
are not available. It covers the whole of chemistry in 
an interesting manner, and the descriptions of experi- 
ments are especially noteworthy. ,Many of these were 
new to the reviewer. The.book will probably be found 
most useful to medical J^pharntjaceutioal students for 
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Letters to the Editor. 

\l'he Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither^ 
can he undertake to return^ nor to correspond •with 
the writers of rejected manuscripts intended for 
this or any other part of Na’I'URV:. No notice is 
taken of anonymous commit ntcaiions.] 

Recoil of Electrons from Scattered X-Rays. 

In a recent paper before Ibe Royal Society (as 
reported in Natukk, July 7, p. zG), C. T. R. Wilson 
announced that in liis c.loud expansion pictures ol 
secondary H-rays produced by X-ra\s shortei than 
0-5 A, tracks of very short ran^r appear. These 
electrons, lie says, " are ejected nearly aloii^ the 
direction of the pruuary X-rays.” 

A (jiuintuni theory of the sealterni" of X-rays, 
devised pninanR to account for the cliange lu wave- 
length A\hich occurs when X-ra\s aie siatteri'd, letl 
me to predict (Hiillelin National Kesearch (.'ouiicil, 
No 20, ])p [(» and 27, October 1022) that eleclrous 
.should be ejected Iroin atoms whencvi'i X-r.iys are 
scattered. The idea is that a qiiiintum of railiation 
is scattered in a dehiute direction 1>> an individual 
electron riie cliangc 111 inomentum of the radi.ition, 


summary oi^e paper, but was omitted in the abbrevi- 
ated report of tliat summary which appeared in 
Nature of July 7. ’ ^ 

It is obtHous that further observations on the range 
and direction of tracks of this type produ^jed by 
homogeneous radiations may throw light On some 
very fundamental questions. The data thus far 
obtained by this method are not sufficient to decide 
without ambiguity whether a ciuantum of radiation 
scattered by an electron is emitted in one direction 
only or with a conlinuoiis w.ive-front. 

C. T. K. W^ILBON. 

Cambridge, August 2j. 


Long-range Particles from Radi urn -active Deposit. 

WiiH rei(‘rcme the i ommiinicaiion of (1. Kitsch 
and if. Peltersson m (he issue of N.vi uric of September 
P id‘i. ill!' ” Soun,esi)( long-range H-particlcs,” 
llu* h'suIIs ot ail exaimiiatiou liy the scmt illation 
iiielhod ol file pai tides emitted by ladiuin-aclive 
deposit. 111 nliich we li.ui' been engaged for the past 
SIX months, aie of niteiest 

it \\,is found that tie .ictu e deposit, radium B-tC, 
on a brass dist omiltt'd p.irlKles with ranges (in air 


(hie to its eliange in diiection, results in a reioil of the .it i s'd' and a jHcssiire ot 7O0 mm. of meieuiy) of 
electron which deflects the rav. 'I'he direitiou ol O'i. n-i. and \yz iin. respectively, as well as 
recoil IS not Jar from that of Uie primary lieam, in partules of whii.h tlie range was loiisiderably greater 
4 tcord with Wilson's observation on his short tracks, than 18 cm, w hn ii wen* not luitln'r investigated, 
Conespondmg to this monienlum acfjuiied by the as they appeared to be li-paiticles I'he particles of 
el(‘Ctron, it has kimAic energy which \anes from o range 03 <111 were jireviously observed by Sir Jimest 
when tlie seallered .N-ray }iro(_(>('ds forward, to a Knllierlonl {P/iil Muf’., xxxyii., loio, p. 571). 

maMinuin v.diu' /ir . 2a/( 1 -f 2ci). when the ray is Although it would not be possible definitely to 

scattered backward (!' Debye, I’Itvs /cilsdir. 2j, lOi, d('cido that these jxulules were f»-ra>s exeejit by their 
Ajn- 13, 102 j, A H C 0111 jiloii, /Vow E<<’ 21 , IMay dellcxions m clei tiie and magnet 11 iields, th(' appear- 
1023) lii'ie !' r/^. wluTe -) lilnu (toz^zA. and am (> of the scintillations strongR suggests that they 

A IS the mi.ulent \va\e length 'J lie latxo of the are a-rays The mmibiTS of these additional pai- 
nuiximnm energy of a j)ho(oelet.tron excited by an tides were relatnely viTy small; for every 10’ 
X rav to the maximum ('iiergy of such a recoil a-rayes of range (»'07 <an. emitted by the source, there 
electron would thus lie (i -i- 2f(}/2it. But Wilson finds wen; piesent 3.S0, 12O, and 05 jiarticles of ranges c).3, 
the length ol tlu' trails projiortioiial to the sipiare of ii-i, and 13-2 cm. lespectively, together with about 
th(‘ energy 'I’lu' tr.uk due to the photoeleetron i (10 long-range M-partit les 

slioiild iheiefore bt' (i+2o)''/3a2 tunes tliat of the To ensure that th(\se long-range particles wx*re not 

longcsL recoil electron tr.u ks jirodiiccd by collisions by the ()-<i7 em. •a-partidcs with 

Taking W ilson’s datum tluit a track of 1 cm. air inok'cules, the experiments on the ii •! and 1 3*2 cm. 
eorresjumds to 21.000 volts, the ('([nation W/- - /;r/\ pavtuk's were repeated, using c.arbon dioxide in place 
indieales that <i r.i\ of wave-length 0 5 A will eject of air. In this case the I'cjuivalent ranges in air were 
a ])ljoli)eh'( tion with a path of i j cm '1 he recoil f(»und to be 11-3 and i j (1 (in. respectively, the 
eh'i ' ron, taking a - o 02 [2, 'o'S, should accordingly have agreement la'ing considered satisfactory, as the 
a range of 011 mm. which should pist be cisilile. measuK'nieuts m carbon dioxide were not made with 
lAir ins harder X lavs, with a wcueli'iigth for the same jnecision as in air 

example of 0-2 [2 A (a-o-i), the rc;coil trades 011 Moreover, thc'se particles could not have been 

Wilson’s j)hot(yraphs should be as long as i-y mm. excited in tlie imc-a sluiets which weie used to provide 
The fjuauUim ide.i of X-ray scatiermg thus hsids to screens of various siopjnng jiowius, for the majority 
recoil electrons moving m the right direition and of the expiTimcnits were ( an led out with air or carbon 
po.ssessmg energy ,\vlu('h is of 1 he same order ol magm- dioxidi' ga])S between the sininx' and the mica, suffi- 
tiidc as that possess('(l by the ('led rolls rc'sponsilile for (leiitly large io pirveut the cm a-rays from 

C. T. R. Whlsou’s very short tracks. n'admig the mica 

Autiivu 11 CoMiTON Th(' p.irlicles under consuleration appeared to be 

University of Uhicago, mdejicudcnt of tiic metal on wliicli the deposit was 

August 4. formed, as a check (leternuiiation of the range of one 

set of partie.les, enutb'd from an active deposit on a 

platinum disc, gave a value of 1 1-2 cm. 

As Prof. Comjiton points out, the plicnomc'na n'- It seems possible, tlu'refnre, that the 12, 13, and 
lating to tlu' forward directed / 3 -ray tr.icks of short 10 cm ll-partides winch Kirsch and I*ettersson con- 
range, which ajipcar in air ('xposed to X-rays of short sulered to arise from the collisions of a-particles from 
wave-length, are in agreement with his suggestion that their emanation tubes with atoms of beryllium, 
scattering of a quantum may be effected by a single magnesium and lithium, respectively, are actually 
electron. long range ct-pariicles emitted by the activ^e deposit 

That the phenomena are in general accordance with It is of interest to note that, should the particles of 
Compton's theory was pointed out in my paper range 13*2 cn. later prove to be a-particles, they will 
(which has now appeared m the current number of the ■ be tiie longest range a-particles yet discovered . 

Proc. Roy..’Soc.) ; mention of this was made in. my Further details of our results and experimental 

Na 2812* 
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arrangements will be published when we have tom-.., 
deted the examination of the long-range particles 
rorn the active deposits of actinium and thorium. 

L. F. Bates. 

J. Stanley Rogers. 

Cavendish Laboratory, Cambridge, 

September' 15. 

'Fhe Intermediary Hosts of the Human Trematodes, 
Schistosoma hxmatobium and Schistosoma 
mansoni in Nyasaland Protectorate. 

1 HAVE received a letter eiu losing two tubes con- 
taining specimens of (i\e S])eties ol Iresb water 
mollu.scs Irom Capt W Jl i>ye, Me<lRal Otficer, 
Karonga, Nyasaland, British (’entral \fnca ('apt 
Uye writes. “ 1 IhiiiK I i.ni sa\ th.it the enclosed 
specimens represeni all tlie liesli water molluscs to 
be found in tins district, as 1 Ji,i\e .scare lu'd most 
thoroughly." 

Capt. Uye -wsis able to infetl l\vi» (if llu* spc'cu's 
exficrimentally with StJusi hauiatohium and >K/nsf 
mmi'ioni respertneh' 

I'lic; molluscs liavi' kindlv been ideiitiliod as folUjw’s 
by Mr. G. C. Kobson, Zoological I )c*partmcnt. Natural 
History Miiseniu, S Ki'iisington 

(1) C«;/Ls/rs Smith (lull giown and young). 

(2) Vivipara rohn , hiauenfeld. 

(3) Linmu'a uaiakn^i'^, Israiiss 

( 4 ) 7V?i'viy>SiS sc. Mon'lcl 

{5) T^huiot'his sp iwai i/c, Marlens 

Capt. Dve vvriU's of ( j) /VM’'-a/>s/s s( f^!i>h()s(t, 
Morclet ; " The\ are v('r\’ (omnifin in the mai'shv 

pooLs, although lallu'i dilluult to lind (»w'jng to their 
predilection lor 11i<‘ niuddv nndeisidcs of rec'ds, etc . 
and tlieir habit ol dr(.)[)piiig oil wIumi the ])lant is 
tcmclusl, Tlu'V ,i[)j){Mr to attract .S ha matnhitiM 
readily, and large nnnibcrs ol niiradiha disappM®' 
ont of the tnbc' in wliuli they <ire against tl^ 

control " 

Dye goes on to describe 111 detail the ex])eri- 
ments he made He linds that the mollusc dies in 
two days wJnsi heavily inlei t<^' w ith the miracidia 
of Srinst. ha’inatobiiiiii , .liter t.ildng ])re( .in turns to 
keep the wat(.T as frei' from dec oniposuion matter as 
possible. The ex^iennu'iits were rejicsited s(‘veral 
times with the sanu' n'sults ’1 lic^iails were " not 
killed by Schnt nnttisinii, but one^Miinot get such 
concentialion of eggs troin laues as from iinne ” 

As to PIuuoUds s/> }ii'iu KifiiitniLiis, M.irteiis, it is 
referred to as " the one' .tnd onlv species of planorbis 
in this ]iart of the world (I have most thorougliK 
searclu'd). 'I'lns species is not killed by .1 heavy 
infection of Schi‘^t ha nialnhioin." but was " inh'cted 
from a good IumviIv mlectecl stool with Siln^l 
fnatisotn.’' 

Capt. Uye scnit s]h'c inu-iis of mlectecl snail.s, but thev 
died 01 Youk’ and wen- too decennposed tor sei tioning 
on arrival. He apjiears to liavc discovcTed that 
PfiysO'psis sc. i^Iolh)sn, Morclc'l, is the interniediarv 
host of Schistosoma haiuatobinu} in Nvas,iland, and 
possibly lie has also lound the inB'rinedtary host for 
Schistosoma mansoiu in Nyasaland {Plauorbis sp may 
siidanicus, Martc'iis) 

The other snails whicli he sent had, lui staled, no 
attraction for either Si hi^t Ihcimitobtiiin or mansoni. 

J. B. t hrisioi'hi!:rs(.>n, 

London, VVi. 

The One-Host Life-Cycle of Hymenoiepis fratema, 
^tllcs, of the Mouse. 

In the recently issued third Volume of " The Prac- 
tice of Medicine in the tropics,’’ edited by Byam and 
Archibald* J7rs. Clayton Lane and Low call in question ^ 


(on pp. 1821-2) the one-host account of the life-cycle 
of the well-knoivn tapeworm Hymenoiepis fraterna, 
Stiles. ITiis account is principally based upon the 
work of Grassi and Rovelli and Joyeux, and it is of 
considerable interest and importance to be certain of 
the facts, not only because the vast majority of tape- 
worms in the higher animals most certainly require 
tw'o hosts in order to complete their lifci-cycle, but 
also bc*c.iuse these lads have a practical bearing upon 
the jirobk'ni conct'rning the mode of transmission of 
Uynu noh-pis nitna in man, 

lo ascertain the truth of tlu' matter 1 have during 
the last iliieo months selec t(‘(l from a large number of 
tame mice thirty-four individuals which I have had 
iindi'r I'losi' observation for periods varying between 
33 and 55 dav's, during vvliu li the fa'ces had containeil 
no Hymenoiepis eggs, and from which it may be con- 
cluded that the niui' weri' fiee fiom Hymenoiepis 
inh'ctioTi On Jiilv 20 1 infected t\v('ntv of these 
nine with laige miinln'rs of Hvineiiolepis eggs 
oblanied from icilmally infected niic(', k'aving the 
other foul teen mice as controls Of llie twenty mice 
miected, eightei'ii vveri' fonnil to contain cestodes in 
vanons stages of development when exanniu'd trom 
fiv(' to twenty-four days .liter, one (examined only 
thieed.iys altei) jnohablv' (.oiil.inu'd v v sticeroids, and 
0111* only had a]i]»,iientlv lenMincd nninfoi'tt'd 1 he 
(ontrols remained uninfected Sun c these I'xperi- 
nients were comliictcd under (oiidiiions winch ten- 
dered it impos.sjble for fk'.i^, house ilies, or otlier 
animals to si'rvc as mterniediate liosts, and snu (' all 
otlu'r neiessarv pi oi .Ult ions \\ ('H' l.iki'u, it iiiiist he 
(awKlnded that tlu' one-host .iccoiint of the hf('-( y le 
of n viri nnb pi'y iKitnna is the (oru'ct one 1 he 
(h'tails of these expetimcnls will be published in full 
.'t the e.iiJiest opportimit\ 

\\ V h' WooDi VXD. 

Wellcome Biiiean ol Si.ientilic Jvest'aich, 

Loudon 

'^^’olar Climate and Vegetation. 

Ur Si i'/ansson’s pn)])osition, as put lorih m Ins 
letl(T to NjeVTrur of August 4, ]) lOJ. lh.it il either 
pole of the earth were situated in a low kind <irea the 
winter snowfall would bo insullicicnt to jirodiici' a 
permanent icc-ca]), is fniulainentally based n]K)n the 
ta( t tliat the Arctic lowlands ot t'.m.ida and Siberia, 
w ilh a mean annual teni])eraLine hir helovvtlK' frci'^ing- 
point, are \et tree Irom a siiiumei snow cover and 
permanent gkuiatioii 'J'his jiropositioii is t.uita- 
nuHint to saving that the inner norih pol.ii aiea is 
peTinanently glaciated because il happens to be sea, 
and the south polar area iH'e.msc' it happens to be a 
plateau 10.000 feet Ingh. 

'I'h.it this is essentially a sound conclusion will, I 
think, appear on a litth' rellection ,^ronnd the North 
Pole sea irc forms during tlie si.x months night m 
sucli (|uantity that barc'l>' half of it can be melted 
during the six months day. with the consgciuence 
that even in July the mean air temperature (as given 
by Mohn) does not rise above 1 30 ' h'., or "Sib^low the 
free/ing-])OiTil. while the mean January tcBshperature 
dropis to -40" 1^' — an extreme " eotHinentdl " range 
of temjierature at a low general level conditioned by 
the \^t expanse of tkx'-ic'e amounting to some two- 
tlurds of the area of the jiolar sea. On the other 
hand, the mean July temperature of the Arctic 
lowlands varies with locality betw^cen 40'^ and 60” F., 
and, as pointed out by Dr. Stefanssop, heat spells of 
90® in the shade commonly occur. 

The great summer cold* of the Antarctic Plateau 
is at first sight more difficult to understand than the 
less .severe summer cold. o£ the Arctic Ocean, The 
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south polar area, being a land surface, is entirely 
dependent on snowfall for its glaciation, and the 
snowfall there is comparatively small, if only on 
account of the low vapour content of the air iij very 
cold regions. Yet in spite of the exposure of the 
high plateau to six months’ continuous summer 
sunshine, except in so far as clouds may sometimes 
obscure it, the cold continues s(j intense as to preserve 
the ice-shcct intact. In the first place, it must be 
remembered that the Antarrtu; Plateau, though 
extensive, is small enough to be dulled in the same 
way as any other mountain uplift m any latitude 
rising like an island into the ro/rf of llu free atuw^f lure, 
which is not etfc'ctuely heateil Itv the sun’s lays 
traversing it In the second place', the snow surtaie 
reflects so much of the incident solar radiation that 
comparalively little is av.ulable for raising the leiii- 
perature of the snow to melting point 'I'hese two 
factors aciouiit for the severi' suniiiier toUl of the 
Antarctic Plateau; l)iit if the m.ijtu factor were 
renicned, that is to s.u’, il the iilateau, retaining its 
present jiori/ont.il e\lent and its jireseut amoniit of 
snowfall, wi-ie IowctihI to sea-level, it ts ]irol)id)]e, 
as Stet.iiissoii tlmik., that tlie ice sheet would dis 
appear m suiiiukt. permitting gra^s, or even spnicc 
lorcst, to flourish, ]ust as m the \rdn lowlands 
to-iiav 

'I'hat a lednction to sc.i level of tlie Antanfic 
^jdaP'an would remove tlie ix-niianent ue rap is Ihr 
i&inioii. moicovcT, of Mi'ssis I'nestlev and Wright, 

exprcssi'd in the handsonu volume' on tin* el.u 10- 
logy 01 the 'ce Olid Seolt I'spedition (loio-uo^), 
winch has ]ust been ]nibUshed i do not, however, 
fnlK support I )r >itelanss()u in expelling that a 
lowland sonih ])ol,u loiitinenf suironnded bv .111 
ice-chil!ed fueau aould be liable, at Kusl so often, 
to the hi,;li -iiinnier U mpeialure ol the Aieta linv- 
lands, and (01 ilusriason In tlieAiilK lowlainKof 
(’aiirida or ^iheiia hot spells 111 June and jnlv mav 
be m.derndlv assisted b\ the pass.ige iiorthw.ird of 
air luab'd lu tlu (ontminl.d regions to the sonlh, 
'ind on the (onli.uv I'ool spells with summer hosts 
mav' bi' 0( ea'-ioneel bv iiortheilv winds ott tlie ii e- 
chilled I 1 ;i.(r s(vi 

Dr Sletansson has pointed out in his letter of 
August \ that the leinpeiatnre is invaiiablv lovvred 
in liot snniiner sp('Ils in tlu* Maiken/ie \'allev . as 
eom])art'd with ]>laces in Alaska, in coiise(]uent e of a 
persistent jiolar wind wlueh blows tlial valltv. 
Now his polar wind up the MaiUen/ie vallev in hot 
weather is just a knal monsoi^n ctti'il tre.iled bv the 
great diller''iue ol teiupeuiture between the heati'd 
land and dnllv' ocean, and is precisely the ]ne 
dominant Ivpe of ciunkiliou one would cxpei i to 
be set up 'fyv a lowland soutli polar (oiilineiit lie.ited 
by siiuunei snnslnne and encircled by an iie-i hilled 
ocean Instead of Ihe presi'iil glai lal anticsiloiie 
with oiitHowing winds, nillowmg winds iliillcil bv 
sea-ice would connnonlv tlow in lowanls the kwvkmd 
Antarctic continent mid bring a good deal ol rloinl, 
rain or sleet, so tliat the occasions when liigleair 
temperatures of 80 ' to 00 ' F. conk! oi cur during the 
southern niidsiimmer, L)ct(‘m]»or nii! J.iiniarv, would 
be less frequent than 111 the circuni])olar .Vrctic 
low'lands in the northi'm midsummer, June and 
July, and contined to calm clear conditions 

As regards the dejiendence of Arctic spruce forest 
on a short hot smmner, Dr. Stefansson makes clearer 
in his “ Nortlivvard Course of Empire ” than in Ins 
letter of August 4, tliat a factor of enormous im- 
portance in high latitudes Js the constant summer 
daylight. As a, bioclimatid factor, light is equally 
important with warmth, ap^cl it is g.pt to bp overlooked 
by climatologists, that, the-oontrM between auhuqet. 

• . NO/ 


f and winter is just as much one of light and darkness 
as of beat and cold in middle latitudes and much 
more so in polar latitudes. Now it was shown so 
far back as 1893 that in cold latitudes plants require 
^ and utilise more diffuse daylight than 111 warm lal i- 
' tildes. In the Arctic lands’ not only is the period of 
continuous, or nearly continuous,’ daylight much 
longer than the period of high tompeniture which is 
limited to a few weeks, but on account of the low 
altitude of the sun tlie ratio of diffuse to direct 
sunlight IS much gt eater than in the tropics, so that 
the intensity of ditliisu dav light is relativelv great, and 
there can be no doubt that this bictor is all-important 
111 permitting vegetalion to push miieli farther north 
than would be the case if light were not able to 
some extf'iit to lepkue warmth m the economy of 
])lauts during the Antic smnmer. 

The “ iNortlnvard (dnr'^e of Ibiipire," reviewed in 
\A'ri:K]=; of June 23, ]> Syi, bv Dr II. IT Mill, was 
written to eoiieef exaggerated views concerning the 
iiihospittililv oi the ’’ bro/eii North,” and to show 
the possibilitv ol si'tlleineiil in Die Arctic lowlands. 
Many mteicsting plnlos()|)hu al (iiie'.Uons are raised 
theiein J'or example, il Di Stelanssou's generalisa- 
tion is sound to the elteil tliat the negro, besot on 
all sides 1)V teriibli' jiatasilu enemies, can niov'e to 
the .Arctic and remain Uealtliv it suitably protected 
from the told, wlu'ieas the more robust k'skimo 
iimnedi.itelv sicki'iis and dies oi germ infections ii 
brought south, betause m tin' ( ompataiiyelv germ-free 
atmosplieu' ot tin' lar nortli In' has devek)))ed no 
resisting power, the ihonghtful reader will inquire 
whether the higli and iiureasmg degree of protection 
tiom infeetion whnh modern hvgiene and inc<lume 
is allording to civiliserl races is not being jnirehased 
at the evpc'iise ol that ri-sisinig power which onaliled 
them to survive tin- igiioiaiut' and dangers of tlie 
past, so that dire results nii,gh1 lollovv any temporary 
withdrawal of the juoteiting hand tluoiigh some 
eini'rgenei \1 all events, it is ( loar tliat a sound 
inednal philosophy will iiave an eve to the dangers 
ol (_oddlmg no less than to those of niidne exposure 
to ad\ else ageni n's L ( W. HoN.vciNA. 

27 'l.in2a Iv’Ocitl, llampstead, N.W" 

Allgllsl 2<) 


Scries Spectra in Oxygen and Sulphur. 

\ 1 1 vv months ago I wiote a jxqier (Abstract, 
ii! 21, 710, 1023) on ‘‘New Series 

Spevtia in Oxvgen ” It was reail at the meeting of 
the AinerKan Fhvsieal Societv in Washington, D.F,, 
last Apiil Some (jueslions arose there concerning 
tlies<‘ sene'. bi‘i aiise of Ibeir ratluT unusual character, 
llcme 1 re-]4'o1ogr.iph<‘d Hu' s))cetra of oxvgen and 
obtained <lai 1 ihu <oniiiiu and extend my earlier 
results T ,ilso studied the element sulphur, wdiieh 
leseuibles o.vvgt'ii in its spei tioseopic properties, and 
obtanu'd, for the fust time 1 think, sulphur spectra 
in the region of w'aM‘'lengths shorter than X23oo. 

(.)XVoi..\' — 'J'he new senes reported al Wuslinigton 
liave been extended from two to seven and from one 
to six members resjiectively. No second member of 
the third senes was Unmd In the scries terms listed 
below, the k'ow ler notation is used with the modifica- 
tion tliat /' IS used iji-iteafl of f for the common head 
of the new iriflci senes, iiiis change W'as suggested 
to me by Prol. R. T Birge. 'Jhc wave numbers of 
the head oPj-jg of the series are 109833, 10967.3, and 
100607. Only the shortest wave-length of each 
membeT is noted, but the others were observ ed and 
.may be reladily calculated from the data given here ; 

Vs 1302-27, 1039-26, 
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97^’ 50. 950 ' 95 > 937*85, 930*24, and 925'4^ respect- 
ively; oI\~2D, 3/>, . , . 7i> are '1025-84, 97176, 
94873. 936-62, 929-59, and 924*92. The wave- 
lengths of oPg;, - IS are 1355-6 and 1358*6, while the 
ol\ - rs line is definitely ab.sent. 

SuLPHi’K — Id extending the spectrum of sulphur 
into tile extreme ultra-violet, I u.sed dry sulphur 
dioxide at various pre.ssnres in both the receiver and 
connected discJiarge-tiibe of the \acuinn grating 
spectrograpli. 'I'he lollowitig is a bricl suinniarv ol 
some of the results ol)tained. Sulphur dioxido g.is 
lias a strong absorption l).ind <‘xti‘n<lnig liom Xj^oo lo 
Xi 700 where a nan ou and ri'latiwh transp.imil legion 
occurs, and then anollicr ,d»soi])lion ImiuI extends 
from X1650 imhdimlelv mlo the nllia \iolet I lie 
tine structure ol ihese bands is iif>v\ being sindied 
in this laboratojv. 1>\ using low jiressures strong 
spectra have been obt.uned (\en in these regions of 
absorption dims I li.ive ]il\utogr.iplied tlie syxirk 
and arc spectr.i ol snlplmr d he spark sp(*i luim 
consists ol man^' lines and gronjis of lines ami extends 
to Xy^o. d'he most jiromnunt feature ol the arc 
spectrum is a number ol injilids of wide separ.ition 
and conslanf fre<|u<n(\ dillen'iice 1 have classiliotl 
these triplets m s(‘nes i)\ .malogv with osvg(-n d'he 
series’ tlesignabon and w.i\e lengths arc i-k. 

182^1-35, 1820 3^ i8ti7-4_» , o/‘,2:i -8’, i|30(>2, 

1433-27, 142511, o/V .18. 132<>-6 o. 13-^158. 

1310-03. o/^jj, 2/1, 1)85-53. 1)8100. 1 [.72 <>0 , 

1 ) 015 . 5 , oP,., j/i. 

1313*22. T.5lo-.;0 . (the hist hue ot this triplet 
was not oliserved it is jaobably hidden by the 
.strong oxygi'ii tri|)]el m this legion) '>fb,i O'* .^ire 
at I914'96, 1000-47. and the - is line is delmitelv 
missing as in ox\ gmi ddie (omnuni head ol 

these seru'S cannot be .ufur.itelv <alcii)ateil horn tlie 
data using the k\db(‘rg law borlimatelv the term 
IX has been obser\ed bv Mimsuer [Amuiloi tU'y 
5*^5 713. 1910) m his stud\ ol the nilia red, henee the 
head ol these siTies and all the other terms m.iv l>e 
obtained at oiu'e Irom llu‘ abo\e torres]>oiuling wave- 
lengths dims "/*i2! has the values in lie(]U(MKv 
units of 821)8.1. 8 415(^, and 8 5-,5| t’smg these 
values and the obstuved wavelengths, i.S --28'.:2;, 
zS -13384, etc otlier si)ectia in siii{)lmi containing 
these t<*rms would exist in llu‘ reguni of the lutra-red . 
and have not \et In-en observed 

Both the oxvgi'ii ^id snl)iluir spectra desiribed 
above show similar Wbaon U nslics, n.imch . the in 
tensities of the Inu's .md their sepaoilions are inverted 
as compared with the known spectra oi thise elements 
in the visilih' and mfi.i red, Ihns m the new s]iev1ra 
ttic shortest wav(' length ol e.n h tn])lel is most 
intense, and, as luduated bv ibe d.ila abovi', the 
frcc]ueaev si')).iiMtion m greatei between the two moie 
retiangible lines ot e.u li tnjilet In both elements 
one triplet ha,-. .1 iius-,iiig line ( orrcsjvoiulinglv ]>laced 
This fact seems to mda.ile an inner <|naiiliim lelation 
which makes it-, octurience ini4>ossible. 

On the new Bolir tlieorv tlie valence level of oxygen 
and sulphur is a z.,, lienee a /> or P kwel and mv data 
indicate this to be a 1iii>]e level Apparently there 
exist one stable .uid two metastalile lorms of (xicli 
of the elements alomu- oxvgi'ii and atomic sulphui 
On the assnin])tion that 111 both elements the o/*^^, 
level IS the valence level, the resonance and ionising 
potentials of the stable lorms as calciilaleil from the 
data above are ' for the oxygen atom, resonance 
9-ir volts, ionisation 13-56 volts , for atomic sulphur, 
resonance 6-50 volts, ionisation 10-31 volts, 

J. 3. Hopfield. ' X 

University of California^ Berkeley/ ^ ... 5 

' ; August 3 , 7 . . . ' ' Jx 


[It should be noted that in the f(«;egolng com- 
munication the capital , letters P, S/>D itjfer !to the 
new triplet series, and in the case of oxygen are not 
connected with the previously known “singlet" 
scries for which similar designations have been 
elsewhere adopted. Also, that the terms is are 
those as.sociate(l with the prevdouslv known triplet 
series of oxygen and sulphur. — E d. Nm'URE.J 


Continental Drift and the Stressing of Africa. 

i\Ik Wayi.and in Nviiia; of August 25, p. 279, 
l)nngs fiiTvvard wtughty arguments, bused on the 
results of the (h'ologicui SuTV'ey ol L’ganda, to rebut 
the usuallv aiiepbd view tliat tlu' 1 Totectorate, 
like most of eastern Alrica, and probably western 
.Africa as well, lias been ^iredommnnfly in a sj^tc of 
tension 1 shall be surjirised, lioweve’', if uirthe.r 
work' dot's not disclose the exislenci' ol at least some 
normal la lilting with a iioitli and south strike, showing 
tlie former existence ot f'ast and west tension, it 
mav W(-ll be that (omprcssion and ti'iision have more 
than once alternated witli each otlier m I’ganda. 
d'hen' IS no rea-.on, too, whv a cliange of lomlitions 
mav not ('onverl a true rilt vallov formed in a jreriod 
of tension into one boundi'd by revi'rsi'd faults j, 

( am h\ no means prepared lo admit tli^t tlie birth* 
of the moon (sn])posmg it to have in fadt arisen liy 
seji.iralion from the ('arth) musl have necessarily 
been a " ))U'ie of cxlremi'lv' ancient lustorv." Snr 
(leorge D.irvvm gives re.isoiis tor liis belii'f that it 
took }>ltice considerablv mf)n' than 50 ot Oo million 
years ago Now Dr. lioliiu's's calenl.itions, Irased on 
the lira mum lead ratio of leitaui miner, ils, show an 
antujuity of about .5ot* iniJIioii vears lor the begmiiing 
ol tln> ('ainbrian 'I'lii-, vvoulil suggest that the 
iuten'sting event in (iiu'stion in.iv ha\ (' oci iirn'd .it 
some time within tin' limits oi the f(>ssiliteroiis ri'Cord. 

Nor is there any leasuu to believe that it must 
have been marked bv slu))endoiis (.alastrojihic dis- 
Inrbami's A s])hcre ol tlie e.'irlh’s si/i* welds itsell 
slowly but practn.illv unresistingly to a lone acting 
conlnuiousK ipioii it — m this case Ihi- lentrifiigal 
gloria- due to its rotation, accelei ab'd more by 
piogr(‘ssi\c (ondensatiou of its interior than 
^■tarded bv the tidal at lion of the sun 

Th<‘ ])rocess ol scjiaration mav hav e been protracted 
ovi'r a consulerabie time, more piuliafis than that 
leproseuletl by .1 single geolfigu'.il iormation Imlecd, 
tluTe is a gieat th'al In be s.iid lor thi' siiggeslion that 
it inav' h.ive commented about the middle of tlie 
('arbonifiTtnis and continued till the tdose of the 
'I'rias. I’his woultl account tor the fact tluit in the 
portion of the e.irth’s crust whali has been chiefly 
studied, tliat IS to sav the t'xtra l’a< ihc area, there 
appears to have been throughout tliat lengtliy period 
ri general, though by no means a complett', recession 
of the ocean, wliicli would presiimalilv be attracted 
towards the jirolrnding mass of the moon. At some 
stages oi this emergence the bulk of the atmosphere 
vvoiikl be atleeted m the same wav, giving rise in 
the region antipodal to the moon to a period of 
nuirki'd rarefaction and cold, resulting in the Talcliir 
and Dwyka ice-age which has been recognised ijot 
only in Sontli .A Inca, but also m India, Australia, 
the' Falklands, and South .America, all formerly 
according to Wegener, and 1 believe he is right, 
clustered about .Africa. If there be any truth in 
this supposition we should expect the chief period 
of tension in Africa' and its* surroundings to have 
existed/dn .Mesotoio;jtod^eatiy,KaijSiO! 2 X>ic tim not 
in.' the-J^ia6oioic ^werful 

: tidal - actioh.'of 'iAe4lni&on,/,3rbS*^sitiBL comparatively 

A ' I ■- ! .... n'. I 'JI. “■J-l/'.ir. W-A, - V ..I... '. 



near the eatth. would 
that the readiustment •ofi'^e. 
large portion had beep reniovirti-,in'i^e‘<»u^ of’^eifM^ 


large portion had beep 

ioruiation of -th^ moon wanUnainly fiftected> ia.i:an.si^;if'9cioi-ao8) 
east and west' direction. ' ' S ‘j-29, 1920). 

In these' citcumstances the excessive meridional " The first 
folding wiiich Prof. Chamberlin postulates as a by period! 
necessary result of tidal retardation could not be to Lupton 
looked for. observed 

The chief value of the formulation of a speculative this date 

h}'pothesis such as 1 have sketched out is in lUustrat- isinglass g( 

ing and emphasising the interest and importance of in las boo 

detailed study of geological structures, region by talliuc lu): 

region and period by period, throughout the world, m tlie writ 

It will only be when we have all the facts before us, it di'servc 

that we shall he able to solve with any assurance below [op 

the problems jiresented by tin; present con figuration actual dal 

oi the surface of the globe. March 12, 

With regard to the use of the words " rift ” and of ealcium 

'* rift-valley," the latter was originally and properly " The d( 

used by ITof. (. W. Crf'gorv tor a structural valley but .somev 

'due essentially to tension, and 1 use " rift " in the density lu 

corresponding sonse—of a split in the earth’s crust deusity, v 

due likewise to ti'usion. This is in close aecordance solution, t 

with the popular and literary use of the word " rift.” densilv, Wi 

Should at any future tmu' it bo clctirly proved that deposit” 

the ‘‘great 11ft valley” was never in the whole In the li 

course ot its existence associated with east and west of the disc 

tension, it viouUl then, J submit, have no longer a 
right to the title John W. Evans. iii; Riel 

Imperial Oilh'ge of Science and Technology, 

South Kensington, S.W.7, 

August 31. 


^9. 1920) . ^ Thfe" latten aufhbr-4tat^ 

" The first observation of a seri^ oi layers '(produced 
by periodic ' precipitation in gels) ‘ intislt5b»’<a5C5^^ 
to Lupton (Nature, 47, 13 {r892)).’trit {may be; 
observed that Ord published experimei^tiJ 'bofore^ 
this date on the formation of . calcium -o^alatC in 
isinglass gels. Details of these experiments ar<^ ^veii^ 
in las book (" The influence oi Colloids upon M^s- ' 
talliuc h'orm and Cohesion,” London, 1879), w|ncli, 
m the writer’s opinion, has not received the attention 
it di'serves. It appears from the ]>asaage . quoted 
below [op cit , p loS) that Ord before 1879 (the 
actual date ol the expenmeiit is gn en in the text as 
March 12, iStio) had obtained stratified precipitates 
of calcium oxalate ; 

" The deposit (of calcium ox’alate) was not uniform, 
but .somewhat stratified, forming a layer of greatest, 
density near the calcium solution, a layer Of less 
deusity, with some opalescc'iico, near the oxalic 
solution, and several niirrnicdiate layers of still less 
density, with alternate spates 0} extreme scantiness of 
deposit” 

In the light of these facts it seems that the priority 
of the discovery should be taken bv Ord. ^ 

J. k. I. Hepburn. 

119 Richmond Road, London, N.i, 

August 18. 


Stereoisomerism among Derivatives of Diphenyl. 

1 HE ( ases of isomeiism so far recorded among 
ilenvalues of diphenyl, whether eoniiei led with 
optical activity or not (Kenner .lud co-workers, Trans. 
Choni Soc., i92i, 121, ()tg, etc ), are inb'resting from 
the point ol \ lew' of the possibility of the (‘xistence 

01 a slal)l(^ par.i - bond in beu/ene and, more 
particularK , in ilijiheuyl ilenvatives. Thus, any 

2 2 -deiivatue of dijihetiy) should b(‘ capable of 
optical aciiMty on the basis of the general formula : 


ril-CH/ ^CH-CH' 
wdiich rexoals the presence of four asymmetric carbon 
atoms 

hrom the same point of view, the isomeric dmitro- 
beu/idmes (cf for example, llrady and McHugh, 
'Iraiis. ('hem. Soc., 1923, 323, 2047), and some of the 
substances deru'ed from them, also contain lour 
asymmetric carbon atoni.s, allliougli this ty]>e does 
not include cast's of optically active substances at 
present 

The above suggestion opeus up a large field for 
investigation. It is interesting to note, 111 passing, 
that diphenyl forms a tetra-o/onide, which may 
indicate that the para-bonded condition is favoured 
even by the parent hydrocarbon. E. E. Turner. 

East London College, 

. Mile End Road, K.i, 

September 4. , ' 

'1' ' • 

The Lleeeftanft Phexiomendn— 4in Historical^ Note, y 

The discovery . of - the 4>i&riodicg 
stratificatij^in^ 


Urease as a Product of Bacterium radicicola. 

The letter b)' Idof Werner in Nature of August 
II " On the Ik-esence of Crease in the Nodules of the 
Roots of the T.egummoiis riaiits,” induces me to 
stale tliat urease is also produced by the pure 
cultures of Uacferinm raduAcola, and much more pro-, 
fuselv tlian by the nodules. Such forms as V%ci(n, 
Trifolii, Tisl, arc paiticularlv strong in this respect, . 
while Ornilhopodis and / upini are but feeble urease- 
jiroducers. 

It IS interesting to observe that urease is alki, in 
certain cases, a product of the normal papilionaceous' 
plants, first ihscovered by Takeuchi m the beans 
ot Soja htspida, and by me in the seeds, and !the nnd 
of the branches ol Cytisiis Labuniwn and Qlycine 
chinensis 

'J'lie Simplest way for the flemonstration of '^he 
cnzvnie is the plate-method winch I have described ' 
in Ceniralblait /. Baliienolof^ie, 2te Abt., Bd.. 5, p. 
323, i 8<»3, and ArcJiives Kierlandaises, 1895. As, < 
however, H. radii toola does not grow well on broth- 
gelatin, or yeast-decoct-gelatm with ij per cent, 
urea, the detection of the eii/.vme must be made 
with material taken from colonies previously grown ^ 
oil pcas-leaf-gclatiii, with 2 per cent cane-sugar, and 
then used as little lumps, placed on the yeast -decoct-, 
urca-gclatm plate. After a few minutes the beautiful . 
" iris-phenomenon ” becomes visible if urease is, , 
present, as a conse<iuence of the production of 
ammonium-carbonate which precipitates the caldufil-? 
carbonate and calcium-phosphate in the , partienjar 
manner prosier to this experiment. The addition of 
some calcium-rnalate to the yeast-urea-ge]latm en- 
hances the sensibility of the iris-reaction. 

The discovery of urease in B, i'odicicola was the 
'^'tesnlt o'f^lexpenments ptt the nutrition of this bac- 
"rt^tusa, .and 1920, . with the co- 

'B,' E 7 -' den^ Doorm^'de Jong at ’ 
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The Study of Man.^ 

iiy Prof, a Elliot Smith, F.R.S. 
y this address I propose to give a sketch of the 


progress that has recently hecn made in some of 
the manifold bmnehes of study roncemed w'ith the 
nature and history of man and his achie\ements, and 
to suggest how they can he correlated and integrated 
as a real science of man with a distinctive diM-ipline. 

The recent discoveries of the remains ol Rhodesian 
man and the Nebraska ttioth have added a new sjH-des 
and a new genus to tlie luiniaii fanuly, and two lon- 
tinents to the known domain ol its (‘\tmct memlicrs. 
Intensive studies of tlie whole senes ol fossil remains 
and oom/iarison with the livim; races (j1 //o//ro <iaf)ien\ 
have made it possible lor iis to construct a lamily tree 
ot the Horninidu', and to draw (a rtain inferciK'cs as to 
the nature ol the e\oliitioiiar\ t haiiaes that have 
occurred within the huinau tarmlv sine( it first eame 
into existence. Prom such investigations it apjicars 
that some ol the features regarded as distinetne ot the 
highest races of men are lemporarv })hases in the lower 
races ; and, what is much more striking, many ol ihe 
angtomical traits generally suppo^eil to be pediliar 
to the human lamily are lound in new-horn gorillas 
and chimpanzees, but aie lost In these apes belore 
they attain their maturity. I’rol llolk. t)f Anisteidam, 
has recently been studung ihis remarkable [iheno- 
menon,® and has atlempted to interpret the laets In 
the liatesoriian paradox that man has attained the 
human status and the luelur raies h.i\e advanced a 
stage beyond the lower, not bv tlie aicjuisition ol new 
characters, but by inhibiting the lull d(velo])ment ol 
liis ancestral traits I am imabl(‘ to adejit inv dis- 
tinguished Inend’s speeiilatioiis. hor man's mental 
powers and the brain that makes their mamleslation 
possible cannot be exjilained simph as an unveiling 
of possibilities dormant in his aiuestors, for they are 
positive additions to his eciiiijiment which rejueseni 
ins distinctive tharacteristu'. There is, however, this 
germ of truth m Pml bolk’s claim ; the apes have 111 
many respects dc})arted lurther Irom the primitive 
ancestral type than man has m that they have beeonie 
more highly specialised in adaptation to a particular 
mode of life. They lia\e lost not onh many primitive 
traits that man has retained, but also the jilastieily 
and adaptability that jilausl a tlecisive jiarl in the 
attainment of man’s mental pre-eminenee. 

1 propose here to submit .1 timtative pedigree of 
man’.s Primate ancestry based upon the results of 
, intensive studies in lomparative anatomy ami em- 
bryology, and di.scm erics in paheontology, and to use 
this a.s the basis fur a study ol the progressive changes 
in the brain, which prepared tlu; way lor the eventual 
emergence ol those attributes of mind wdiieh distinguish 
man from all oiher living ( reatiires. 

In the course of this imiuirv w'e shidl see that during 
the i)roce.Ss of evolution man’s Primate ancestors 
wandered from Ameritui to hurope and Asia, mid that 
such world’-widc migrations iiave been continued by- 
certain of their>^escendants providing tbe,,| 


new environments* which weeded out those members 
of the order that failed to adapt tiiemselves to new 


circiim.slance.s or to spccialisi* and drop out of the race 
for the attainment of a higlier statu.^-x Nor did this 
migration rea.se with the advent of man himself. He 
has ever lieen a wanderer upon the fare of the earth ; 
and not until the invention ol civilisation did certain 
izroujis of human beings become anchored in definite 
localities. One ol the gieat sources of ( onfusion in 
modern anthrojiological discussions is tlie lailure to 
distinguish between the migration ol jiopiilation and 
the din'iision of i iilliirc ; in other words due recognition 
IS not given to the fact that a small group of jicojilc of 
a higher dilturc can inpiosc the latter upon a large 
coimiuinity without necessarily eflecling any recognis- 
able cliange m the physical diaraitcrs ol the pcojile 
as a whole. 

Tin: Di.siovfkv of Tni'AMCiiAvn'.x's Tome. 

When the programme for the British Association 
meeting was liist tentatively draltcd, mon* than six 
months ago, the attention ol the world at laigc was 
fixfd upon the 'riieban Valley of tlie Tombs ol the 
Kings, ami th(' nanm of the msignifii .mt |)haraoh 
'I’utankhamen was on t'vciy one’s li])s. The olfuiis of 
the Assoi iat ion then dc( idod that the cvi iiini' Ici'lnre 
should he devoted to an exposition ot tlie sdcntilic 
results ol the cxjdoration ol 'I’litaiikhanu n s tomln.ind 
it was hoped that Lord ('ainarv'on would have pic- 
sided at it. J need not dwell u])on the tiagn events 
which have made imjiossibic the realisation ot either 
ol these proposals. LonH'arnarvon's death has dc.dl 
a MTV .serious blow to I’.gy jjti.in studies just at the 
moment when it i.s more than ever important that 
Ihitisli prestige in Lgyjit as a seiiou.s pation ot art hao- 
logieal bludy should be maintained and sin iigthened 

Tbe work m 'I'utankliamen’s tomb has yielded 
singularly little iniormation ol direet st ientilit value. 
^'et there are leitain asjnrts of this da//hng ilhinima- 
tion of the last phase ol the eighteenth dynasty that 
are w'orthy ol attention, i m-ed not emphasise the 
value of this di.seovery' in foreing ii|)on the attention 
of the world the easiness of the acliieveineiits of the 
ancient Kgy])tians in the lourleeiilh centui v ii.c. At 
a time when some of ns have been trying to impress 
this fact ipion students ol anthropology one ('Uniiot 
refrain from ai-knowledging the debt to Mr. Howard 
Carter lor having accomplished in one winter what w'e 
have been striving in v'ain to do at the British Associa- 
tion lor more than twelve years. There is only one 
point in connexion with this discovery to vvhieli 1 i‘an 
refer before 1 turn to consider other aspects of the 
.study of man. 

1’hf, Search for Golj3, 


The yast quantity of gold actually found in the tomb 
is a of special .interest, fqt it raises problems of the 

significance wjth. referee tp; the part played 

‘Evening leeiore delivered to th^ Briijtb, ...Assodatipn Mtetlag at'-j bV tlltf &lativclj'USelCSS^yenoWmet^, ill the history of 
verpcK.t.uuSepierotwr 14. ^ ; .' I' ' J AtA bUj® when Wn&ve lost the use of 


a stage 



in history before gold eoifiaige was Hiv^ted; ahbodgii- 
the metal was being used as' tribute. Gblo^was ,tSV“ 
first metal used by man, and it was the arbitrary vtilue’ 
attached to it for its supposed magical properties as an 
elixir of life, that initiated the world-wide search for it. 
which has now lasted for sixty centuries, although the 
motive for the search~in other words, the reason for 
attarliing so peculiar a \aluc to the soft yellow metal— 
has changed. The search for g(dd ha.s been the most 
potent influence in the development and the spieud 
of ci\ ilisalion. From the jiictiires in the loinli of 
Tutankhamen's \iccroy lluv, we leain that the gold 
was obtained from Nnbia and the Soudan, and we are 
also show'n the peculiar typch ol ships w'liieh brought 
this tribute dow'n the Nile. The demon.stration ol 
the effects ol such e\ploitation upon the Smidan 
has recently been revealed In the investigations of 
Frof. Reisner, whidi have provided iis with an (ihject 
lesson in the jirotess ol enltnral diffusion such as lias 
he('n ha))pening in evi’ry part of tiie world since then 
In modern tunes we have setm it in the 'I'ransvaal, m 
Australia, and in ('alihirnia- the settlement ol relat- 
ivel\ small bands of miners to gel gold and me ulentallv 
to plant in Jiilberto waste places ol tin- eaitli certain 
ol the elenunls, good and bad, of our civilisation In 
thr Siiiidan tlurtv-flvi lenturies ago the l’.g\|)tians 
were doing w'luit our own people aie now doing in tlii' 
d’r.in^v.i.d A relalivily small hand ol people of 
higher (iiltnri' wiae m.d^ing use ol the loi al population 
to es])loil th( gold to which the latti'r had previously 
att.n lud no value As the result oi \]k scitleinent ot 
cultured mnnigraiits iii tln'ir midst eertaiu ol their 
( u^tom^ and lieliels weie adojiteil bv the indigenous 
iubabitanls and blench d vvitii tiuir own c U'-loms In 
a rt])oit upon Vrol. iM'isnc'r’s vvairk in the .Soudan whit Ii 
1 submitted to the Hritisb Assot latioii in i‘)is (Report, 
p iSi)t the hut-, relating to this iiuial and tuiUiral 
iiiixtnre were Mimmanst'd 

Till' geogM'aiiiiK al disliilnition of arehieologieal re- 
mains and the leatures oi the adtnre reveal to every 
one who IS willing to lead the plain story told hy 
these lacts, first iinphasised bv ^tl. W J. IVny. that 
the same ])rotess has been going on ever sime the 
first civilisation was invented, and that it has been the 
chief motive lor the diffusion of uilture throughout 
the World. Whether one examines the disliibution 
of the earliest monuments in Southern India, or the 
settlements mentioned m the Rig \Tda in the Nortli- 
Wh'st, the distribution of ancient settlements in Persia, 
Siberia, the Caueasus and Asia Minor, or further afield 
from the ancient Fast in Europe and the ilritish Isles, 
in .‘\friea to the Niger and Ziinbahwe, in the lands of 
gold in Malaysia and Eastern Asia, and further .still in 
America, we can read the same story, the same motive 
and the same result of the exploitation ol the local 
natural resources liy the native ]iopulalion under the 
direction of relativmfy small bands of alien immigrants. 

Many other materials to whicli a magical or economic’ 
value wa.s attached played a part in this process of ex- 
■ ploitation. Resin, timber, pearls, copper, flmt, jade, 
turquoise^ lapis lazuli, amber, tin, and eventually all 
metals, Were some of the more -bbtrhsiveTufes that itn-' 
pelled men to fembark upon dny’’ adventurt,' however 
hazardcjus : -ind f«f 

sible far iM 


hewlight Sff^'jji^coT^dng 

exp|ana1^on'D^IIWch''^ .hitherto haf beeh'^obscure.in 
the history of tivilisatiqh.* ' V 4 , !’ 

Axcif.nt Mariners. ' ' ' 

Considerations of time will ])crnnt me to refer only 
to one aspect of this world-w'ide diffusifflt. "The 
pirture.s of the boats used by Tutankhamen's viccwy 
reveal certain peculiar Jcauires which were adoptfea 
also in sea-going .ships in the Mediterranean and^Erj;- 
thr^ean Seas. Tiiese distinctive methods bf ship- 
building have been pn serv ed until tJu; present day m 
tile \’ietoria Nyanza in East Africa and in certain parts 
of the Malav Archipelago. They are also revealed in 
c|uite unmistakable htsliion in sculptures of the Early 
Hroii/e Age in Sweden . 11 ere there is a specific illustra- 
tion not only ol the fact of tlie wurld-w'idc diffusion of 
culture l)iit also of the’ chief means by which it was 
ellcrted. 

The New \isinN in Anthropoi.ogy. 

The invc'stigation of the lactors involved in this 
(lemonslration ol the unity ol eivUisation brings to 
light the motives that jiroinpted its origin, and provides 
us with a new insight into the real meaning of emstoms 
and beliefs. It lonlains the geiin of a neW method of 
approacli to the problems of ])syelu)logy, and a means 
wberebv in time tlie unirieatioii ol anthropology will 
he elfec ted and a real seiein e of mail created. 

During the la.sl twelve vears there ha.s been a pro- 
found lii.inge in must (if the fields of investigation 
eoneerned with the studv of man. Not only has there 
lu'cn a lith harvest ul new huts and a fuller under- 
standing ol the meaning of siich knowledge as we 
possess, but also there Ihis begun to emerge a radically 
luw attitude toward the problems awaiting solution. 
Hitherto the iiiv e.stigator wdio concerns himself with 
the prolilcms <>l human sirui lure and function, of the 
ra( e.s of man, of the fossil remains of man, of evolution 
and mheriianee, as ,i rule has retu.sed to discuss customs 
and belii-is. arts and (Tafts, social organisation, and the 
psychological .isjieets of anthropologv' which are now 
coimnonlv c’allecl cultural. The two branches of 
anthropologv have been c'uluvated in water-tight 
compartments, and tlie laid that the results achieved 
in each of them have lar-reaching significance for the 
interpretation of the problems of the other is as' a rule 
totally ignored. 

During reeemt years some of the more far-seeing 
students of man have been insisting upon what the 
late l>r. Kiva-rs called the unity of anthropology and 
the urgency of tlie necal for more co-operation between 
the diflereut fields of research.''* lentil such integra- 
tion i.s effected there can Ive no real science of ijaan. 
In this address 1 propose to give a sketch of .tlje new 
trends in anthrojiolngical thought, and to suggest how 
they may be unified and focussed upon a definite aim, 
the interpretation of man’s history and human 'conduct, 

Perhaps a simple illustration will exjplain the value 
of the ^correlation of physical and, cultural studies, 
cTwelvc years ^agb; when :attempung to interpret the 

of Anthwjwlony," Joum. Koyvl 
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results of the study of ancient Eg}’ptiaix,remams>’'r^ 
plotted out on a map the ^leo^iraphic^ distribution m 
an alien people with easily recognisable distinctive 
features that be^an tp make its way intP thp Egyptian 
Delta about 3400 b.c * This |)eople, which played a 
definite part iri Egypt,, Babylonia, Crete, and the 
Mediterranean, and cspe(’ially in Britain, could be 
traced without much difficulty to its homeland in 
Western Asia. Having readied this stage in inter- 
preting the facts, 1 was greatly perturiied to find that 
this same unmistakable type was lound widespread 
throughout Polynesia. ]Ia\'ing failed to get any hel]) 
or oni'ouragemcnt from anthropologists, either on the 
phy.sical^ or the cultural side, to jairsue this subject 
further, I had no alternative than to resort to ethno- 
logical studies to see whether I (‘oiild not discover 
rultural evideiice to shed some light upon the un- 
doubted facts of rai'e, ( oncerning whuli 1 was satisfied 
that I had unshakable ex idem e of a widespread 
migration of people. In Polynesia I found the same 
general associations hi'tween the distribution of these 
distinctive people and the practices of megalith- 
building and mumiTiific ation as I had previously found 
in the Mediterranean area and Western Asia ; and 
when the evidence c'ame to he studied intensively it 
seemed to establish ujion unshakalile foundations the 
fact of the unity of nvilisation and the world-wide 
diffusion of culture in early times. This conclusion of 
course has been warmly contested during the lust ten 
years, during w'hich, hovNe\er, its npjxments Ime 
repeatedly shifted their ground and taken up new 
lines of defence. While there is not a sctu,}) ol demht 
as to the ultimate issue', it is clear that there w'ill he a 
prolonged conflic't such as in the past w'as nec'essary 
to convince people that the earth w'as not flat, or that 
man w'as really e\ol\('d from a Simian ancestor. 

There arc two points in connexion with this theory 
tlmt i want specially to rnc'ution {<1) its hearing 
upon tht problems of jiliysical anthropology, and {b) 
its relation to psychology. ll it can he demonstrated 
that at certain scattered localities w'iclespread through- 
out the world the genus ol the common cuilisation 
were planted by immigrants, the recognition of the 
presence of the lattc'i at some* jilacc's and not at others 
is a fact of cardinal inipccrtuncc to the studc-nl who is 
attempting to interpret the jiuzriing results ol the 
intensive study of race in localised areas. When one 
is dealing with regions like Oc'e.inia, where the popula- 
' tion is -the result oi relalnely recent immigrations, 
probably none of tlu-m more than twenty centuries old, 
such considerations arc clearly the essence ot the whole 
problem. 

I peed say no more in justification of the fundamental 
importance of the close correlation of the w'ork in 
physical and cultural anthropology. They are parts 
of one and the same problem, which cannot he solved 
unless bpth classes of evidence are given their proper 
value. 

One of the greatest obstacles that has barred the way 
to such colitthoratinn has been the persi.stent refusal 
On th6 'part of ethnologists to distinguish between, 
diffusion of culture and migration. ol'pcoplfiM; ffhe 
confusion that lias arisen from tlus^-i?suq has 
reaching .merely .tipon 'the, jntei^e^ 

. * '•IT)iAndeirtEc®thbi^rWi|l|.-St& 


:t(ifi'earlyhistor>y of civilisation, but also by implication 
iijin creating a feiks' in" favour of the untenable hypothesis 
that there is ajiecessary connexion between race and 
culture. 

The proof of the fart of this widespread diffusion of 
ancient culture is provided (a) by the positive evidence 
that it did occur; (b) by the fact that in the history of 
custom and inventiun knowledge invariably has spread 
in the w'ay we postulate, and has ever been the chief 
incentive to progress in the new foci ; an<l (r) b\' the . 
psychology of invention If then, it is asked, the fact 
of diffusion is so certain, why is there so intense an 
opposition to its admission ? Why do the majority 
ol anthropologists ding to a theory that is so obviously 
false ? Tlieir attitude and methods of .evasion become 
more intelligible if one goes baik three centuries ago 
and studies the arguments of the people who refused 
to admit the error of the flat-earth liypothesis. It it 
he urged that the opposition in that ease was essentially 
theologii'al, it (an he claimed that mediieval theology 
lias not a numopuly of dogmatism against the advance- 
ment of stienee. The errors ol elhnoJogu al do( trine 
that .still hold the fic'ld are largely the ouUoine of 
certain meidents in the sixties of the nineteenth 
century, as the result of wdiidi {a) the teniis used by 
biologists ill the Darwinian ('ontroversy were mis- 
understood and misu])])]ird, and (//) in thv contli( t with 
such apologists as Archbishop Whati'ly and the Duke 
of Argyll^ the ethnologists not only made daims that 
recent research lias shown to b(' wholly niddensihlc, 
but also laid dovvn these lalse doctrine'^ with all the 
pontifical air ol infalliliility wlia li imconsi iously they 
seem to have adopted from thiir theological ojjjionents. 
In recent times the attempt has Inen made to bolster 
up this laEe claim liy certain speclou^ ])s\ diological 
arguments; and the liest hope lor ridding anthropo- 
logical s( ience of so serious a hnidram e to jirogress 
is to be found in the adoption ot seiious ]isy chologii al 
methods in the investigation ot uisloms ond btlici.s 
and the inteqiri'talion of the history ol civilisation. 
Nor would the benefit of this i loser coriehitiori between 
ethnology and jssychology he one-sided. Bsyi hplogy' 
has at least as much to gain as ethnologv . For the 
investigation of the meaning ol mvth and lolk-loie, ot 
custom and belief, is coming to play an increasing ])art 
in the study ot human behaviour. 'I’lie fiirlher dev elop- 
ment of this tendency is eeitain to tie the chief factor 
in ridding anthropological studies of the eneumbranees 
of error wdiieh still harnjier their growth. 

Man’s Distinctive Attribitjio. 

The study ot man can only heiomc transformed 
into a real science w'hen man’s really distinctive 
attribute, the iiatuie ol the human mind, is made the 
chief subject of anthropologii'al inejuiry. The value of 
psychology as the great integrating factor in anthropo- 
logv has recently been explained w'itli great lucidity 
by Dr. Malinow'ski, and in the rest of my address I 
want to sugge.st that the extent of its possibilities for 
effecting ^CG‘OrdinatioB.^js, even much wider than the 
d«^ms,4e>inade/|ar iC, ..Psychology can become the 
^ of ^nlbropological 

a .distinctive ,dis- 
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cipline' can be developed to- justify the creation of a 
real science of man. 

Tlie full recognition of the mechanism of the diffusion ’ 
,pf culture involves a new orientation in psychological 
'fcvestigation, for it points the way to the true explana- 
of the origin of folk-lore and myth and of custom 
and belief ; and it throws a new light upon the springs 
of human action and upon the problems of so< ial and 
political organisation and of education. The outcome 
of this new movement in ethnology will be to eiTect a 
closer bond of union w'ith real psyrh()log\ and through 
psychology w'ith the biologii-al scicmces that arc 
essential for tlie full appreciation of the meaning oi 
mental evolutiuji. 

It is too often forgotten by students of man’s evolu- 
tion that the fundamental distinctive feature of the 
human family is the nature and rang(‘ oi the powers of 
mind, which differentiate it from all other living 
creatures. The chief aim oi the interpret er of this 
evolution should he to offer some exjilanalion of liow' 
these distinctively human attriliutcs were acfinired. 

With his usual facility of exjiressioii Sir lames Frazer 
puts this view w'ith great force . It is all the more 
w'elcome because he, who so Ireely uses the thciirx of 
the independent evolution of beliet, reproves another 
etimologist for too exclusive a devotion to biological 
methods of inlerjiretation and for forgetting “ the part 
that human thought and will have plavcd m moulding 
human dcslinv. ’ He says that some of his 1 olli agues 
“ w'ould write the liistorv of man without taking into 
account the things that make him a man and dis- 
criminate him Iroin the lower animals. To do this, to 
a(lo])t a common ('oiiijianson, is to Write the jilav oi 
‘ifamlel" without tlic Frimc of licnm.irk. Tt is to 
atteiiijit the solution of a complex ])roblcm wliile ignor- 
ing the prituijial lacloi wliidi ought to come into the 
calculations. It is, as i have aheady said, not science 
but a liastard imitation ul it. For true .sncnce reckons 
with all th(‘ elements of the ])robkin w'IikIi it sets out 
to solve. . , . Jn particular, the .science whnli deals 
W'ith human socictv will not, it it istrulv scientifn , omit 
to reckon with the (pialities wliii h dislingiiish man from 
the beasts.” 

It should, then, be the lundamental aim of anv move- 
ment to integrate the forces of anthropologiuil inquiry 
to provide an cxjilanation of how man acquired his 
distinctive position and how prei iscly his behaviour 
was modified by the attainment of such heightened 
powers of discrimination and ability to profit from liis 
experience. 

The Evolution of the Human Brain. 

Intensive research in comparative anatomy and eiii' 
bryology and discoveries in palieontologv have made it 
possible for us to reconstruct man’s pedigree with a 
confidence that hitherto would not have been justifi- 
able. U.sing this scheme as a foundation, w'c can deter- 
mine precisely what stnictural changes, especially in 
♦the brain, were effected at each stage of the progress of 
the Primates toward man’s estate j and in the light of 
the information afforded by physiology and clinical 
medicine we are able in, som^ measure to intefT>tet the ■ 
mcanmg of each of the stageslh'^the attanmient Of thej 
distinctively human attributes', of ihi^d. / ' 


In an address delivered at the Dundee inee^t^ng ■of th< 
British As-sociation eleven years ago, ind elsewhfeire or 
several occasions since then, I have 'discusseif'-thi! 
problem ; hut I make no' apology for returning to its 
consideration again. For, as I iiave said already, it is 
the lundamental question in the 'study of man; anc 
recent rtvsearch has cleared up many difficult 
since 1 last spoke on the subject. b ’ ' 

I'Acn before the beginning of the Tertiary period thi 
trend had already been determined for that particula] 
line of brain development, the continuation of w'hicti 
eventually led to the emergence of man’s distinctive 
attnhiites. Moreover, man, as 1 said in' 1912, is the 
ultimate product of that line of anccslr)' which was 
never comjicllcd to turn aside and adopt protective 
speciali.sations, either of structure or mode of life, which 
would he fatal to its plasticity and power of further 
development.” ’ ^ 

Vi.‘cioN THE Foundation of Man’s Mental 
Powers 

The first step wais taken w'hen in a very primitive and 
unsjiecialised arboreal mammal vision became the 
dominant sense, by which its movements were guidfed 
and its behaviour so largely determined. One of the 
immediate results of the enhancement of the import- 
ance of vision was to awaken the animal’s curiosity 
I'oiicerning the things it saw' around it. Hence it was 
promjited to handle them, and its liands were guided by 
visual control in doing so. This brought about not 
merely increased skill in movement, but also the ctilti- 
v.ition ol tlie tactile and kina'sthetic senses, and the 
building II]) of an emyiirical knowledge of the world 
around it hv a correlation of the information obtained 
c\j)erimentalh by vision, loin h, and movement. The 
acquisition of greater .skill affcLtcd not merely the hands 
luit also the cerebral mechanisms t hat regulate all move- 
ments ; and one of the w'ays in which this was expressed 
was in the attainment of a wider range and an increased 
precision ol the conjugal e movements of the eyes, and 
es])e(‘ially of a more ucf uratc control of convergence. 
This (lid not occur, howevTT, until tlie flattening of the 
lace (reduction of the snout) allow'cd the eyes to come 
to the front of the head amJ look forward so that the 
V isnal fields overlapped . M ( ireover , a very complicated 
mechanism had to be developed in the brain before 
these delicate associated movements of the eyes could 
he effeiled. The building-up of the instrument for 
regulating these e) e-movements was the fundamental 
factor in the evolution ol man’s ancestors, which 
opened the w'ay lor the w'idcr v ision and the power Of 
looking forw'ard that ari' so pre-eminently distinctive 
of the human intellect. Our common .speech is per- 
meated with the symholi.srn that })roclaims the influen6e 
of vision in our intellectual life. ' ' ' ’ ' 

The first stage in thi.s process seems to have been the 
ex]>ansion of the prefrontal cortex and the acqUiMtion 
of the power of voluntarily extending the' Tange of 
conjugate movements of the eyes and focussing them 
upon any object. Then came the laborious pfoeess of 
^ building up in the mid-brain the instrument for effecting 
these j^mplbc adjustinents automatically/ so that the 
vaftimiill'Wasih^n'a'bhto fix its gaze’Updn an object and 

li'J ' ttoha I. Himtwp''rhaLOculQ(iuttoi NileJuus in Totmus an.I Nycticobui.** 
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’to concentrate its att€ntio^ lipon the thin^ seen tather 
. than upon the fnuscular' act incidental to the process 
ot seein^^ it. This represents^the gprm of attention and 
of mental cono^tration in general, hut the power of 
automatical!}' moving the eyes with such accuracy 
that the images of an object upon the two retina* could 
be focussed with precision U])on exacth (orrehp(m(ling 
spots made possible the uc(]uisition ol stcreoMopu 
\ ision, the aliility to ap})re( iate the inim, m/c. solidity, 
and exact position in space of objci'ts. It also ]irc- 
jured the way for tlie devclojancnt in e.u h retina ol a 
particularly sensitive sjiot, the in.uul.i lutea, whieh 
enabled the animal to apyiredaK the ti \Liire, eoloiii , 
and other details of objei ts seen witli nnuli more jne- 
<’iskin than before. Heme probal)!}' lor the first time 
in the history ol li\in- ere.ituies an animal ar <|nir(d 
th(i power of “ seeing.’ ” m the scaisc that \\\ assot late 
vvith that verb. Tin atlaimncnt ol (last new pimcrs 
of exai t \'ision jiii ther sinmilaled the animars ( iiriosit} 
to examine and hamlli. the ob|e(ts around it and ])ro- 
vided a more ellieu'iU i fmtn-i ol the hands, so that at ts 
of inereasiiig degrees of skill weie learned ami imieli 
mure delicate powers ol taclile dis< nminatiori wtie 
aciiuired. Out ol tlu'se expi'ninents alsc* there eineretd 
a fuller a]ipreLiation ol the natuii' ol the objects seen 
and handled and of the natural tones that itdliumed 
the ( ourse of e\'ents. 

With the ai'quisition ol this new power ol leanniip 
bv expernneiitati'in, e\ttits in the woild around tlu i 
animal aniuned a lullei meanine , and this enrahed | 
all its exiierieim , not nurcK ih.il wlneh ap])ial<d to ; 
the senses ol sight ami 1i»mh, hut hearin;- also Thus : 
in the senes ol Primates theie is a .sudden txpai.sion (»l 
the acoustic (ortex as soon as stercosi opie Msion is 
aequired, and the \isiial. tat tile. nitUor ami pielnnital i 
eortex also leel the stinuihis and beam lapull) tti ex- 
pand. 'I'his im reuse t)l the auditor) tenitor\ is lx- 
pressed not oiiK in a m.aked im reasr ol atoiisiit 
disc dinina lion but also liv an imrtase in the power t)| 
voeal e\])ression. At a inmh latti stage i>l evtdiilioii i 
the fuller eiill^’atitm of these poweis ttmlerred upon 
their possesso* the ahiht\ to de\ ise an attmsiH s\m- 
bolism eapable ol a iniRh w iilei langt* ol usefulness than 
merclv eon\e\ing from one individual to another tries 
expressive ol different emotitnis, lo>r wlien true arti- 
culate speech was aetjuiied it betaine possible to t om 
vt'Y ideas and the results ol e\]jerieni e lu»in mduidual 
to individual, and so to ueeumulate knowledge and 
transmit it from one genetation to anotlier. This 
achievement was jnobablv ilistim ti\e ol the attainment 
of human rank, tor the tasts obtained Ironi the mt>st 
primitive lirain-east\s, mh h as tlio.se ol J’ilhecanthropus 
and Eoanthropus, rc\ eal the significant ex])ansion ol 


the, acxiustic eortex. This new power .exerted the most 
profound influence upon human behaviour, for it made 
It possible for most men to become subject to tradition 
and to acquire knowledge from their fellows without 
the necessity ol thinking and de\'ising of their own 
initiative. It is easier to behave in the manner defined 
In convention than to originate action appropriate to 
special circumstances. . 

Within the limits ol the human family itself the 
progressive series of clianges that we have witnessed 
I in man s Primate aniestois .still (oiilinuc ; and as we 
I compari' sm h a seiies of ciidm ranial casts as those of 

Pithaunthiopus,f:oanthro|)iis.y/c/iwr//w/cs/cnA7i,//<>wo 

1 nivfhini/mlriLs/'i, and Homo sapnms, we can detect a 
I piogrcssive exiiaiisiou ol the jiaticlal, iircfrontd, and 
! tcmiioral territories, whiih arc assodaUcl with the 
im r(\isnig pcjweis ol niainiid dixteiitv and discrimina- 
i live powt'r. <»1 menial < oni I'litralioii and oi acoustic 
I diserimmalion 

j 'Ihe stud\ ol siu'h factors of cerebral development 
! will evinliiallv enable us to link up the huts of eom- 
I jiaiative anatoiiiv with ps\ ( hologv , and enable us the 
I better to undnstaml human Ixhavioui. .'smli wider 
1 knowledge will, m time, helj) us to co-oidmate the 
prim q>!es that imdeilit cuslonis and biliels, and 
intin '^m'li reseanlus iheii' will evintiiallv emerge 
a di'^limlivt dis( ipline and a more stiutlv sdeptifie 
m( Hiod. 

km till- lull re.disalion ol tin. \ ision, what isne* essary 
alxivt all I', that tlu nnivcisilks shoii'ul nxognise lhe 
impoilame ol this new l(•mlp1lun ol Iminane stmlie.s 
and t.ike an adive part in biiildine up a m lem e ol 
man tli.a is more s( lenlifa than what at presi-nt are 
known .IS the humanities and imae human th.in 
bioloey. The hmdanunlal .iim ol all (‘diiialion is the 
liiller ’understanding ol tlu lorn-, oi Nature ,ind ol 
hum. in behaviour, d he neees'iilv lor alt.u'king the 
hitter problem with more dircliuss am! ]m‘( ision is 
iireeiil . and il is mqxi'.sihlc to exai’L’eiriU tlie import- 
ome o) a liilhr cultivation in oiii universities ol the 
.^tlulv t)l the n.itnre oi man and ol the spilngs ol human 
' lomlmt. It lies at the nxil ol all knowledge and the 
I mlelli;eenl conLiol ol all human athiirs. 1 nei'd not 
I emph.isise iht tremendous piaetu.il impoii.im e of 
I .smh studies 1o an Kiiqure sm h ns mirs at the present 
' time 'Fhe J*an Ikuifie (.'onlereme lield m Auslialia 
; recently is an e.irnest of tlu* realisation of this fart 
J by staU-^men and administrators .md of the usefulness 
i ol coll.iboratiiig witli men of science to acquire an 
j undei standing oi subieet jieoples and their social 
; problems. This polii'v oi peaceful development of 
j the J’aufie is a good augurv for the fuller rceogni- 
j tion ol th(‘ value ol anthropology to the world at large. 


Some Bearings of Zoology on Human Welfare.^ 

by Prol. J. II. Ashworth, D.Sc., F.R.S. , 

years, and are familiar to every student of zoolog}^ or 
of medicine. At the time of the last meeting of the 
British Association in Liverpool (1896), insects were 
suspectfetj of^afbting afe' transmitters ^.certain patho- 

were few, and 

Lin 'theTiJ^-cycle of the organism 


T he bearings of zoology on human welfare — as 
illustrated bv' the relation of insects, protozo^ 
and helminthes to the spread or causation of disease inlrj 
man— rhave become increasingly evident in, these, later^ 

* From thipresidentialaddrfasp'tWfveretl to^clioa D (Z!ool«)gy) pFtM'jj 
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been worked out and iU mode of its'trahsinission 
insect to man ascertained.' The, late Sir Patriclt'l 
Manson, w\)rking in Amoy, had shown (1878) that the 
.larvjc of Filaria hancrojti undergo growth and 'meta- 
morphosis in mosquitoes, but the mode of transference 
of the metamorphosed larvai was not determined until 
1900. Nearly two years after the last meeting in 
Liverpool the part played by the mosquito as host and 
transmitter of the parasite of malaria was made known 
by Ross. In addition to these two rases, at least eight 
important examples can now be cited of artlwopods 
proved to a('t as i-arriers of pathogenie organisms to 
c.,?. St egomyia -yellow lever; Phlehotonius - 
sandfiv fever; tsetse flies— sleeinng sickness; (bno- 
rhinus— South Ameriian trvpanosonuasis (('hagas' 
disease); rhrvso])s- Filarta {Loa)loa\ the flea Xoio- 
psyUa rheopis lilague ; the IkuIn - louse- trench )e\ er, 
relapsing fe\er, aud ty])hus ; ami the tick Ornitlu.dmiis 
— Mrie.in rehnising lever. 

In selecting evuuiiles hir Inief consideration T propose 
to deal \erv shortly \\illi in.daria, altlioiigh it is the 
most import.int ol the msci t-( .lined diseases. hK.uise 
the essential relations hclwei n the .Vnophelcs ruo.squito 
and the p.irasitc are \m 11 known. There still remain 
la.'una- m our kimw'ledue ol the m.daiial oiganisius 
Ross and Thoiusmi (ii)io) showeil tliat asesu.d loiins 
of tlie parasite tend to ]ieisist in small mimhers lu•t^yen 
relaiises, and suggested that mledum is m.imtaim'd 
bv these asexual staees. Sm h I'xpUnatiun elm idates 
those ( ases m w'hii h lelapsi s oecur alter short mterv.ds, 
hut the rciiirreme ol the attai ks ol le\rr altei long 
mteiwals (.in oiib he exiilained In .issiimmg that the 
par.isites he dormant m the hods and we know' m itlier 
in w'hat ii.irt ol tlie l)od\ noi m wii.it stage oi eondition 
the\ pii^isl Nhwertheless. the i animal points ahont 
Ihe'organisin arc cstahhshed, and ^ireveiitn e im ..sures 
and methods of .itla.k b.ised on a knowledge ol the 
hahits ami hiommms of Anopheles liaxt been limtlul 
in lu-nelidal ii'sulls in main parts of tliewotld 

ll we desire an illustration ol the \asl dilkrenie to 
human w'cll-bemg hi tween knowing and not km.wmg 
how a distase germ is transmitted to man we ina\ 
turn to the (.isi ol >ellow level When this pestileme 
came trom the unknown, and no one kntw' now to 
chei'k It, its a])})earamc in a lommiinitv gave rise to 
extreme despair, and m m.iny uises was the signal for 
wiiolesale migration ol those inhabitants who lould 
leave the place, bnl with the disuiuTv that Stego 
myia w'as the transmitting agent all this was (hanged. 
The municipahtv hr distrn t took stejis to organise its 
preventive defences against a now' tangible enemy 
and the smaesslul issue of these elfoits, with tlu 
conseiiuent great saxing of life and redmtion oMmman 
suffering in the .Southern Tinted States, in lanama, 
in Havana, and in other places, is common knowledge. 

It is a striking lact that during 1922 t enlral 

the West Indies, and all but one country of South 

America were free from yellow fes er, which bad 

these regions for nearly two centuries. Ihe aimpaYU ^ 

against Stegomyia is resulting, as a recent 

report points out, in yelloW (ever 

ramdlv diminishing, isolated arc^, and this 

sekns'to he one-.whtdi by peisistent effort 

brought completely under- control.. . 

In i8o«; Bruce, wet)t> 


‘itjoi 

uninhabil»bfe;iot, itod, wd mt 
year he issa'fed it'vs preiimihar}' r6po^ m’^-whaefi he * 
showed tliat the disease W'as not caused by wine pqjflon 
elaborated bv the fly-^s had been formerly belx^cdr- . 
but was due to a minute flagellate organism, a tryp^o- 
some, conveved from affected tp healthy animals by a 
tset.se-fl> {Giossim nwrsjtavs). In 1901 Foi^c noticed 
an active organism in the blood of an Engllsljman.,in, 
Gambia suffering from irregularly intermittent fever, 
and Dutton (1902) recognised it as a tr)'panosptoe, 
which he named Trypanosoma gambiense. In ,1902 
Tastcllani found trypanosomes in the blood and cerebro- 
spinal fluid of natives w'ith sleeping sickness in Uganda, 
and suggested that the trypanosome was ^the causal 
organism ol tlie disease. Ihe Sleeping Sickness 
('immnssion (Hrme and his colleagues) confinned this 
view, and showed that a Isetso-fly, Glossina palpalis, 
w.is the traiisiniltcr. Since then iiiucli has been learnt 
regarding the multiplication of the trypanosome in 
the flv and its transleieme to man. For some >ears 
llnx was Inheved to take place by the dirpet method, 
but in looS Kleiiie demonstrated cyclical trkns-. 
inisbion, and this was shown later to be the principal 
means of transferem e of 7 . gamhiense. In 1910 
Stephens and Kantliam (U'm nhed from an Englishman, 
vvho had 1 km ome infected in Rhodesia, a trypanosome 
vvhi< ti, Irom its morphological iharacters and greater 
\ iinlem'i , ihev reganieil as a new^ ,s])e('ies. T. rhodesiense, 
anil its “ (VI heal ” tr.insnnssion by Glossina mnrsilans 
was proved In Kn.ghoin and Vorke. Recent reports 
bv Duke and Sw'vnnerton (1023) of investigations in 
'J’.inLainika Territory suggest that direct rather than 
I \( Inal tiansmission bv a new spei'ies of Glossina is 
there nianilv resjionsible ior tlu' spread of a trypano- 
some of the T. rhodesuHsc tvpe. 

'The impossibiiitv of distinginshliig by their morpho- 
logv w'h.it are eonsidered to be difTcrent species of 
1 rv panosomi’s, and the (lifruultx ol attacking the fly, 
aie liandiiaps to ])rogress m the eampaign against 
slee])ing siikness, winch presents some of the most 
subtle problems in present-day entomology and protq- 
/ix.logv Here also we come upon perplexing con-, 
ditions due apiiarentlv to the differini virulence ol 
seiiaiate strains oi the same species of trypanosome 
and the varving tolerame of individual hosts on 
whii’h subjei ts innch Inrther work is required. 

The relation’ of fleas to plague provides one of the 
best and most rei'ent illustrations of the necessity for 
I'areinl work on tlie systematics and on the structure 
and bionomics of insects concerned in carrying patho- 
genic organisms. Plague was introduced into Bombay 
in tlie autumn ot iHr/i, and during the next tw'o years 
extended over the greater part ol Bombay Presidency 
and was carried to distant provinces. The Indian 
Government reiiuestcd that a commission should be, 
sent out to investigate th(' conditions. The commis- 
sion, which visited India in 1898-99, came to the 
conclusion (1901) that rats spread plagu 9 and that 
infection of man took place through tlie skin, but~ 
and' tbi|;is ama?ing to ,us at the present day— ‘ that 
I suctoriaV. insects ’do not eome under consideration m 
Wecti&^^ith>e spread of plague,” Further 
showed thi.s cbndusion to 
’ ' ‘ " Bombay in , that 
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the foTiimon rat-flea was PuU% (Xmopsylla) cheopts, transmit plague by means of X. astia from rat to rat, 

that It vva'5 jjresent in houses in which rats, had died but with negative results, and X. aslia was never found 

ol pla>>ue and in w'hich some of the residents had to behave like a “ blocked ” A', chcopis. 

1)(‘< onic infected, tlxat the plague-bacillus could multiply * Thc' distinction of X. cheopis from A", astia is not 

in tiic 'Stomach of this flea, and that the flea would - an entomological refinement with purely systematic 
in the absence of its usual host— attack man. Thest^ significance, but corresponds with a different relation 
o)>servations pointed to the importance oi this flea jn of the species to the epidemiology of plague, and hence 
the dissemination of plague, and the Second riague becomes a factor of great practic'al importance. If 
Commission, which ^^as ajipointed and began work through these researches it has become possible by 
in 1905, definitely ])rov<-d that Xfunpsylla thcopis is ex.iminalioii of the rat-fleas ol a loc'ality to estimate 
the transmitter of the plague-organism from rat to rat aumrately its lia})ilit>' to ])lague. anti-plague measures 
and from rat to man may henirlorward be restricted to those aieas in which 

The mechanism ol transmission oi tlie jil.ume- plague is likely to occur, i.e. wlierc A' c/ieopis is the 
bacillus was worked out by IJafot and Marlin in 1013. piedominaiit flea. Thus a great e<onomv of effort 
The) showed that in a propoi lion oM he fleas fed on the and ol expenditure and a higlier degree of efliciency 
blood of sepliciernK' mice flic jilagiu bacilli imiltipiv may b(‘ adiicved ; in fact, the ]n()l>lcm of the preven- 
in the proventriculus - wliK h is jirosidcd sMthdiitmons lion or rcdiution of plague ma\ be brought fiom nn- 
proeesses Dial act us a \al\’c to |)te\cnt iigingitation ^\leld\ to practicable pnijiortions. Wiicn it is remem- 
of the blood from the stoni.idi and a mass of badlli bered that sinee jSg(> some ten and a (juarter millions 
is formed A\hich bloiks the pros cnlriculus and may of jieople lia\( die<l in India fiom jilacue, \^e have a 
extend forward into tlu' (esophagus Fleas in this more than suITk lent index of the imiiortancc ol a jirecise 
('ondition are not jirevented liorn sinking blood, knowledge of the s\ stemali( s, slruclure, and bionomics 
because the pharynx is tin suctorial organ, but their oi the inscs l-( nrncr ol /Cav/Z/zs y>cs//\ 
attempts to obtain blood lesiilt onh' in distending the Anolliei ol the oiitslandmg Icatiircs of the period 
cesophagus. The blood diawn into th(‘ resophagus is under review has been the cxtinsivc ami intensive 
repeatedly forced backwards into lontad with the study of the Prolo/oa. The stnicliire and the l)io- 
mass ol plague-bac'illi, and 011 the sinking action noinics and life-history of tliese organisms have lieen 
ceasing some oi this inlcctcnl 1)lood is exfielled into the investigalid with the help of the finest dev (‘lojiinents 
wmund. The transmission of jilagiie chpinds on the of modern lechniejuc. It is fitting here to record our 
peculiar struc'ture ol the iiroven I ric'ulus of the fle.i and acknowledgment to two staining inclhods-ilcideri- 
on the extent to vv hie h, in certain c\ain])Ies, the jilaguc ham's iron-h:eniatoxv1in and the Romanowsky stain 
bacilli multiply in the provc’ulrn ulus. .Sin )i “ blocked ” (including (liemsa s and Leislnnan’s mochfi' ations), 
fleas being unable to take hloocj into the stoin.nli .iie wliic'li luiveatlded ereatlv to our (c'chnic.i) resources, 
in a SUirvcd condilioii. and make rcpealcxl atleni[)ts to Theic is time to reler onlv to < cM'lain ot the Protozoa 
feed, and henc'e are particiilarh dangerous. which diiectlv allec I ni.ui. Twcniv years ago our 

Until 1913 it w'as lielicvcd that ail the fleas ol the knowledge ol tin few species oi JMotozoa rcc'ordcxl 
genus Xpno])S)lla found on rats in India belonged to from the Iniman alimintary canal was clelecaiv'c; in 
one species {chcopn)^ but in tliat voar L. F. lliist two nnpoitant respects — the sv^teinalu (haiacleis 
reported that the rat-flea ot Colombo was ,\ (7^Z/c/. and the biology of the sjiec les — m) tlieie v\as much 

which had liecn taken off tats in IRingoon, and desc ribed confusion Subsecjuent iiiv istigation->. and especially 
lyy N, C. Rothschild in 1011. Hirst asccitaincd that those ol the last tern )ears (In Wenvon, Hobell, and 
this flea did not rcsidily bite man it the tcmjieralure otlieis). have cleaicd u]) most ot the cloubtlul [loints, 
were above 80“^' h'. A collc'ction ol ;SS fleas iroin but owing to the (lilbc iiltic's oi si/e and the jxiuc it) of 
Madras ('itv proved to consist entireh ol A'. f,\s//c/, and c haractiTs avail.ible, it is ])v no means ea^v in ]nactice 
Hirst suggested that the explanation of tlic iminunity to distinguish ccitain ol the spec ic-s, Ol the seventeen 
oi Madras and ('olombo Irom ])lague wu'. the lelative s[)etus now known to occur in tin' inlc^tinc* ol man, 
inefficienev of A\ c/sV/a as a tiaiisnutter. ('lagg’s Fi/Aizz/cc/zd /z/.>/f//\7Vn/ has recxavccl pai ticiilar altcmtion. 
examination (1921. 1923') ol 23/)57 fleas obtained Jiom This emganism lives as a tissue jiarasite m llie wall of 
rats in all parts of India shows that thev include ihrcr the large intestine, where, as a rule, the damage causc^d 
species: XenupsyHa cheopn, X. astia, and A', hrasih- is counterbalanced b\ the host 's regcmerativ e processes. 
ensis. This last species is c omincm in the < entral and Put whim the clestriution mil strips Ihc' regeneration 
northern uplands oi pejiinsuhir India, but its bionomics intestinal disturbance results, leading to llie condition 
have not yet bex'u investigated. A\ chfopis is the known as amcebic dysentery, 'flic specific cluiruc'ters 
predominant Species in the plague areas, while A* asfia and the iirocesses oi rcjiroduciion and encystrnent of 
is the common flcxi in those' areas whic h hav'C rcmainc'cl Pi. tiistolylica are now well asc ertained, and it is realised 
tree from plague or have sviffercHl onlv liglitlv In that in the majoritv oi c ases the host is healthy, acting 
Madras City, for example, during tlie twenty-one years, as a “ carrier ” dangerous to himself, for he may develop 
1897-1917. plague has occurred in twenty of thc.se into a case ot aemte dysentery, and to the c'ommunity — 
years, but the av'erage mortality was only 0*013 piit> 5 >ing in his faeces the encysted stage which 

thousand — Dial is, though the infection has been is capable of infecting other persons. Whether an 
repeatedly introduced there^.it failed each' Aime to , inhJQ|9d person will, suffer from dysentery or act as a 
set up aii epidemic. The sigmficanepe of (mJm|«>rt'e^';healUty' ‘‘ a^iparently depends upon/his» own 
case of plague depends in larg^ m^sureVon ’.thelJd&^l^t^p^ bn any/' dwerence in the 

species of 'Xenopsylla. Hirst has strains of ttib Entamoeba. 

attemDts durini:. the nUEtie. season- with iSntamo^fcinfectine human beings 
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here is need for critical determination of the species^ i 
or, in addition to JS. hisiolyticat a closely similar species, ! 
i. colt, is a common inhabitant of the intestine. This, | 
lowever, is a harmless commensal, feeding on bacteria'! 
ind fragments derived from the host’s food. The 
Ustinction between the two species rests chiefly ujion 
;he characters of the nuclei and ol the mature cy^t- - 
piadrinucleate in E. histolytica and octoiuirleate in 
coli — and considerable care and tec'hnieal skill are 
•cquisite in many cases before a diagnosis can be gi\ en. 
ifet this distinction is definitely necessarv in practice, 
or indiscriminate treatment of persons with Entammlia 
s indcfensilile ; treatment is only for those with E. 
listolytica ; it is useless lor those with r«//. and subjects 
;hem needlessly to an unpleasant exjicnenci-. 

A notable result of recent w'ork is the proof tliat the 
iiore common intestinal Protozoa, formerly belie\'ed 
;o be restru'ted to warmer countries, occur indigenously 
n liritain 'I'his w'as first establislud b\ a group ot 
)bser\ers in Li\erpool, and has been i-onfirmed and 
"xtended bv subsequent workers. 'I'liere is good 
reason for believing tliat in Great brilain the incideiue 
)f infection with E. hi itoh'th a is about 7 to to per cent 
ind with E. coli about live times as great (lltibell). 

The diseovtrv (1903) of Leisliinaiiia , the organism 
if kala a/ar and of oriental sore, added another to 
.he list of impiutant human jiatliogenie JVotozoa, but 
he mode ol transmission ot fins tlagtllale has not yel 
aeeii inoved. 

Of the jiroblems presented b\ the jjaiasitii w'orms, 
die most momentous are those associated with Ancylo- 
^lonla .ind its near relatne \eialor, wlmli are pre- 
valent in coiiiitiies Iving between 36" X and 30'' S 

a zone wha b contains more than hail the iiojnilation 
)f the earth. Heavy intei lion with Anevlostoma nr 
A'ith Xecator product's severe aniemia. .uni reduces the 
lost’s jibvsie.d and mental ella lency to a seiioiis degree. 
Until i<St)S there w.is no suggestion that inlet tion w'as 
u fjiiired in an\ other wat tluin b\ the mouth, but in 
[hat year Jaioss ]iublisiied hts fiist minmiiniealion on 
the entrv ol the latva- ot Am \lostoma through the skin, 
ind in 1903 ga>e an account ol lurthcr exjicnmcnts 
whi'di i)ro\ed that dcnn.il infection resulted in the 
[iresence ol worms in the intestine .\1 the meeting 
)l the British Assoei.ition in (’ambridee in 1904 l.ooss 
demonstrated to a small comjiam his microseopnal 
jirejiarations showing the jiath ol migr.ttion ot the lar\ ;e. 
ITis investigations served to establish the importame of 
the skin as the ihiet [lort.il of enlr\ of .Km \lostonia, 
md ])ointcd the way to cffci Live methods ol prevention 
ygainst infection 

Another notable advante in helminthology is the 
working out of the life-cyile of Schislosonui (Iblharzia) 
—a genus of trematode worms causing much sufliTing 
in Egypt Jt«d elsewhere in Afriia, as w'ell as in Japan 
and other jiarts of the world. These worms when 
mature live in pairs, a male and female, in the veins 
af the lower part of the abdomen, e.spe( iully in the wall 
af the bladder and of the rectum. The egg.s, laid in 
large numbers by the female worm, provoke inflamma- 
tory changes, and cause rupture of the, veins of the 
Trgaps invaded!^ Until about- ten years ^ago ^ the life^ > 
nistory of Schistosoma had been traced, only as far ns' 
:he hatching of the ciliated lai^ Dr,xn«^i«?)i, which^^ 
takes ' 





was then shown that tips lam is rtot,^aauVd been 
held by Looss. the stage which infects ,^iyairi 
and Suzuki (1913) found .that the miradium of 
Schistosom japoniettm entered a fresh*water snail 
which acted as the intermediate host, and and 
Atkinson (191.5) confirmed and extended this observa- 
tion, and showed that the miracidia develop ihtp 
sporoc\sts in wiiich ccrcarix are formed: W®’uj>we 
chiefly to Leiper's work (1915-16) oiir knowledge- of 
the lile-hlstory .ind mctliod of entry into matl Of the 
l'/gyi>tian species of Schistosoma. He demonstrated 
that two species ol this parasite occur in Egypt/ and 
established that the miracidia develop in different^ 
intermediate hosts : those ot S. mansoni enter Plan-' 
orbis, while those of S. ha’inaiobnim penetrate into 
bullmiis -the niollust s being aliundimt in the irrigation 
c.mals The sjioroex sts jirnduce cercaria', which escape 
irom the snails and g-ither near the surlace of the water, 
and experiments with Miung mice and rats showed 
that the eereariie attach thcmsi*lves to the skin, enter, 
and reath the portal s\stcm, from which they travel 
to the veins ol the lower j)arl of the abdomen. In- 
fection of man lakes pUue < Inefly through the skin when 
bathing or washing in water containing the cercarite, 
though infection may also occur through drinking such 
w.Tter. So, at last, these worms whicli have troubled 
Egypt lt)r at least thirty centuries have become known 
in all their stagi-s, and measures for preventing in- 
lc< t ion— which were ot great use during the War— 
h.ne been devised, and curative treatment intro- 
diiced. ; 

Other recent helminlhological researches de.serve 
('onsideralion di<l s[)ace jicrmit, for there has been 
nun h excellent work on the life-history of the Hver- 
llukes and lung-flukes of man, and the life-cycle of the 
tape-worm, Ihbothnoccphalns latus, w'as worked out 
m 1916-17. Mention should also be made of Stewart’s 
investigations (kjtO-iu) on the hle-history of the large 
roiind-wotin Ascans himbncoides, during wdiieh he 
made the imjiort.int discoverv that the larva: on 
hap lung in the intestine iienetrate into the Wall and 
are carried in I In* blood to the liver, and thence through 
the he.irt to the lungs, where they escape from the 
blood -v'csseb. causing injurv to the lungs. The larvav 
now about ten tunes tin ir original size, migrate by 
w'av ol the tr.uliea and jili.irviix to the intestine 
w’iiere they grow to maturity. J luring last year Pr, 
.ind Mrs. ('onnal huAi* worki'd out the life-history ol 
Eilaua {Loa) Ion in two species ol tlie Tabanid fly, 
('hrvsojis, and investigations on other Filarias have 
tlirown light on their strufture, but there is still need 
lor kirlher teseaiihes on the condiliotis governing the 
reniark.ible jieriodk ity exhibited by the larva: of some 
sjiecies {e.g. F bancrojti ; m some jiarts of the World 
the larva* ol this .species are, liow'cver, nomperiodic). 
The period under review has obviously been one ol 
great aitivitv' in research on helminthes, and fertile 
in measures tending to redui'C the risks of infeetjon. 

In.seets, protozoa, and helminthes not only inflict 
direct injury on man ; they also diminish, his material 
welfare by impairing the health or causing the death 
^of his horses^ cattle, and sheep, by destroying food 
'Crops during growth^ and, in the case of insects, by 
^evotlfing' . the harvested grain. The measure of 
which can gain oyer insects, ticks, and 
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cndoparasitic or^^anlsms, will (Iftermine largely the 
extent to whirli he can use and develop the natural 
resour(es of the rich tropical and sul>tropical zone of 
the earth. 

Other applications of zoology to human well-being 
('unnot be d<*ali with here, but mention should be made 
of two -the reseanhes on sea-fisheries problems w'hich 


have formed an important branch of the zoological 
w'ork of Great Britain for forty years, and the studies 
on genetics which made possible an explanation of the 
mode of inheritance of a particular blood-group, and 
of some of the defects {e.g. colour-blindness and 
hicmophilia) and malformations which appear in the 
human race. 


The Theory of the Affine Field.^ 

Bv Prof. Alulkt Kinstijn, Por. Mem. R.S. 


theory of the eonMCXiiin between gravitation 
1 and electromagnetism outlmeil below is founded 
on Kddington’s idea, published during retent \eais, oi 
basing “field pliysKs” malliematieally on the iheoiy 
of the affine relation. We shall first brieflv < onsidt'r 
the entire development ol ideas asstmated with the 
names Levi-('ivita, W'e\ 1 , and Kddmgtou 

The general tlieory ol relativils rests iormallv on 
the geometry of Kiemann, wlmli bases all its eimeej)- 
tions on that of the interval ds betw'ia-n points m- 
defmilelv near 1 f)a<tlif'r, in .ueordaiiee with the 


formula * 




(■) 


These magnitudes g,,,, eleiennine the beha\]oiir of 
measuring roels and t lot ks with relereme let the eo 
ordinate system, as well as the gravitational fie-ld. 
Thus far w'e are' al)le to s.i\ that. Itom its loundations, 
the general theor\ ol n‘l.iti\it\ e\])lains the eniN na- 
tional field. In eoiitiast to this, the eome])tiial lounda- 
tions of the theorv ha\i' no relations with the eli-Mio- 
magnetii' field. 

These facts sugg('st the tollnw'iiig (piestion. Is it not 
possible to generali.se the mathematHal foundations of 
the theory in such a way tli.it we ( iin derive from them 
not only the projierties ol the giac itational iield, but 
also those of tlu* elei tromagnelie tield ? 

The possibility ol a geiier.ilisation ol tin* mathe- 
matical foLUidalions resulteibfiom the lait that Levi- 
Civila pointed out an element m the geometry ol 
Riemann that could be made indcjiendenl ol this 
geometry, to w it, tlu " atfine relation ” ; tor ai eonlmg 
to Riemann’s geometry evi'ry indi'hmtely small part ol 
the manifold can be represented .ipproxim.itely b> a 
Kiu'lidean one. Thus m tins elemental region there 
exists the idea of ])aralkhsm It w'e subjet t a eon- 
travariant vector A'^ at tin* point .v,. to a jiarallel 
displarement to the mdeiinitel\ adjat (ml {»omt .v,, t 
then the resulting \eet(ir .bM-t’) is determined bv .in 
expression of the [01 m 


1 '^ -P", .|eo,\, (a) 


The magnitudes P are s\mmetrn al in the lower indices, 
and are expressed in act 01 dame v\ith Ricmann 
geometry by the g^,, and then first dern-atives 
(Christoffcl symbols ot the second kind). We obtain 
these ex])ressu)ns by ionnulating the condition that 
the length ol a contraxairiunt vector formed in 
accordance with (i) docs not change us a result of the 
parallel displacement. 

Levi-Civita has showm tliat the Riemann tensor of 
curvature, which is fundamental for the theor)’’ of the - 

jr 

’ TrdDilated by Dr. R. W Lawson. 

» hi accordance wuh custom, the signs of summation arc omitted. 


gra\ itational field, e:in be obtained from a geometrical 
< onsideration based solely on the law ot the aftine 
relation given by (2) abos e The manner in which the 
are expressible in terms ol the gi,,. jilays 110 ])art 
in this ('onsideration The behavKUir in the ease of 
dilTerential operations ot the absolute differential 
( aleulu^ IS analogous. 

Tluse lasults iiaturallv hsad to a generalisation of 
Riemann's geometry In.stead of starting ofl Irom the 
UKtriial relation (r) and dtnxiiiL! bom this the t'o- 
ellKients P o! the aftine rdation < harai lensed by {2), 
We ])ro(eed Irom a general allme relation ot tlie type 
(2) w'llhout postulating (1) I’he seardi lor the 
mathemalKal kiws which shall ('01 res] ji aid lo the laws 
ol X.itiire then resohes list 11 into the solution ol the 
e|iiestiori . What are Iht loimally most natiir.d con- 
ditions that can be im|)osed upon an allme n latum ^ 

'I'he firsl .slepm tins diiection was taken bi 11 We\l. 
Ills llieorA IS connected with tlu' lac I th.il light rays 
art' sim]>ler struetiires irom the phNsual \]ew-])oinl 
than measuring lods am! dotks, ami that oni; the 
ratios ol the g,^,. are detinmned bv the law ot pro- 
pagation ol light. A((ordingly he as(rilHs objediu' 
Mgiufiiaiiee not to the magiutmie ds 111 (i), i.f to the 
lingth of a vector, but only to the lalit^ ol the lenulhs 
of two vectors (thii.s also to tlu' angles). 'I’liosc alline 
relaticms are permi.ssiblc m w'lm h the ])aralld displaee- 
inciil IS anuularly aei urate. In this w'ay a theon w'as 
iirrived at, in whi( h, along with the delermmate (i'\( cjit 
lor a factor) g,^,. other tour magiutudes (/», oemined, 
whi('h Wfi'd identified with ek ( trornagnetu [lolenlials. 

Ifddmgton attacked the ])rol)lem m a mort; radaal 
m.umcr. lie pro( ceded Irom an afline relation ot the 
t\pe (2) and sought to (harai'lense this without intro- 
ducing into the bases ot the theory anything domed 
from (1), i.f. from the metrii'. Tlu* mettie w'as to 
afipear as a deduction from the theor) . The tensor 


- 


'P", 



]'fi 


(3) 


IS symmetrical in the special ('ase of Riemann’s 
geometry. In the general ease is split up into a 
symmetrical and an " anti-symmetrical ’’ part ; 

A/xi' — 7(xi/ '!■ .... ( 4 ) 

One is confronted with the possibility of identifying 
w'lth the .symmetrical tensor of the metrical or 
gravitational field, and (^^,. with the antisymmetrical 
tensor of the electromagnetic field. This was the 
course taken by Eddington. But his theory^ remained 
incomplete, because at first no course possessed of the 
“advantages f of -simplicity, and ' naturalness presented 
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itself, for the determination of the 40 unknown functions 
The following brief statement will serve to Show 
how I have endeavoured to fill in this gap.® 

If the German capital ^ be a scalar density that 
depends only on the functions then Hamilton’s 
principle 

.... (5) 

supplies us with 40 differential equations for the 
functions F, when we stipulate that during the variation 
the functions i’ arc to be treated as magnitudes in- 
dependent of each other. Further we assume that Jp 
depends only on the magnitudes and and 
thus write 

(<>) 

where we liave 






^'•'0 




• ( 7 ) 


At this fioiiit it should be nntited tliat in the theur) 
developed here, the small (irrrnan letters resjaitivi'K 
represent tlu' ( ontiav anant densit> ol the metrii al 
tensor, and the < outra\ anant tensor density ol the 
elf ('troriiagnetie field. Thus in a well-known inaiiner 
is -i\en the transition from ten.soi densities (cNjiressul 
hv (icrm.in liltfis) to < onlra\anant .uid (ov.iriant 
ten-.ors (evpitssed h\ tlie eories))()nding italic letters), 
and a nietne is introdm ifl whifh tests evelusively on 
the aHine rcUtiun. 

]>v lurfornnng the variation we obt.iiii after .some 
amount ot ( aU nlation 


r;; 

wliere 




‘ cv,, 






(0) 


F(|nation (K) shows that 011 e\tens’on of the theory. 
w’liK'h ajipears to be so general, leads to a .stmeliire of 
the utiine relation that does not deviate more stiongK 
from that ol the geometry of Kiemann than is required 
liy the aetiial stnuture of the jibysiial field 

We now' obtain the field eijuations 111 the following 
manner. From (3) and (.[) we first derive the relations 


i-ri- (,o) 


’ Ili'rr DrosLo of Leyden hit ripoii Uk ,aiu<' itlt.i mih peiidi'nlly of ilie 
present wuiet. 



111 these equations the F^^ on the right-hand side are 
to be expressed by means of (8) in terms of the 
nef- and fe*-. Moreover, if fp is known, then on the 
liasis of (7) and i.e. the left-hand sides of (10) 
and (fi), can also he expressed in terms of g'*’' and 
p"'. 'I’his latter calculation can be simplified by means 
ol the follow'ing artifice, kkiuation (6) is equivalent to 
the statement that 


's also a complete differential, so that if Jp* is an 
unknown function of the ge'' and 1*“’, the following 
relations will hold : 


7/4,- 


'tri 
b'o* I 


( 7 «) 


W'e now ha\e only to assume .sp*. The simple.sl 
jiossilnhty is oh\ loiish 

'Sp*- - (Vp.r'' • • • • (>2) 


In this eonnexion it is interesting that this function 
does not ((insist ol se\eral siimniation terms w'hich are 
logually iiulepeTulent ol each other, as was the ('ase 
with the theories hithi'rlo jiroposed. 

In tins way w'e arii\e .it the field e(|uati()ns 


AV. - - 'Mhtnja.j ^ yJ'A<] • (13) 


whereby A',,, is the Riemann tensor ol curvature, k 
and y aic ( onstant.s, is the electromagnetic potential, 
wind) IS (onnccted with the field strength by the 
relation 




/. JJ\ 


(•4) 


and with the electrical < urrent density by the relation 

t" -- -7lV^''/.r - . . . (15) 


In order that these ('(|uatioTis may be in aci'ord with 
exjierieiuT. the (onstunt y must lie praetieally in- 
deiinitel) small, for otlamwise no fields wmild lie po.s.sible 
w'ltliout notn eahle e!eetric<il d(‘nsities. 

Tlie tlnorv su|)])lies us, m a natural manner, w'ith 
tile hitherto known laws of the gravitational field and 
ot the elet tromagnetie field, as wdl as with a ('onnexion 
as regards their nature ol tin' tw'o kinds ol field ; hut 
It brings us no enliglitenment on the structure of 
electrons. 


Further Determinations of the Constitution of the Elements by the Method 
of Accelerated Anode Rays,^ 

By Dr. F. W. AsroN, F.K.S. 


13 Y further use of the method of accelerated anode 
■*-' rays, results have been obtained w'ith a number 
of elements since the publication of the isotopes of 
copper (Nature, Aug. 4, p. 162). Details of the 

* Apapetreadon5et>tttal)ertji bef(n9Se!(:ti(mAof tbvlHUishAsuclaUoD 
Meeting at JUvwppol. • ^ “ 

NO. 28l2dVpLi If '2! 


method will be published later. Mo.st of the following 
results were obtained by the use of fluorine compounds 
of the elements investigated. 

The mass-spectrum of strontium shows one line only, 
at 88. This was obtained in considerable intensity, 
i. lf any other constituents exist they must be present 
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In very sm.ill (juantities, so that it is practically certain 
that the ( humi( al atomic weight 87’63 at present in use 
IS loo low 

C'oliait also a])pear.s to lx; a simple element of mass- 
ruimher 59, as was to be expected from its atomic 
\vci;.'ht, which has been determined with great rare by 
u number ol observers. 

Scandium was sudessfully attacked by the use of 
material kindly siipjilied by Prol Urbain, of Pans. 
The onl\ line obtained was at 45. it may be taken 
provisionally to be a siTn])]e element, but the (fleets 
are not strong enough to disprove the ])iesen<e of 
small ([uantities oi another constituent. 

Manganese beluned surprisingly well, and yielded 
unecjuivocal n'snlts indiiating that it is a .simple 
element of mass-numbi'r S5 Th‘s result is in good 
agreement with tin* ( hemic al atomic weight, and is 
particularly interesting, lor 5s is a ttTin in the numeric al 
series 2, 3, 5, 8, 13- all of which had jireviously corre- 
.sjionded to gaps in the li.st ol weights of known spec-ies j 
of atoms. 

Gallium flnciride made trom a spec imin of the hydrate 
kindlv prcA'ided bv I’rol. J<ic hards, ol ilarvaid Uni- 
versity, also gave satisfactory results, (lallinrn c onsisls 
ol two isotojies, (•>() and 71. 'I'he intensity relation 
between the lines agrees iniic h better with the atomic' 
Weight 6072 recently pubhsiwd by Richards th.in 
that jirevioLisly m use, 70 i 

Vanadium and chromium gi\c single mass lines at 
positions expia-led from thcar atoinu weights 51 .ind 52 

Titanium gi\es <1 strong, line at |8 On cnie of the 
spectra obtaun d there is a faint and doubtful indic ation 
of a line at 50. Sliould tins latter be confirmed it 
would tend to support Uoingsc Imiid's value 48 1 for 
the atomic' weight rather than thc' lower figine 4785 
more recently ohtained b\ llaxtc-r 

Silver m the form of the c-hlondc- workixl unexpc'c tedly 
well, and gave two nc-aiiy ecpially intense hmes at 
107, 109. 


Yttrium give.s a single strong line at 89, another 
tcmi of the numeric-al series already referred to, and 
completes the analysis of the first 39 elements. 

A specimen of potassium hafnifluoride sent from 
Copenliagen by Dr. Ilevcsy was experimented with, 
but in no ca.se were any lines visible in the region of 
the ex'peeted atomic' weight of hafnium. This sample 
(cjntained about 50 per cent, of zirconium, and an 
c.xtrcmely faint elleet at 90 shown here and on other 
idates taken with ]iure zireoiinim salts suggests this as 
the principal isotope ol this element^ hut liirtber work 
is necessary cm this point. 

Niobium, molybdenum, c.a(lmium, barium, and lead 
have all been tried without any definite results, and it 
IS feared that dilfieulties may arise m finding suitable 
compounds to use m the case of these and other elements 
not vet analvsed. On the other hand, success with 
hc.andiiim and yttrium offers hope c»l obtaniing the 
mass-;,pc'c tra oi all the lare-earth group. 

The lollow'ing is a list of the elements the c omjiosition 
of which has beenfirsl iridu'ated liy the use of accelerated 
anode rays. The mass-numbers wcie usually deter- 
mined with relerenee to the lines oi iron or iodine, and 
no onlstandnig diveigenee Ironi the w'hole-nnmber rule 
was observed. 
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Obit 

Sir IIknky llriirRT IIvvdkn, T' R S. 

\ rX who knew' Sir llc-nrv Ihivden well enough must 
rec’all a pashing thought . more t han oik e definitely 
formulated, tliat .Mmie day Ins irre]>re.ssible keenness 
lor exploring new and little know'ii lands w'oiild lead 
to ac'cident. Those who Iiacl the nn'stimahle ptivilc'gc- 
of knowing him with real intimacy know well that, 
if he had to dioose a wav ol ending his (areer, it 
w'oiild be on a mountain side and in a fight against 
phy.si('ul ditlieulties. He never levealed and piobahlv 
never entertained hut one teai that the medical 
history of liis lamily might re])i'at ilselt and render 
him unfit for lurther exploratory work. It is appro- 
priate that he should be* laid to rest near the foot of a 
great mountain, and approjiriate too that it .should 
he thc mountain w'hic h he had just eon([uered, for as 
a mountaineer he was as elTu ient as he was daring. 

To aerom))li.sli a difficult task in exploration was in 
itself his sutfic'icnt reward. Kindred spirits and but 
very' few' others knew of his ac'complishments ; for, 
without being reticent, he nevn^r looked to the 
gallery ” : his photographs, maps, sketches, and 

oivltuf+iunc vifprfi TYifldci rpfldilv fivailahlp tr> snerialists 


I a ry. 

but r.irelv, and only under jcressun-, were they tunied 
into kinlc.rn slicjes. ’I'hc' end oi otu' task was to Inm 
tiie beginning ol the next ; tlu're ne\ er was .m inteival 
lor popular ddiionst rations, and little even lor rest. 

Tau'h geograjihu'al enlt'ijirise vv'as invariahly' m a 
new field, and Hayden's geological w'ork was just as 
varied- — geotc'ctonit jirobleins m the* Hnnalay'as, 
economic' mineral cpiestions m various ])arls ol India, 
pine palaeontology , the a])phcalioTi ol geology to 
engineering problems, and tlie mic'roseopie jiclrology 
ol igneous roc'ks forrnc'd ihe subjects ol his papers, 
eai'li Irc'ated m turn with a thoroughness and sense of 
relativity that revealed a wide and prec'ist^ aeqnaintaiice 
vvilh literature, w'lnc'h w'as alw'ays surprising to those 
wdio were lmprcs^ed by his restless physical activity 
in the field. 

Since January 3, 1895, when I met Hayden on his 
landing at Calcutta to join the Geological Survey of 
India, 1 have been in closer and perhaps more constimt 
touch w’ith him than most of his friends, and (luring 
those twenty-eight years I never heard from him an 
ungenerous remark about a.colleague, never heard him 
'grumble about the cliraat^^ at the work, or even at 
thft.. iTienualiries of .treabiicsiit ,c, that v seem to be the 
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inevitable characteristic of every form of official service, 
Tw'o examples are worth recording, for every friend 
of Hayden will recognise them as typical. 

We were moving ('amp to a new field where there 
was a probability that the fast-coming hot weather 
would soon make work diffic'iilt. The hot, west winds, 
laden with fine dust, had significantly started as a 
warning that life in tents would soon be impossible. 
Every day was important, when, through the negli- 
gence of a local subordimitc official, transport facilities 
broke dow'n absolutely within twenty miles of oni neu 
field. I was annoyed i\si)(*ci;i]ly because ni\’ mail 
having been direi ted from hcruhjnarters to tiie new 
('amp, the enforced halt could not be utilised e\en lor 
office work, 'riiere seemed to be no escape from a 
wasted day of useless grumtiling. On rising next 
morning Hayden was missing, but by noon he turned 
up loaded with heavy postal packets, and then 1 found 
that he had been to letch m\ mail, and, as I alte^\^ards 
discovered, had cycled nearlv [ort\ miles o\er ^hat 
onh an Indian Histiict Bo.ird would be cout(Mit to call 
a road. Few but Hayden Would ha\e thought of it ; 
none but Hayden would lia\e done it silentK, a^ if 
if were only tlie usual thing. 

luHir years later Sir bramis 'N'nunghusband was 
starting on his nnssion to iJiassa. The reinaiks in 
the Director's Annual Kejiort lor ivo2-^ (Kec. Oeol 
Surv. Ind., vol wxii. pp. 15^^ i5()) show why at that 
time w'c were anxious to know whetlii 1 on the northern 
side of the snow'-( overed, ( rvstallme lange ol the 
Eastern ]lunala\a theie liad been an I'xlension ol the 
Meso/.oh' lossihicroiis basin w'lin h had been siiiwi'yed 
in Siiiti and other parts ol the north-w'esiein Jlnnala\a. 
1 huiried to Daijcclmg I0 inlcKept Voiinghiisband, 
who was then (sii his wa) lo join the exjiedilion that 
had alreadv started into Sikkim He realised the \alue 
of the problem and leadih odcred to gi\e l.icilitus tor 
a geologist to join the jiaitv, but w'atned me th.it unless 
an oftii cr loiild move at oiu'e he might be too lati' 
i returned immediatelv to Calcnlta and put the 
(juestion iK'lore Havden, who jmimptU volunteered 
to I am el hl.^ hx al engagements, and although he 
knew the meaning ol winter on the inhospitable plateau 
of Tibet, did not wait to discuss conditions ot settle 
his local aflairs, hut ino\cd otl within twenty-four 
liours, trusting to piik uj) transport and eiiuipmeiit on 
the way . Within a fortmglil there I'aine hack a jian el 
ol Spiti shale lossils and a letter tliat opened a new 
chapter in Himalayan geology, ll.iyden was aw'ay lor 
more than a year, and liow^ he ( o\ered so mmh ground 
with such excellent results w'as knowai only to him 
and to his kindred spirit, Sir Franris Vounghushand. 

Alw'ays moving rapidly, hut ncv(-r too linrried to 
help a colleague ; alw'ays doing something, hut 
mentally as well as phy'SK.dly, Hayden piled up a 
record of solid results w'hich would have been the 
envy in turn of the sportsman, the explorer, the 
scientific worker and the most orthodox ofTK'ial. Alter 
graduating at Trinity C>)llege, Dublin, in engineering 
as well as arts, he made a journey round the world 
before joining the Geological Survey of India in 1895. 
He was appointed Director of the Department in 1910 
and held office for eleven years. Meanwhile, as a 
junior officer . his work tpuched mo.st of the provmces 
of India, but ,his Himalayan and tr^s-frontid* stiuti- 
graphical yvoyk ftaturw attr^tJt^d most att^ntioh, 


the chief scientific re.su Its being included in his memoirs 
on Spiti and Bashahr (Mem. Geol. Surv. Ind., veil, 
xxxvi., part i), on the provinces of Tsang and tJ in 
Central Tibet (voh xxxvi., part 2), and on Northern 
Afghanistan (vul. xxxix., jiart i). Just before leaving 
for Switzerland he completed and sent to the press in 
I'Tench his account of the journey through northern 
Tibet during 1022, that is, after he had retired from 
the Indian Gu\ eminent service. 

In 11)15 the Geological Society aw'arded Hayden 
the liigsby medal, ,md he w'as elected a fellow of 
the Royal Society in the same y'C.ar, w-hikst Calcutta 
Hnneisitv i (interred on him tlie honoiary^ degree of 
D.Sc. He ser\ed sn((■e^M\eh as president of the 
Mining and Geological Institute ol India and of the 
Asiatic Sodety ol Hcngal. In Kjii his official service 
was teiogniscd b\ tin (' 1 ; in 191c) he received the 

senior order ol C S I ,aiid on the day ot his embarkation 
at lioinbav m Jnm 1920, jireparatory to retirement 
from th(‘ offne ot Director of the Gi'ologi('al Survey', 
his knighth(X)d was ga/efltd. 

The adiilcnt whi< h led to Hayden’s death with his 
two guides must ha\e oiiuind soon alter August 12, 
on his reinrn from an asienl ol the Finslcraarhorn, 
Init his bod\ was not lonnd until August 28, The 
details ol Ins death will lawer be known, but if the final 
and del('nninmg inudent w.is not a definite attemjit 
to save Ins eoinpanions, it was not Haydeifs lault. 
He was buried by truanls on Sejitember i at I.auter- 
buninen, and tin .sekction ol the spot would almost 
eertainlv be in areordam e with his own wisli. Perhaps 
of all the mam incidents (hat one can retail as illustra- 
tions of his generous nature, iny In.st glimpse of him 
was the most characteristic: it was just a few' day’s 
before tie started on ins tour in .Sw'it/erland ; he was 
hiisv with his jirejiarations, but looked in to .say' fare- 
well on bis w'av to see the sick lelative ol a friend who 
W'as aw.iy’ irom henne. One Irecjuc'ntly came aeros.s. 
instances ol his gtnerosily’ lo the jioor and sick, but 
not even tlw most intun.ite ot Ins friends knew' them 
all ; as in hi:-> work, rath act ol kindness lollow'cd too 
closelv on its jiredecessor to allow ol time lor talking 
uboutit T. H. Holland. 

'fill' issue ol the PlixukdIisiJic ZnfstJinff for July 15 
eontains an obituary notice of Prol. 0 . Lehmann by 
Drs. A Sihkicrma('''hei and Ix Schaclienmeicr. He 
W'as hcjrn cm j.imiarv 18551 'b (ainslanee, where 
Ins lathei, E \ Lehmann, w'.iV dnee toi ol the training 
college As an onlv ehikl he sjient much time in his 
fathei’s laboratory and was inteiested in his search 
lor matlienialual law in organic' lile. H(‘ studied under 
Kundi and (iroth at .Str.islionrg, and alter graduating 
taught 111 schools in Iktdcii and Alsace iniLil 1883, when 
he became lecturer and aiterw'ards extra professor 
at the jioly-technK at Aix-la-C'hajielle. After a year 
as extra professor at 1 tresden he succeeded Hertz, 
as director of the jiJiysics department of the technical 
school at Carlsruhe 'in 1889. He took a prominent 
part in the meetings of the scientific society of Carlsruhe 
and was noted for the experiments w'ith which he 
illustrated his lectures. He is best known in Great 
Britain for his work on liquid cry'stals and for the 
improvements he made to the microscope l(» facilitate 
that wprk. His death occurred on June 17, 1922, some 
time after Ms retirement. 
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'J'ui ninety-first annual meeting of the British 
\s'^o( Mtion, which closed at laverpool on Wednesday, 
•>epteinl*er iq, was one ol the most successful in the 
)i^t(>rv of the Assot-iation, and all wdjo have lieen 
■oiuerned in the arrangeinenls for it, whethei local 
)i seitional, are to he congr.it ulaled n])on the gratify- 
ng result of their work. More than tho'e thousand 
ucinhers attended th<‘ ineeting, and the facilities 
ifforded tliem lor soi ud amenitus and scieiititu 
hsi'iission were imich apj»reti.ited h\ all As nonnn- 
ited hy the romuil. Sir D.ixid Hi nee uas i h'l ted 1 )\ 
he ('.eneial (V)mmittee .i- i>iesid('iit tor the nueting 
Lo he held in 'Toronto on Septnidier i-io of next yisii 
Tlie Conimitlee also (ordialh .uiipted the iinil.ition 
from Southampton to im et then' m loJ"). < hi 
Monday, Septemher 17, the Iionoi.irx degree ot 
loitor ol science <il the I iii\eisit\ oi Lnetpool w.is 
Lonf(‘rred njion llie lollouing disl nignishi'd men ol 
science: Sir Icrnest Knt herfoid , Idol Niels Huhr. pio 
lessor oi phv.sies m tlie I ni\eisil\ ol ('opeiiluigeii . 
I>1'. K If . ( iriKitlis , ]’n»l (. N I.ewis, jmifi's^or ol 

cheinistiN, I mv('rsil\ of ('.dilonna , I’roi (. 1‘Jliol 
Sniilli, jirofessor ol .nivitoni\ m I mversily t'olleg« , 
T.ondon ; Dr. Jobs St InnuU, fliiet tor ol the ( .iilsherg 
Lahoralor\', C opeiiliagi'ii , .nnl I’lot | <' \l( lamn.m, 
proles.sor ol phssKs m tlie I m\(rsit\ ol 'Diionto 

Canon Baums ot Wislmmster ])reai lied the 
sermon mi Simd.iv last in tlie l.<nlv < hajiel ol Lui rpool 
Catliedral on t he occ .ision ol (lie Biitish Assoc i.ition's 
visit lo that city lie dealt with “ d he Inlliiemi ol 
Scu'iic.e on Clii i,st i.imt \ . ” .iiid with c harm li'iistic' 
courage attnimted the w.inmg inlhieme ol the 
clmrclies to the ohscurantism and static outlook ol 
mam cx])onenls of religion ( hristi.mitx h.is g. lined 
iimch from progn*sse\le nial to itself , the pronounced j 
(‘tluciil ])rogri‘ss 111 the Roman I'’m]Uie m lli(‘ second | 
century was a wide mo\e'menl ioi wliiih lehgion ! 
cannot claim the whole cieilit , thiileeii cc'iit lines j 
later the J-ienaissaiKC had .111 imigoratmg ellect, 1 
pioeUumg in llu' churches c li.mges clc'stiiu'd lo he as | 
jH'rmanent and \alu<d)!(‘ as they wc're extensive' j 
the pi1> was th.it m the mnelc'c'iilh eeiilnry the j 
churches did not lalvc advant.ige* ol the i li.inges 
produced 111 the outlook of educated men hy the 
scientilu move'inc'nt. hut. led h\ the tract. iri.iii’^, 
aeloptc'd raUier .111 attitude' ot hostility which has 
resnlled iii the modc'rn conllict ol ideas among clerics 
themselves, and has ]>rc‘judiceel edm atc'd jicople against 
Iheir tearlnngs “ h'aitli is a lU'cc'ssity ol existence. 
Zc'.ilots still contend that thc'rc- is a moral v.due 111 
blind laith But the modern w'oild, so f.ir as it has 
fallen under the* sway of llu' se ii'iititii method, demands 
that faith shall he roasouahle and not hhnd ” In- 
ahilily to grasp lu'w idc'.is, reluctance to discard or 
even to modify thi'oru*s or helufs, aie qualities 
perhaps more rare among scientific workers than 
among theologians; but wc' are loo accustomed to 
the conservatism of outlook among the former, 
particularly those wliose life-work has been in the 
direction of elaboration of what arc to them funda- 
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appreciate the magnitude and importance of the task 
of the best contemporary theologians in combating 
leligious obscurantism. 

Tk the first accounts exaggerated the number of 
lives lost, the latest figures reveal the completeness 
of the clisastcr caused m Japan by the earthquake of 
Se])tf'mber i. Although the exact number of deaths 
c.iusc'cl by earthcjiiake and tire is still unknown, it is 
I'^timaLed that, aiqiroximately, 110,000 were killed 
in Tokyo, jo.ooo m ^"okoham.i, lo.ooci in Kamakura, 
lo.oocc in the .Miiira Peninsula, 700 111 Odowara and 
At.imi, and 5000 111 the P>oso Pcminsula — a total of 
1(15,700 In ^k)kc)ha^la, about 71,000 Jiousc.s were 
destrovc'd and about 100 esc .qied damage, in ^'oko- 
suka, all but 1 50 out of 1 i.Soo liouses were cleslrov'cd ; 
m 'lokvo, c)^ per cc'ut of the Jioiisc's were burnt or 
c lushed Most of t he- high conerc'le buildings damaged 
ill 'lokv'o slum fissure", in the' third lloor fa^'ades, but 
above' and hc-low that floor there is little injury. The 
liic' destroyc'd a gre .it pait of tiu' ImjK'iial I'mveisity, 
itu'lndmg 700,000 volume's m the library At first, 

; tlu' shock at ^ okoh.im.i w.is not sc'vc'rc' and dillcred 
I little' fioin those so oltc'ii felt m ).q\m Alien, 

I suddc'iilv . there' c .ime a swirling moLioii (the vorticose' 

I shock of the Itahaiis), during winch jir.u I ic .illv ail 
! houses coilajisc'd mslant.mc'Oiislv Several c'.irly 
j rc-])orls with U’g.ird to the elic'cts of llu' simek prove 
to h.ive been erronc'ous 'I lu'rc' w.is no volcanic 
etuplioii m the' isl.ind ol < isliima .md none of the 
islands oil the l/n IVnmsnla dis.qipe.ii c'd Dr. 
N.ikaimir.i h.is made a jncdimmarv' mv ('stig.ition of 
the- cc'niT.il area lie* linds that the c'.irthcjuakc 
origin. itc'd in two scji.ir.iLc' foci, oiu- bc'Lwc'en Osliiina 
anil \t.imi, m winch the iu'st and more violent mov c‘- 
meiil seems to h.ive origin. ited, tlie otlu'r TU'.ir the 
n.iv.d st.ition ot \'okosnka 

'Tin How.ird silver mc'd.il lor io-'3 of the Jiioyal 
Mc'tc cmfiogicNil Society has bc'C'ii awatdc'd to t'adc't 
j. P Nec'dham ol 1 1 M.S ll’mvc.'ih/ tor the best essay 
on ■' 'Tiopical Slcjrms ” Tlu' med.d was competed 
lor by Ihc' cadets from II M S H ere cs/cr, illM.S 
Cioia'dV, and the Nautical Collc-ge, i'nnghonrne. 

Am, International ('ommission of lvngc'mc,s met at 
Blind 111 Sweden on Septcmhc'r i and 3 under the 
c h.iinnanship of Major la'onard Darwin. Various 
rc'soliitions weie passc'd, and Hie ([uc'stion where the 
next internaticmal c'.ongress should he lield wxas dis- 
cussed. I’rofs. Nilsson - IMile and Johansson were 
.qqHiintcd meinbcrs of the Commission. The Com- 
mission was enlertainc'd at diniu'r hy the Menclehan 
Soriely and visited tlie Swedi.sh Institute of Genetics 
at Akarp near Lund, and Die Swedish State institute 
for rac'e biological ^nvesligatiou. These arc the only 
institutions in the world for genetics or eugenics 
winch are State-endowed. 

“ Hkacth Week ” is to be celebrated on October 
7-13. This movement was instituted in 1912 and 
the arrangements are made by a committee appointed 
by the Royal Sanitary, Institute, 90 Buckingham 
Palace Road. S.W.i. The obi^t of Health Week 
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is to focus public attention for one week in the year 
on matters of health, and to arouse that personal 
responsibility for health, without which all public 
work, whether by Government or by l^ocal Authorities, 
must fall far short of its aims. It is suggested that 
the dominant idea should be “ Self Help in Health,” 
and the consideration of what e\'ery individual can 
do for himself and his neighbour in securing a healtliv 
life. While there is this central Health Week ('om 
inittee, local celebrations in each centre are organised 
and controlled by local committees, and a circular 
has been issued for the formation and guidante of 
the latter, containing suggestions for the pro- 
gramme of events and sub]cets for lectuics. The 
Health Week Committee is working m cordial co- 
operation with the National Baby Week Comieil 
(already referred to m these columns), and it has been 
found convenient in several instances to tonibine the 
celebrations of Health Week aiul Haby W eek 

An Fanpiri' Mining and Metallurgical Congress is to 
bt! held at the British Tunpire l^xlnbition m I ondon 
during the hist week in Jime i()>4 'I'he Institutum 
of Mining and Metallurgy, the Institution uf Mmiiig ! 
Kngiiieers, the Institution of f’etrolemn Tei hnologist^, 
the Iron and Steel Institute and tin* Institute of 
Metals, representing the sdentiin, and technual 
int('rests ()l tin mineral and metal indnstnes, witli llu' 
Milling Assoiiatu)!! of tneat Ihilain and the National 
I'edeialioii of Iron and Steel Mamilai tmeis, .ne 
co-operating .is (on\eniMs of tlu‘ ( ongi’css 1 lie. is 
thelir^t siu h Coiigiesslo Ix' held, and it is antuipatisl 
that suiieeding sessions will lx- held m the Honnnions 
under the aiispi* es of an h'mpne ( oiiin il ol Mining 
and MetalhirgRal Ihignieenng Instiliitioiis, which it 
is hoped w ill be const it nt ed iis a tesiill ol t li(‘ iiiangiit .il 
t'ongrc'ss \'isconnt hong ol Wrax.ill will deliver 
the Sir Julius Wernhei Memorial LtMure ol the 
Institution ol Mining and Met.ilhirgi at tlie opening 
session ol the (.ongiess, taking mineral resonm-s and 
their relation to the pros]KTit\ ami dei elopment of 
the Kmpne .is his snbieit The M.ii I ectiire ol 
the institute uf Metals to be delueied b\ Hr h W 
Aston, on ” Atoms and Isotopes,” will also turm part 
of the jirograinme of the Congiess 

An unusual insnrame cl. inn is reiorded b\ the 
New York cories]>ondeiit ol the Jnms in .l iness,ige 
dated Septembi'r i.p The University of liuhan.i took 
out a pohev at a tost of about 30/ to insure .igainst 
possible failure of the party Irom the Unu ersitv sent 
to liiisenada, Mexict), to take good photographs ol tlie 
total solar eclipse of September 10 1 he expechuon 

was unsuccessful, and the iiisurante eouipanv duly 
paid out about 300/ , which is to go towards the cost 
of the expedition. A similar msuraiue pohev . but 
for 2000/., was taken out l)> the Swailhinort' ( ollege 
party, which w'as also in Mexico. The com])ensaiion 
in this case was to be inversely as the success ol the 
expedition in obtaining photographs. It is stated 
that good photographs of the solar corona were 
obtained. 

Ur to July 2, no less than 826 broadcasting stations 
had been Ucensed in the United States. For various 
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reasons, however, chiefly financial, 376 of them have 
ceased to operate. Nearly half the total number 
of worldng stations arc run by radio and clectiical 
companies The ri'st are run by newspapers, stores, 
colleges, churches, etc 'J'hat the art of broadcasting 
has come to stay is proved by the fact that only a 
small percentage of the stations were discontinued 
because their service was iinsatislactorv to the 
public In a tew cases stations w'ero closed clown 
bcc.iuse of the compi'litum ol ncighboiiriiig rival 
stations In Great Brit.un there is only a single 
organisation for broadcasting, anci so the public does 
not get the beiielit ol improved service owing to 
(.ompetitiun On the other haml, however, it is 
mipeiative th.it the indiistiv he 111 a sound tinancial 
position if it IS to work satisfactorily. 

A iMiMoKWonn on the r.unfall in India during 
June .ind (iilv and tlie probable amount during 
\ngiisl and S(‘])lembei has recently been issued by 
the Indian Metc'orologic.d llejiartmcnt. The mon- 
soon w.is kite 111 arriving on the shores of India, and 
was we.ik thiougliont the month oi June. There 
WMs .1 geneial stu-ngt hening ol the inon.soon currents 
in the eailv p.irt ol Julv , .iml during the mbnlh well- 
dislnbuted ram tell over most oi India. For the two 
iMontlis ol June and ]ulv the rainfall over the plains 
ot Imli.i was about <> per < ent .ibove normal The 
evm'ss was large 111 Lower Uui ma and 111 the North- 
West Idontiet JM'ovmce and Kajpulana WT'st The 
amount w.is shoit of the norm.il bv more than 20 
pi 1 cent m most ol the M.ulras Uresulency, Orissa, 
tin F.isl ('eiilr.il Urov iiu'ci, Ik-i.ir, the W'est United 
B10V lines, ami mosllv .dong tJie western frontier. 

I ill' loret .ist issued in the early of August states 
lh.it there is no reason to expect .mv large departure 
tioiii the iiorm.d m thc' r.iintall of India generally 
111 \ugust .md Septcmbei Keports rei^eived from 
liidi.i by the Imh.i Ollice show lor the' mid-week in 
September that there was .111 excess of ram m west 
(cuitial Indi.i, iioith llydei.ihad, and south-east 
Madras, norni.d amounts in Lowct Burma, Orissa, 
west ('enlral I’rovimc's, ami north Madias; else- 
where t.uns wen* sc.mtv . 

Buoi-' A K h'oHsv in icccMitly delivered a lecture 
on the hie .iml work ol Sir Isaai. Newton, under the 
aiispK'os ol the London t oiinty Council, and it is 
published as .in .irlicle m the hnipin’ Reuiew for 
September. This is an ojijiorliine moment to ndresh 
the jnibhc mc'inory on Ncav ton’s life and aeJuevement, 
when so much interest is being takc'U in Ivinstein's 
inodilication of tlie Ncwtom.in law ot gravitation. In 
.addition to a biographical sketc,h, the article gives a 
summaiy of the state ol mathematics and astronomy 
when Newton was .it Cambridge, and the preparatory 
work done by Copermc us, dycho Brahci, Kepler, and 
Galileo 111 leading up to the Urincipi:i. It is explained 
that thc geonuTncal nuThods of the l^ineipia were 
adopted, because thc validity of the inlinitcsiinal 
method, which Newton had himself employc'd, was 
still a matter of controvi^rsy. ('omment is made on 
thc curiotis fact that NewTon took a clegrc'c of the 
earth’s circumference as ho miles in lus first abortive 
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test of Ins law , the correct value had been published 
in England thirty years earlier by Richard Norwood. 
'I In; that international jealousy delaye<l the 

iinivt rs.il acce})tance of the law of gravitation seems 
strange ft) us now ; there is, however, a slight echo 
of jt in the antipathy shown to ICinstein in some 
quarters, because of his nationality. The article 
shows the import ant part that Voltaire plaved xti 
pei'snading the French of the truth of Newton’s law 
Tims we tmd that before the return of Halley’s comet 
in T73q, (dairaul and T.alainle (aleulated its perturba- 
tions by gravitational methods Prof hoisvlli makes 
tht' piae.tical suggestion that the bicenteii.irv of 
N(>wton’s dt'atli in 1(127 slumhl be marked bv a new 
edition of his collected works TiK-n has bec'ii none 
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since Horsley’s edition in 1785, and many additional 
manuscripts have been discovered since that date. 

The Almanac for the year 1923 published by the 
Egyptian Government contains, in addition to the 
usual statistical information, a goQd deal cjf matter 
of scientific interest. There are chapters on the 
gi'ogr.ipliical fe.ilures, and special attention is given to 
the Nile* 2\gn( iilture and anlicjiuties receive consider- 
able' al teiition, and there is a long section on irrigation. 

I It is noted that the almanac is intended to be ex- 
I planatory and descrqilive rathcTthan statistical, and m 
■ this respect is intended to supplement the “ Annuaire 
I Statisli(]ue ” Tile book is a valuable volume of 
lelercnee on Egvjit 


Our Astronomical Column. 


A l.Aio.i I'JKi HAii Mr \\ 1' I )em ling writes 

“On Seplemlier 7, al 7 15 r m , (^ M '1 ,a large fireball 
was obsf'rv('(l from ni.iin jilatc's in tin* sonlh west of 
baigland As Mi wcd Irom I’ar, {.'ornwall. it apjiiMred 
as large a^ tlie full moon, and ji.issed from ihe west 
over iiorlh-west, and linalK (hsa]jpear('d in nortli- 
norlh west It Idt .i hnlliant trail ot light, and this 
ri'Tuamed ic)nspi(. uonsK obsioiis to tiu mianh'd eve 
during tl\<' minutes '1 lu' liail e\liibi1ed some 
singular change's ol sh.qx' .oal position wink' it con 
tinned m sight, It Inst assumed a \«'rti(.il diretiion, 
after which the' extic'initic's eur\c'(l to flu' lelt ,mcl 
formed :t sc'ini c iK'k 

“A numliei ol other obs('r\eis m ( ornwall have 
repoiled observations ol the jtln'iiomenou, and among 
other jil.u c's it a))p('ai'> to have- been well (ebscTved 
al I'bwi'V, l.iskc'.iid, and iVdiiiaii 'Ilieobieil wa'. 
also seen troin Sonth.miptoii , Iroin whieli plate tin' 
endni mg streak was sitnatc'd (.he- vvc'st at an^ait«tnde 
of Hi 

SriaiAK Massls Aeemnnlatmg sfatistKs on 
Iniiarv sv stems, (.ombined with Ihc' grc'al in(.i(ase in 
tlu' number ot faiilv tnistwortlu pai.dlaves. liav« 
made it ])ossible to dcdine mean values ot the sb'llai 
masses for each sjiectral tvqie Mc'ssrs Ubissell, 
Adams, and Jo\ investigate the matter m a joint 
jiajH'i m l‘nb Ast Soc Pac itic for .Angnst, using 
about px) stars d'lic'v assign to tv pe () nuissc'soi 
b to o, tyjx' 1 > mass O. to giants of tvjies \ to G 
musses 2 tc)\j, and to the dwarfs of all ckissc's masses 
I to 2.1 , in eac h cast' the' nmt is the sun's mass 

On plotting mass against absolute mugmtude, the\ 
obtain a graph that is practically .1 straight hue, 
though with a slight ujivvard bend lot t\pe li This 
result seems to lead to a fairlv obvious corollary, 
which is nof, however, givc'ii bv the authois Jt is 
that the diinition of the stellar universe 111 the past 
IS of the same order as that ol the luminous period 
ol individual stars. It it vve-re much grc'uter than this, 
then even the most massive stars would have had 
time to distribute themsi'lves among all the ranlvs of 
absolute magnitude The same com lusion is obtained 
bv clynamual studies ot the- stellar motions, wliudi do 
not induale any great prejiouderaiu e of non-lmiiinoiis 
stars. 

The recent Iv pulibshed rc'port of the Cape Observa- 
tory states that the sic'llar masses aic also being 
iiiv’estigated there. The rt'siilts suggest that the 
masses grouji tlicmsclves about certain standard 
values, lU, 51, 2|, i] of the sun, each being about 
double the fbllowun^. Jf this law shpuld be estab- 
lished, it tvould indicate that the large masses were 


delerminc'd by some physical cause, and that they 
were liable' to snc'c c'ssive sulxlivision into ecpial parts. 

Him' Kadimions 01 lh,\M is —Allusion has 
already been made in these' notes to tie- mvesligatioii 
bv Messrs I'klison I’c'ttit .ind Si'th Aicholson on the 
claik Jieat-vvaves emitted bv the jilanets riuse ate 
isolated b\ tin' use ol a covei glass traiismiltmg 
belvvc'cn o- j u and 5 ) n (with a w'('ak ('vti'iisioii to 
75 /d. and a water cell ttansmittmg between 0 3 u 
and I 311 'J 111' c wrv t' o! atniosjihei n t rausmissum at 
Ml Wilson isa M't\ loinpluated one, v\ itlc^ht minima 
bi'twien o and S a, and two maxiina l^tween <S a 
,.nd 1 I a 1 he dark jilanctarv radialn.nis ari' c hiellv 
111 tIu' latter region Ihe ch llexion Irom tlu' jilanet 
Mc'remv has bc'cii compared with that troni the moon, 
Hk' tatio of radiation ju'r nmt .iii'a being 20|/jo'), ,l 
sni.ilk'r ratio than wendd 1 h' c'.sjx'ctc d in v ic'w ol 
nrv jnoMinitv to tiu' sun T lie .mthois make 
I'n suggestion that it mav iiulKatc a rapid lotatioii 
j ol Melt nrv, tlu'V note in eorrobotation of tins licit 
I lliev obt.im a sensible dc'Hi'xion evi'ii Irom the daik 
1 jiortioii ol Ah n 111 v's (ilsr 

I i heir lormei im'asnres mdic atc'd piael i< ally no d.irk 
I lie.it Irom Injntci, but tin' pieseiit senes gnm 7M i 
I per cent ol its ladl.ition bc'tween o j a and l j a, 
j 13 J jiei c'«'nt betwt'c'ii 1 3 >> and 3-3 a, and (> b jn'r 
1 ('('lit. bi'lwcen S a •nid 1 | a 

\ Smml Sri'.i l.vr Abvss - .1 v/r Xadtr., No 324G, 
(ontams an invc'sLigation ol the orbit of the binary 
() Struve ,|oo, by P. Meier. 'Ihe position for j()oo 
IS R \ 20*' 6"‘ 34'-, N DecI 43' 3()', magnitude 7-7, 
sjioLtral type G 3 , trigonometrical jiarallax 0-043''' 
tSjiroul Observatory), spectroscaipic parallax 0-030" 
(Mt. Wilson). The elements obtamect are. pcncxl 
.S4 I years, perustroii 1883-1, a 0-48, w i(j-4'', 12 143-9'’, 
i b2-3', (I 0-428". The observations used extend from 
1843 to 1922, so that practically a revolution has been 
comjiletecl Using the Sproul parallax, the sum oi the 
masses is o-i38 of the sim. (By a sliji this is printed 
in \slr. Nadir as 0-014 ) 

'Fhe smelliest stellar mass hitlic'rto measured is that-^' 
ol the faint component of Jxruger bo, which is about 
onc-seventh of the sun ; but if the present result is 
trustworthy, the joint mass of the pair is equal to 
that of this star. 

A comparison of observed and comjiuted positions 
IS given. The agreement is fair, considering the 
closeness of the pair. The star is one that shoulrl be 
kept under observation. The components are fur- 
tliest apart, 0'62'', in 1932 ; the separation is more 
than 0*50'^ till 1948. 
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Research 

Till'; Hokre in Babylonia — Tn the June issue of 
the Philadelphia Museum Jouvnal Mr. l-eon Legrain 
describes a senes of Babylonian seals in the museum 
collection. In one of the most remarkable the rider, 
whip m hand, is represiMiled with a bird-hke head m 
prolile with no distinct hair or beard, mounted on an 
animal which may be a horse or a donkey Mi 
Legrain is half disposed to n'gaul this as the tirst 
representation of the horsi' m Babylom.i, but tins is 
lar from certain In the only known example of this 
type the animal has been calleii a bull, and the iider 
identified with the thnndei god. Kamm.m Atlad Hut 
as the seal ]>robably dates liom the tune of the (Inti 
invasion, this mode of riding astride may be a new 
and toieign teatnre importefl from the noith east b\ 
the Ciuti peoplt' 

Kri'FCT or Ukving m-on mr Sun i —In an ni- 
terestmg paper in the Ji>iiriuil (»/" , 1 iia/ow/v (vol Ivn , 

])t n J lily ioi,s)/l M'mg.ite I odd disi iissestheettect 
ol maceratKui and drying upon the hneardmiensionsol 
the green Imnian skull lbs obsta vations eo\(T the 
etleetsol dr\ mg ipion twenty tom nun elated sknllsand 
the diJlen'in ('sbetwei'ii eight green sknllsand tin' same 
within twelve' hours ol enu'rgeine tioin the nun ('lator 
He com hides that gieat individual variation oieursm 
]H'ireiittige slinnkagr , wlmli, relatui-lv snndl lor 
length, iiKUasi's sonu'wliat lor bieadth and In'ight. 
upon transtornnU K)n trom the gre'eii to tin- <lrv 
maee'rab d state 'flu' aceoige- siumkage (all dimen- 
.sions) amounts to .d»out i i ])eT eent ol tlie Imal 
nu'asure nieiil d he duration ol me.isural)l*' shrink. igi' 

IS <d)out three weeks . but shrinkage demoiisLial)l«' 
bv slulting ot the' lairvon ni.iv coiitmm ieir tmee- 
months Se'\, stoik, .age, (i.un.d tlinknes-., ( ram.d 
.sliape, ami the lomlilioii of sutures are all eliminated 
as faetors liaving no intfm'me' upon shrndNage In 
passing llitniieh the stagi- eit nun er.ilion. and during 
the tirsi few luuirs oi dmng, tin green skull leises a 
total a\e>r.ige of <>S] inin in lenglli, bieaelth, and 
annmlai he'iglit Mu' ace'iage leU.d siirmkage- m 
eoni])leie iTanslorin.ilKUi tiom the* gieen te) the' elry 
maeerateel state' is gi\e-n as 5 (> mm, e oire sponelmg | 
(e. a re'lmtion of abeuit e e. m .1 eraniuin ol some j 
i^exie e eapaede '1 he writer fin thei gi\ e-s examples 
sheiwing that. gi\ en the lim'.ir dmu'iisions m grei n ami 
<lrN maee'iated slale.'s, it is peissible tei e ale idate- the 
shlinkage in eap.ieity tei witlim a few I'lilue eeiili- 
metres by e'ltlie'r tlie (’le\ eland tormnla or theise ol 
l.ee ami iVarsem 

BiVii) t'l'.Nsi’Shs IN Tur, ITnitio Si'vrrs 'flu* 
Ibnted States J )e'partm('nt of Agriculture has just 
jmbhshed, as Bulletin No. ri(>5, a “ Kejiorl on Birel 
Censuses in the I'lutcel States' Kiib to by 

May Thatcher Cooke, of the Biire'au of Biological 
Survey. The paper deals with an mtercsting attempt 
lo establish a statistical liasis for the stiiely of the 
problems of birel pmjnilation— tin numbers anel dis- 
tribution of birels oi diftcrent sjiccies, annual and 
other fluctuations, and the effects ol irrigation, of 
cultivation, of the clearing of woodlainls, and eif 
protective legislnlion. Ihc subject is one both of 
scientific interest and of economic important e . the 
study of it IS not unknown in Great Brila.iii, but it 
has not so far been undertaken on an important 
scale. A census takes the form of an annual count 
of the number of breeding pairs on a defined tract 
of land which is taken to be representative of the 
district as a whole. The conclusions so far reached 
in America, as mentioned in the paper under notice, 
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are purely tentative, and only a part of the United 
• Slates is adequately covered by Ihe records for the 
period, l^or the .section of the country lying north 
of Maryland an<l the Ohio River and east of the Great 
Plains, cl little more than one jiair of birds to the 
acre is foum! to be the present average for farm land. 
I'or the laiul imnicdiatelv siirrouiuling the farm 
buildings, and mclmlmg l.iwns and orchard, the 
average is aboiil 130 p.urs per loo acres, the estimated 
popul.itioii of an entire farm of loo acres beings about 
1 12 pairs 'file Ameiican robin [I'unJii'i nu^mtorhts) 
IS the most abundant sjH'dis m those Stales lying 
north ot North Garoima ami oast ol the Mississippi, 
and the alien lioiise sji.irrow (/^'svr dutnc^ticas) takes 
second place : for farm land in this section there 
,ire about o juirs of robins and S jiairs of sparrows 
jier 100 acres Inirthei and more comiireliensivc 
figures should niaki' inlevi'sting comjiarisoiis possible. 

1 'hl Oi'MiNii) Gtuaii'. Inmisokians." -Dr. M. M. 
•Metcalt h.is recently published (U S. Nat Mils., 
Hull \^o) what he describes ns .1 jirelimmarv review 

a memoir ol pS.j pp , with 23S ilhistrations — of 
these cdiales wlmli live in tlu' riKhmentary tiecal 
jKirtion of llu' reetnm of \nnnd amphibia. Most of 
the m.ilcnal used m the studx’ ot the 150 new species, 
siil>-s])e<'K's, and lorm.r wms obl.imed from museum 
sjiecmu'us of \uura which h.id lam long — some for 
moreth.m eighty \ ears -in .lU ohol. 'J'he author gives 
a geneial ,uc<iun1 of the struct nre ami hfi'-Iusfory of 
I PtoloDpuluui nilt stinalis -a hnmeleate opalmid -and 
j deals 111 some detail with mitosis and other nuclear 
jihenomeiia 111 this ami oilier forms. He concludes 
I that e.ii'li endmary nmlens ot an ojiahiml contains 
botli tiojflnc and leprodmlive vliromaliu m lull 
adiMls Dr Metc<ill disciisst's the lelatioiislnps [a] 
ol the four guieia -Hintoo|).dina, Zellericlla, ('epedca. 
and Ojialm.i, and (/>) ol tin' lamily He suggests that 
llu Ojialiind.e .iml 'I'ru hoii yinpha mav have arisen 
from sumlai amestois, and that still more probably 
1 tlie Iriicih.it.i aros( liom anei stoo^ wind) had become 
disturbe<J m llieir ri'lations of mitosis and fission, and 
th.it tin V h.ul passed tlnongh <i jiseudobmucleate 
condition lo one of true bnim le.ilion, linally reacliing 
their lucsent structure, having two nuLhn —one 
hy])erlri»]dned foi metabolism, the other mactive, 
except (hiniig the scxn.d jienod An impoitant 
sdtiun ol the memoir deals with the getigraphical 
di'-tribiition of tlu' species of OjialiiiKlce and tlic 
families and sub families ol tlie Aiiura. 

Skin Svor ov I’oi'Aroi s. — Skin spot has frequently 
been leg.irded as a relatively uiiunporlant blemish 
upon the jiotato tuber, so that considerable interest 
was aroused by the recent announcement by 
Siiapovalov {fourn of Agnculiural Research, vol 23, 
pp 2^5-21) 1) that the pustules of this disease repre- 
sent a primary stage of corky scab, a much more 
serious trouble jiro<lm.ed bv Sfxmgcspora suhterranea. 
Until this pajier, it had been generally assumed on 
the basis of a pajier by Miss M. N. Owen {Kew 
Uulleliv, Kjig, jip 2!^g-3oi) tjiat skm spot was due 
to (piitc adifteient organism, a new species of Oosjiora, 
named by the discoverer 0 . pustulans Owam arul 
Wakef. As skm spot freiiuently occurs upon .setnl 
tubers of many of the best-known varieties of jjolatoes, 
it w^as obviously of great importance to know wliether 
the organism causing skin spot could also give rise to 
corkv scab, and potato-growers will read witfi relief 
the communication by W. A. Millard and Sydney 
Burr in Kew Bulletin, No. 8 for 11)23. This work 
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recoffls ihr results of inoculation experimcntb with 
lioth Oo^t^nra pustnlcius and Spoits^ospora suhterranea. 
wliu'h ( oulirrn (Jwen's orif^inal conclusions completely, 
and leave no doubt that the first organism is respon- 
mbl<' for skin spot and the s(‘coud for corky scab. 
Analonncal investigations of the pustules also show 
dear (littereuces Ixdween those of skin spot and of 
corky scab, and there is no likelihood of a skin spot 
pustule later inasijuerading as a typical corky scab 
Shapovalov's (ontrarv results were obtained in the 
I'nited States, and Millard and Burr are therefore 
led I0 make the suggestion, inevitably suggested bv 
their own work, 1h.it ex( e])t when thi' .Amentan 
author cxamuied diseased t alters sent from kiirope, 
he never h.rd typical skin spot under observation 

Vakivttons IX Li VI i 01 Lam Vh ioria Nvaxza 
-- Attention was directed in 1004 to tin* remarkable 
variations in the level <d the Vutoria Nyan/a by 
( ol. Lyons, who attributed some of them to diderential 
movements in tlu' adjacent kind 'J'he general oscilla 
tion of the level in that lake and in the Albert Nyan/a 
IS described by Mr. L. E 1 ’. Brooks m a (leoplivsK .il 
Memoir, No 20, issued by the MiAeorologu .tl dtiiie 
(l<)Z3: 8 pp , 1 jd . price, is ^)^/ ) .Mr Brooks 

destrilies the variations in the lake levels as retorded 
bv tide g.iugi's on the Victoria Xvau/.i from to 

ntd’ and on the Albert N\au/a ironi 100 j to mu 2, 
and roiujiares the tis(> and tall ot the lakes with the 
van.itious in sunspots and lainlall 'flu' disi Iwitge 
from tlie Vutoria N\an/.i o\ er the Uipun halls is 
estimated at only (> pe: leut ol the ramf.ill on the 
basin of the lake Most of llu rain is removed liom 
the basin bv' e\ .ij>or.itu>n, whuh .Mr Biooks regards 
as highest during juniods ol sunspot minima, so lluit 
the lake hwel is then normalh lowest He cl.ums 
th.lt the kike k'vels aicord more i loselv with v. illa- 
tions of sunspots than with those (jf ramt.dl lie 
points out 111 illustration of tins view that the gieat 
rise in the level ot the two Jakes in 1017 was ‘‘eiilirely 
UTUonneited with a-in increase in the randall ” 'J'he 
curves on the,plat(' illnstiating the memoir show a 
geneial agri‘ement of the sunspot mmima vMth the 
lake levels, but the agreement is not lomplete, lor 
the sudden rise in 1001 tollowed an iture.ise in rain- 
fall Imt without ain eiimvalcnt inoveniont in the 
sunspot lUTve 'fhere was a similar disagreement 
in Ml 14, and 11101 cover, the high level of the V’ulon.i 
Nv.in/li in loot) jiri'ceded instead ot lollowed the 
sunspot niaMinnm of mid/ 

SUAt 1'. h'uRMIM 1 Oi- lll'N/l N1 , N \rillll\l 1 NR. AM) 
Antukac 1 ' NR - riie (.iibon atoms of the I)en/(‘ne 
molecule are show n bv B Oielkm (Jour Ivii.ss I’hvs- 
Chom Soc . MU3. 5 -b I'P b. be sitn.ited' at 

the corners of a regnlai oi tahedion '1 Ins eonclusion 
IS arrived at from geometiieal eonsiderations, which 
show that the .ibove .niangemcnt of the carbon 
atoms is the onlv one in which the tiiirlv wilem v' 
electrons ot the beii/erie molecule can toim a stable 
system Jn sup])ort ot tins fnimula it is claimed 
th.it it explains whv more 01 le.-^s than six caibon 
atoms eannot foim .in aromatu nucleus 'I'he pro- 
perties of the aiomatu niuleiis aie explained as 
clue to tlie ])ecuhar .inangeiuent ol valency electrons 
around the eat bon .itoms, whereby each of the latter 
possesses t\v o elec 1 i ons in ( ommon w ith its neighbours. 
Sachs found that the rel.iLivi' distances of the u-, 
m-r, and p- positions weie as i . s'z • v'3, and the 
same proportion is shown to hold for tiie formula 
now deduced 'I'he sji.ice formula' of naphthalene, 
anthracene, and cliryscne aie obtained by the con- 
densation of two, three, and four benzene nuclei, and 
the angles of the space' lattices of crystals of these 
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substances are calculated from their molecular 
structure These calculated values agree very closely 
with experimental values obtained by other workers. 

Low-temperaturk Carbonisation of Coal. — The 
Fuel Research Board of the Department of Scientific 
and Tiidustrial Research has just issued a Tethnical 
Paper No. 7 on “ Preliimtiary Experiments in the 
Lovv-tem|x-rature Carbonisation of Coal in V'ertical 
Ketorls ” (H M. St.itionery Office, lOiC po.st free). 
'I'he pa])er may nsefnlly be read in continuation 
of tlie report of the s<iTrie body for tlu' years iQio 
and Mui, analysing the technical and economic 
jirobJems to be faced 111 establishing a British industry 
i)f low leiMjieratnre c.irbomsation 'I'he necc'ssily for 
low ()j)eiating costs, therein emphasised, implies a 
inimnumi of manual kibonr, and the use of the con- 
tinimns v'c'rtical retort is one wav of attaining this. 
.An installation of such retorts on the Clover- West 
svsleni now exists at the I'uel Ki'search Station, 
Creein.ach 'I'liongh designed lor working under the 
higli tmiipcratnre conditions now c iirreiiL iii towns' 
gds woiks, tlu'v hav(' been employed in carl)omsation 
trials, now re])orlc‘d, m wlm'li low working tomjii'ra- 
tnres vveri' maintained. 'Ihi' selling is ill adajited 
lor sei nriiig the best results under siub conditions, 
but the tests— admittedly of ,in I'xjiloialorv i h,ir.icter 
— have lu'en c.utuhI t:)nt to obtain information hkelv^ 
to assist in the design ol more sml.ii)le itAorls 
Such rc'torts have bc'en c oiisliiii ti'd and tn.iK arc to 
be I'ariied out in them In tlu' ])n'scnt tests tliii' 
lemperatnres I angl'd Irom 700 to .'^50 ( , and it was 
lonnd adv'ant.igeons to inject stc'am into the ri'lort, 
both to cool the' coke and to .issist m clMlnljiiling 
hc'at tlirongh the cliargc' A ('oke w.is obLiined 
containing about 7 j)c'i cent c»t vokilile m.illet .ind 
I said to be snilal)lc' for use m domesia gralc •. 'llu* 
i high jm)j)ortion ol bn c'/c- in tlu coke suggests liouble 
and loss m tiansport.iliou Lc't ton ol t o.il, there 
was obtained a vu'lcl ol ij K) g.dloiis of i.ir liaviim 
a “low temperature'" character and iS-.-S lb ol 
.innnonmni suljih.ile 1 he viek) ot g.is was only 
4'") ‘JO therms ])ei ton-- vciylow from the gas-maUc'r’s 
jioiiU of view and kital lo coinnu'n lal success unless 
the coke teahsc'd a vc'ry lugli jiricc' As no (malitv is 
ckiimed lor these rc'sulls. the' results Irom tlu' uc'w 
ic'lorts will bt' awaited with interest. 

1 1 1- AT Loss!' s ruRorc.ii lloi'si W \i i s kho Build- 
ing Rc'searidi Ho.ml of ilu' KestMrcIi I )c'j)aument has 
issued, as Sjxcial Kc'])oit No 7. acc oiints ot flu- li'sts 
earned out at th«' Nation, il I'liV'sual l.abor.itorv of 
the heat transmitted throngli walls ol v.mous tvpc'S 
when onc' surfata* is holler th.m the other, ol those 
made in Norw.iy'on the hc'at mscdalmg propt'rtu's of 
the w^Uls of experimental huts constrnetc'd in more 
than 20 diHerent wavs in use m that countiv, and of 
similar tc'sts carried out in Svvc'deu and m Cermany. 
So iar as the* British tc-sts have been coiiductc'd. they 
show that a solid gravel concrete wall and a wall ol 
.sand-lime bricks transmit about the same amount of 
heat under the same ccniditiotis, but that ,1 wall of 
stock bricks only transmits about f as much heat. 
A cavity wall of ordinary tyjie transmits about ^ to 
^ that of a solid wall according to the si/e of tlio 
cavity. The Norwegian results include the cost of 
constructicui and show in a remarkable wav tlie low 
heat transmission tlirough the less costly wooden 
walls of various types common in that country. 
Where cavity walls are used tlie best arrangement is 
to place the thicker portion in the interior. 'I'he 
Swedish results, so far as they go, confirm the above 
conclusions. The German results have led to a sub- 
division of the air cavity between thin concrete walls 
into s^ix or more layers by meai^ of paste-boards. 
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Scientific Exhibition at British Association Meeting. 


'"FHE ninety-first annual meeting of the British 
^ Association, which has just drawn to a close 
at Liverpool, was chajacterised by a new and im- 
portant departure in the form of an exhibition of 
scientific apparatus, instruments, and diagrams. The 
exhibition was on the lines of that organised each year 
in T.ondon by the Physical and Optical Societies, which 
is so effective in bringing together the users and makers 
of physical appaiatus, but its scope was natiirallv 
wider, and many branches of pure and applu‘d science 
were represented. 

lit opening the exhibition on Monday, September lo, 
Sir Charles Sherrington commented upon the com- 
prehensive and representative t haractei of the ex- 
hibits, remarking that it was very a])piopria 1 e lh.it 
such a collection should be brought together, and 
that this — the first of its kind— constitutetl a detiuite 
development in the history of the British Associ.ition 
He further referred to the remarkable adr aiices m Die 
making of scunitific iiistruineuts during the last three 
hundred years, to the cvi^r - growing importance of 
instiumcntalion, and to the unavoulable coni])leMty 
of the ap])a:atns needed lor some of the simjilfst and 
therefore the most fuiidaimmtal of scumtiru inciuines 

Admission to tlie exhibition was not eontmed to 
lueiiibers of the Biitish Assoi latioii, to whom it was 
free, Init tiie doors were opened to any member ot 
Ihe public on jiayiiiinit of the luoder.ite sum of oiu* 
^lulling for one (la\' ou]\, while tiiree tmu's lh.it 
.iiiKUinl guarauU'ed .uhuission at .luv turn' during Hie 
fort night of the ('xhibitioii The resiill'. for tin* hist 
week show that this airangemeut w.is liappiU m- 
s])ired, .nid that tlie exJubiliuii was as populai witJi 
(lie outsiile public a^’ witli membeis of the Vssoeiatioii 
'I'he number of fl.nly lukels sold was (luite u.itiir.dlv 
l.irgidy 111 exei'ss of the number ol se.isoii In kits, but 
the demami lor the hitter w<is qiiiti* suliicieiil to 
insiily then issui'. 

Ihe exhihitioii comimllei' was tortun.de indeed m 
Inning .d its dispos.d tlii' extelleut ai i omiuod.dion 
attordi'd by tlie ( entral d’lxlmu.il Schools. Hxiom 
Stieet, and the exhibits o(cii[)ied the rooms on three 
floors ot Hus maguiiiccnt building The tiiu- lei lure 
hall enabled daily lectures, iii some cases iJhistrati'd 
b\ i ineniatogra])h llhiis or e\]>enments, to be gnen 
by men oJ sen nee, a leature which c'outnbuteil in no 
small degri'e to Hie success of Hie exiubiliou 'I lie 
popiilardv of these lectures is sufhcieuHy illmtiMteil 
b\ till' fact that anaiigemciits were iiu<le for two at 
least lo he dehyered a seiond tune Tlu; ()])to- 
jihoue,” by Ihof Barr, and “ Researches m Special 
Steels,’' bv Mr. S A Maui (Research licpartmeiil ol 
Sir Robert Hadficld’s, Ltd ) Other lectures included 
“ liipples,” by Prof L K \V ilbcr force , "Reseanli 
and Tiidustry,” by Sir Fr.ink Heath. ‘'Experiments 
on Coal Dust Explosions iii Mines,” by Prof 11 B 
Dixon, "The Compass m Navigation,” by C:ipt 
Creagh-Osborne, R.N ; “ blame, ” bv J’rof. 

Snnt hells, ” Kodachromc Cinematograph,” bv Dr. 
Mees (Kod.ik Co , London) . ” J)'‘\eU)pmeids in Wire- 
less Telegrapliy,” by Commaiidet- Slee (Marconi Co, 
London) 

Much attention was attracted bv demonstrations, 
daily throughout the meeting, of the photophonc 
e#diibiled by Prof. A () Rankine, and the optophone 
(Barr and Stroud, Ltd.). In the former, the trans- 
mitter or light -modulator was mstalleil in a room in 
St. George’s Hall, and the beam of light, fiuctiiating 
in sympathy with the vibrations constituting the 
sounds te be transmitted, was tlirowui across the 
intervening space of .some tw'O hundred yards to 
the room in the Centr£(J Technical Schools where the 
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receixing apparatus was located. The fluctuating 
light here controlled the electric current in a selenium 
cell, and the variable current actuated a telephone 
receiver In this wav demonstrations were given of 
tlic transmission of speech and music, and these 
made, m p.irlicular, a wide appeal to the lay mind, a 
result largeh' assisted by jmblidty given by the Press. 

No less popular w'ere the demon.straticms of the 
optophone. Hie jnirpose of which is to enable the 
blind to read orflm.iry printed matter. In tins, a 
selenium bridge is exposed lo successions of sets of 
light pulsations, which vary with the forms of the 
letters passed u\cr. Cliaracteristic musical sounds 
are proihued in a telephone receiver by each letter, 
constiLnling an alph.ibel readily learned. 

'I'hc exhibition loinmiftce received the support of 
the National i’hysical L.iboratory and of the Meteoro- 
logical Ollice, Air Ahnistry The exhibit of the 
former consisted \ cry a]>])ro])niilely of specimen lenses 
for use in shi])s’ lights, and master standards of colour 
for testing the colour .sircens ot ships’ lights. 7 ’hese 
were m .icciml.mce with the recoinmenilations made 
in the Rejiort of the Depaitmenlal t'ommittee on 
Ships' N.i\iga 1 u)ii Lights (10^.1), and formed an in- 
structive display 

'I Ik exhilat ])io\iilcd 1 )n tJic Melcorolugital De- 
partment of the \ir Ministry followed closely the hues 
ol demonstrations giwn bv that department at the 
two previous meetings of the Assouation, in Hull 
.ind iMlmbnrgh \ wireless reeeiving set was em- 
[)lo\cd to mtircept the broaikast messages forming 
Hie d.iiK international exili.inge of we.ilher intorina- 
lion, and, from these, weather charts were prepared, 
and Jorciasls made ioi the Liver])ool area and the 
Irish Se.i A'lsilors were, 111 f.ut, able to see in 
iniiiiature the lOinpU-te working ol .1 weather fuiecast 
servile 'I hesc deinoiisti .itioiis were snjiplcnieiited 
In a disj^.iy ot n)i to-daic ineleovological instruments, 
and by diagrams and photographs of geophysical In- 
tel est Miicb interest w.is shown m the record of 
the reei'iit earl lu|n. ike ni |.i)un, t.iken at the Bidston 
( )l)ser\ a 1 or\ , and 111 a set of charts showing the pro- 
gress ot the depression v\ Ini h i aiiseil the flestriicln’C 
gales of August 20 td this year One of Hiese 
(.harts showed the dejiression iom|iletelv defined over 
Hie \H.uitic bv one of the best sets of siniullaneous 
observ.itions fioin ships ever rei eivetl 111 the .Meteoro- 
logical Oltiic, ,ind Hic aiinraiv of the forecasts 
issni'il on that otiasion emphasises the ])ractic.al im- 
portance ol siieh leports 

One imptessiun g.iiuial by a Msit to the exhibition 
was that the field toxered by the exhibits w.is not 
onlx a xvide one, but .dso that veiy great c.ite had 
been e.xercised in the choice of the material shown, 
having legard to the position of faverpool ,ts a great 
sc.ijiort and its loiafion in an industrial .area. It is 
not possible to de.il in ilctail with the many infercsting 
.uid instructive Hungs whiih were to be seen, coin- 
inasiiig, as Hiev did, man\ striking exhibits in wireless 
transmission, in the nianutarlure of steel, in optical and 
clci tncal uisirnmcnts.in instruments employed in navi- 
gation. na’lndirig the gvro-compass, m the clieinical .and 
live industries, in the inannfactiire of glass, in chemical 
apparatus, 111 recorders for use in the control of tnel' 
combustion, in photography and photomicrography, 
111 meteorological instruments, and in other hrancla'S 
of science and indiistrx' Among the instriiirients 
which attracted special attention was K. C Cox’s 
selenium magnifier ( 11 . W, Sullivan, Ltd.), W'hich 
w^as shown working in connexion with a syphon re- 
corder for long-distance submarine cable signalling, 
and is capable of giving magnification up to leu 
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thousand limes Ihc received signal, and higher in 
special eases New wireless a^ijiaratus, shown by the 
Mareoin International Marine Conimnnication Co.^ 
I Ad , embraced direction hnclers for use m ships, a 
special installation for ships’ lifeboats iiu hiding (lirec- 
1 ion -finding eqiii])ment. and a duplex telejihone set — 
designed to enable ships within 50 miles of land to 
(onimunicate by telephony with otfices on land, 
utilising on land the ordinary telephone installation. 
The last is at present under trial at Southampton in 
co-operation with tlie (General Post thiice. Other 
very recent apparatus included a small X ray 
.s])ectrograpli (Adam Nilger, I Ad ), made to llie ihsign 
of Dr A. Muller, enibodcnig details \alii.ible lor the 
anahsis b\' t rystal structure of trxstals .ni<l ])owdcrs, 
and a b.irogra])li of speiial construction for survey 
uork (liy Negrc'lti .ind Zambra). 'Ihe latter has a 
ningc' ol ,| inches on tlu‘ cliarl lo lepresetd 1 inch 
\ariation ol baiometru pressure', and llic' iiKli utiK'iil 


can be set to a standard barometei, myuhere from 
23 in. to 31 in. ol mercury, the tei peraturc coni- 
pensation being eltectivc over this ra ge. Mi. S. bi. 
llrown’s Irenojilione was ancitiier ex ibit on which 
attention was focussed. Tins is a new loud speakei 
in which magnificat icm ol sound is « blamed by an 
ingenious meehanieal device depc'ndci ' on the great 
friction existing between cork and glas 

Hut, m tlie space of a short article, pistice cannot 
be done to all the interesting and instriiclne exhibits 
contained in the convenient and w' 11 - illustrated 
handbook issued bv the exhibition conimittc'e. The 
local otficers of the Association, the exliibitioii com- 
mittee and, 111 partuiilar, the chriinnan of the 
eonmiiltee. Capt h. \V IJ.im, are to be congratulated 
on the sneiess of this nenv departme, and it is to be 
hiqied that tliey m.n be rewarch'd b\ seeing the 
presi'iit i \hibuion as the first ol .1 long senes in future 
M A tbnn.rT, 


Terrestrial Magnetism in France/ 


\ I )ld ' h r h' of I nlv I o 1 , I U'aled ail Institute of i 
^ ' ( 'icopli\ su ^ a11.i(h(‘d to till laiiilli of Scieiu'e I 

of till' I nivi‘isit\ of I'aiis, and (Ik new nislitiile lias ! 
assigned to it tlir woik in toiu'snial niagiietisin ' 
pit\ionsl\ eiiliiisttd lo tlii' Mi'l'-oiologu al Sm\ic< | 
I hell' w.ts eslablislicd at tin' same him a (eiiti.d i 
lUncaii ol 1 Cl I fst 1 lal Magm lisni toi hiaiiieand hei | 
tololiios 1 hr (liKilol ol bittli bodies n tlu' editor ' 
ol 1lir \oliin:i iindc'i ioIim. Piol ( li Main. on Hr ■ 
i on h ibiil rs an hist 01 a ,d at i oiml ol inagiu t n nbsi'i \ .1- 
fiotis in I'lami', and <i siii,i\ ol ilist ni l»,nu rs dnr to ' 
ek'cliK tiaitioii Kri ml inagiirtn hislor\ inl'raiiii', i 
as rlsrwluir, is iiiainK ,1 1,ili o( ihr d( \ .islahii.g ! 
rllrils of trailioii J’.m s,( M.nii, wlinh i 

roimiirni rd its i.urri as a luagnrlii obsi 1 \ ti joi \ 111 1 
iHSp hail to lir K plated 111 mku b\ \al |ii\tux. i 
and frais .nr now rnltitaincd for tin tntnrr of \ .d 
joyt'ux 'I here air .dnad\ two ilrttiu Inu's 111 the 
distin 1. out' toimiig within |p)o metres, the othf'r 
within 3000 nit ties ol tlir obsric.itorv ^ 

\ dis( iission b\ M Jl.ddrt ot obsn \ ,itions inadi, j 
at r>rii/aira in Mgt'ria ir])irsrnls in.ignrlu work done 
in the roloims ^'hr git'aU'i ]i.irt ot the \oliniie, 
pp yS 2 .|t), IS, howrxri. dr\ oti'd to .i disi ussion b\ 

M til Dnfoiir ot the magnetic obsn \ .itions at \ al 
I oven \ fioitt loi 3 t(- loji I'his prat tit all \ it pu'st'iils 
scvt'ii \ ears' w'ork rolltd into oiu' In Hit' earliri 
part of tlu' niemon Hit. irsiilts ol the same sjirtits 
I'tn the st'M'ii yeais .ipprai in nmnrtliatt suet t'ssion 
rims wr h.ive ol ronst't iit i\ r ]>agts o| koiiiiei tti- 
etlituriits foi Hit' thill nal c.irialion td l> (tlri hiiafioii) 
and 11 (hon/oiital lorct') calmlated loi «'\er\ tiiouHi 
fiom January ioi5to Dett'inber oi.! 1 , w Inle pp (lo-oj 
are devotetl to a tlt'st riplion t»f the niagnetu dis- 
Inrbanrt'S leconh'tl timing Hu' S) siutt'ssue months 
The principal m.ignetu storms an* dealt witli ni ..'3 
])l;ites at the ('iid of the \olumc, / (veitical force) 
curves being rt'iirodiiceil as well ,is It and H Tin" 
Imie seah' is only i cm to the htaii, and tlctails of 
rapul oscilki turns aie ditiicult to ftillou, especially for 
thi' largest storms, amting wluth the storm ol Mav 
1.^-1 ""i, HMI, IS ]ne eminent A rather unusual 
featuu' IS that mtwc'int'nt up Hie slu'ct lepieseiits 
decioasi' in all Hirc-t' eli'mt'uts (ni p <>3 is a resume 
of mean absolute values of seem elements at Val 
Joyc'ux fiom oioi to i<i-m Ihe plan of the work 
tlien alteis, the v e.irs bt'ing tieateti sepaiatel). The 
material givcm foi e.ieh \ ear has some s])ecial leatmes 

I .\nnile' dr riiiOitiit dr I'rv kiuc ilii C.lolir di rrniMr-iU di» P.iri'^ ct 
dll Uiirt'.ui Cuili.il dr M.itjiioouf JrrK.ii' I’lililiits p.ir It's ‘•miis dc 
I’rof ('ll Maunvii innir I’m, iir. (iOiis. l«s I'irsso univeriitdires 
de 1 ramr, ) 


'I heir aie, hrst, tor eat li mouth mt'.in ddil\ rabies 
lor 1 ). 11 , and Z, and hourly 'allies coulm. d to fill, 
I2h, iSil, ,Uld 2)11 Ihe .disolute d.lllv 111.1X111111111 
.ind minimmn ot D am! their lime ol oi i niieiu e .m' 
nuliidt'd, and a w'otd oi two describes (lit i h.iiai Ic'i 
ol the da \ Tlu ii 1 illow dimn.il iiu ipiahtics loi tlu' 
12 months, .ippannllv lioiii all da\ loi , eli ineilts, 
and .1 l.dde (onl.mniig mean rabies toi ih” 2j hours 
ol Hie H |)n si'iilalirc' Oar ol tin \ eai . dei i \ i i i u sp<*( t- 
i\el\ lioin .ill d.iN s and lioin ipiiet dars lolliiwing 
this Is .1 most (labiii.ilc jm --.t nial ion ol osult^ lioiii 
tlu lire mtc Illation. lI ipm t d.irs d i .n h monlli. 
\bsolnt( \ahus an gireii lor i'.kIi hoiii ol , ai li day 
foi si\ eleini Ills 

Mu l.ist ]).iTl ol the coJiime, p]> 2 -,o 200, (onl.iins 
.1 most v.diiabh disi ussion ot the ni.igneiu results 
al l‘,irc St Maur .iiul \ai Jom u\ iiom iNS^onwaids 
by the releian in.igiu lu lan, M A \ngot, late 
diieitor ol till' Aleb'oi ologu a I Ibinan 1 Ins is a 
]K'rli'c L nune of niloimalum loi the juagneliciaii 
We have tirst diurnal mecpiahl ms for I*. II, Z. and 1 
(UK hnal loji) lor tlu' twelve inoiitlis, di lived nide- 
]U'iidenll\ fmm iHxeats’ leiordsal 1 'an St Alaui.and 
Ironi ] 7 V e,n s’ lec onls at \ .d Jo \ eiix , stations both ni 
Hie neigh bom hood of T’.ins 1 hen we have* dinrnal 
im'qn.ihties foi sevi'ii I'lemmls b.ised on the whole 
yeais, and asciibed to I’.iris hollowing tins thi'ie 
aie honrier coelluunts lor tlu 23-, 12 , S-, and <)-hour 
Wiires lonespoiulmg to tliesi' im'qiiahlu s \n ela- 
bor.ile investigalioii is made 111(0 tlie ]K)ssil)ihly of 
lepn'senlmg Hu' .nniiial change* in the- .impiitnde and 
])liase ol Hu' seveial hoiirieu' waves ni terms of Hiu 
kmgitude ol Hie smi in its apparent annual path. 

.\iiothcr epieslion mmnte'lv consideicd is tlie 
amni.il v.iiiation, meaning tlu'rcby tlie variation left 
in the mean nionHily vahu's ol the ('le-meiits .iftcr the 
flimiTMtion ol the secml.ir changes, .issimu'el tei progress 
at a unifoim rate thteuighout the year. Lbsc is 
made of mean meintlily values of si'veii c'lements 
from 18H3 lo 1020, recotelcd in tables on pp 27S-284. 
The range oblamed for the annual mecpiahty in 
f), o'23'. seems tlu' smallest found anvwchere as yet, 
but a suspicious fe.ituie in prc'vious results has been 
the tendency’^ for Hie apparent range to diminish as 
the niiinber of ya'ais available has increased. I’or 
most of the otlum elements tlu'ri' aie (piite substantial 
ranges, c g, o*Ho' in 1 (niaximuin in November, 
iiiimnium m June), and 17-37 in H (maximum m 
June, imniinum in November), The ranges for these 
two elements are somewhat larger than those found 
for Kew'* from a shorter peiiod of y^ears, but the 

* Roy boc Phil Iraiis , vol. 2t0, p. 238, 
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maxiiinini an I minimum occur in tlie same months 
at thf two sl.i tions. 

A -ery ct inplete investigation iollows into the 
sccul r cluim based on a table, on p. 287, of mean 
annu 1 xalu s at Parc St. Maur reduced to Val 
Joye ix, anti at Val Joyeux, extending from 1883 to 
1921 Som< small differences may be noticed froniM. 
Duff ur’s table on p. 95. On p. 288 reference is made 
to tl possil >U‘ influence of sunspots on secular change. 
As s 'veral magneticians have supposed such an in- 
fluence to (exist, it is important to note that M. Angot’s 
results arc wholly negative: il semble impossible 
de retrouver ... la moindre trace d’une periodicite 
de onze annth's.” Secular change has followed almost 
identical courses at Paris and London 'Phe change 
of D in late years has been veiy ra])id, the caslcrlv 
movement at Pans from ioJ() to ni2i being 48-1' 
H attained a nuiximum m I'ans in t«) 12 After 
falling tontimionsly until 1*113, 1 been rathei 
osLillatoiy, then' being a rise frcmi H114 to i*»i8, but 
a Jail siTU'f' 

As a Ini.d conlnbntion to the subject of secular 
( liange, M .\ngot l\as Incd tf) repicsciit ihe \ahie of 
1 > at Pans iioin j >11 to KtJi b) a simjdf' harnionu 
lliit. tual ion about a nu'an \ahie '1 he formula giving 
the Ih'sI lesults is 

D- 33' +13 cos 27 r(/ - iSl |); |So, 

/ being the dale m wars 'I'he agu-eineiit b{‘l\\een 
P 's Joinuila and obsej-\’atif)n is |niti' goixl troni 134J 
1 |S<|| , bill S1IK< i.SXi the ('-.less ol 11 i< obseixed 

w sti'ilx dcLlinat ion ox ei that ( alf nhiled h.is steaflils 
nn ii'.ised nurd 111 1021 it was v-' the i)ublii atnui 
ot tins xolmiie pi I 'll Use , wc'll for the Intiirt' of I lie lU'w 
Institnleol Oeojilivsu s (d the 1 luver.sitx ol i’aiis. 

t (jiKU. 


University and Educational Intelligence. 

liii 1 >ej);irtineiit ol \eionan1i(s (»i llie Inijierial 
I ollegf ol Sfieiue and '1 et h nologx . which \\,is esLal) 
IisIk d in 0)20 -21, hasis'-iud a j)anif)hli t showing tin 
touiscs ,i ailablf during the s('s^ioii 102 j 2) the 
Work IS loiidnttefl in three scf tions, design ami 
(iigmeeiing, nu'tet)rolog\ , and naxig.ition, and a 
complete fontsf' nonn.dix occupies two vears, Iht' 
-.econd olten iiuludiiig rescart h .iml e\|)enrnental 
w orb 

I’hi nnixersilx ('xten-.ion dixision of the I inxf'rsitx 
ot ('olorado ('xeniphlics the wide range ol .serxicts 
ottered b\ a iiioilern st.ib' universilx in America 
'tins “ dixision,” descrilu'd as “ snnplv a xeintle by 
means ol which the xaiions dejiai tnients ol the 
university max’ lie made axailable to tlie peojile ol 
Coloiadu,” includes mil oiilv a dej)artnient fd ni- 
striiction (correspomh'iici', < l.iss, x'oiMtional, and 
visual), ljut also a “ (li'partnienL ol public serxue’' 
coniprisnig Inire.ms ot connnunitx organisation (lor. 
promoting public health, child xvclfare, lecroation, 
and kindred siibji'cts), business and gox*crn mental 
research, library ('.xteiision, bome-re.aling couises, 
high school debating league, high school visitation, 
and supply of piiblie speakiTs 'Plu' range ot j^iiblu 
ser\de.e winch the imiversitx is xxillmg to undertake 
is, in fact, limited only by its capacity to perform 
them. 

For many years an admirable system of contmuativc 
education has been gix'cn in Great Itritam m H M . Dock- 
yard Schools. P>o\’S enter the dockyards as the result 
of competition, and the I'tfect of tins is a higli standard 
of leaching in the primary and s(xonclary schools of 
dockyard towns. When the apprentice has entered 
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the dockyard, he has to attend school for elcvam 
hours each week, partly in the afternoons in Iris 
wwkmg hours, and partly. in the evenings. He is 
under strict naval discipline during these educational 
penods, and absence from school without sufficient 
cause leads to loss of pay, or to suspension or dismissal 
if the offence is repeated. Attenciance is compulsory 
for every apprentice in the first year, but at the end 
of each of the four vears of the normal course the 
least successful students are sent away from school. 
There is thus a continual xveeding out (if the mentally 
unfit, with the result that, at the end of the foupth 
year, the students who remain represent the best 
pi od nets of a xxis(^ comlunation ol theoretical and 
practical training and uri’ abk' to compete successfully 
for any scholarslnjis in xvlnch applied science and 
mathematics are given pronitiicuce 'I'he announce- 
ment of th(' result ot this ye, it’s comjielition for 
Whitw’orth senior scholarslnjis and Whitworth scholar- 
ships atlords a lemarkahk' eNain[iU' ol tins tact, 
'rim number ol ( oinjx'titors lor the fornier--ot an 
annual xalue of 230/ tenable lor txvo vciirs — was ni, 
and loi the latter - annual xalue ot 125/ tenable tor 
lliree xears x\as ij2. (If the two senior stholar- 
slnps axxaided, oik' w.is to a ioriiui doikxard 
appreiituc, now at the Koxal \a\.d t'ollege, Greeu- 
xxuh Ot the si\ i»tlu'r scholarslnjis, tour were 
axxaide'l to docUx.trd ajijtveiiticos, .iiul ol tlu' twen1^- 
lixe Whitworth jm/i"^ ol 10/ i ,u h gixeii to unsiuaess- 
lul (amhdatfs, tweiilx-one weia- axxaided to do(.k\aid 
ajijirenlK es I liese sph iuiul Te'Uilts are most crt'dil 
<d>ie to llie nisliiiilois in I i 31 Moikvaid Si liools, 
.iiul Ihex show that the Adinir.dlx svsleui ol I'diua- 
tion m a j>oten( huti' tor ti'ihimal tiaimiig and 
(lex ( lopiimiil nit.rtat Itril.im 

I'liL j)ios})ecliis foi Tc)23-2| ol iinixersitx courses 
in the . 31 aii( hester .Muim ipal ( olleg(‘ of 'J ('( liiiulogy 
('Uit.ims the new rogiikitioiis tor tin DSi 'bech., 
u hu h prox idt' tor higher ionises, dislim t lioiu, .iml 
at least om_' x't'ai in adxanci' ol, the otdm.irx degree 
I oiiises, to extend ox I'l lliM'e \ ('a is from the sl.indard ot 
the jiresenl intermediate ('x.iinmalion tor the ih'gret', 
or till' Higher Si hoot I 3 'i t itu at (' llie college oilers 
coinsf's ol jKjst-m.idiiation .ind spi'c laliscd sliiclx' and 
rese.ire h 111 x arions blanches of C'ligiiK'c'nng, aj)j)lied 
c hc'iinslrv and c hemic .d tc'c hnologx', textile' industries, 
aj)j)hed jihxsic s, and mining I'liginecTing 'I'he c ak'iidar 
ot the Meuluuil \'enlnreis‘ hxliiiual ( ollc'ge, I'ristol, 
givc's jiartuiilars ol umxersitv degrc'c courses, m- 
c hiding tlui Jtnsto! ‘‘ s.nidwieh ” scheme' ol Ir.nmng 
for engineers '1 Ins comjuisc's thrc'C' jienods of tc'U 
months eaidi in llie unixci sitx", tollowc'd sevc'rally, 
the first 1)v 14, the second b\ 2, .md Ihc' third bx 14 
months in cert.im engniecTUig wotks to wliudi llie 
miixi'isity imdcrt.ikes to rccominend suitable si iidents. 
f.oughborough ('olli.'gc', whuh has on its Jfoard of 
G.oxernors rejm'sentati ves ol thc> rmvc'rsitU'S of 
( ambnclge and llinningham as xvell as ol the l.eicc'stc'r- 
sinre Coniitv and l.onghboroiigh 'f'own Gomuals, 
|)iibhshc's lull details ol its c'cimjinK'nt and eomses in 
etigiiu'ering <ind chemual tc'c hnologv and ol its School 
of Jiidiistrial and h'mc' Art, Junior College, and extra- 
mural dejiartnieiit, logcdher with a list of some 2.30 
students x\ ho ciiiahlied 111 J(|22 for the College dijiloma, 
conferred foi the' first tune in that year, llie chjiloma 
course coxers 1ix(* xears and its spc'cial feature' is that, 
unlike the various “ sandwich ” systems, it prox ides 
lor continuously coiicnrrc'iit training in I'ligineering 
theory and jiracticc 'llu: Sir John Cass 'rt'chmcal 
Institute, Loudon, annonnees, among others, sjiecial 
courses ol higher technological instruction in brewing 
and allied industne.i, petroleum Ic’chnologx, (olloids, 
alternating currents and electrical oscillations, metal- 
lography, foundry jiracticc, mining and snrvevmg. 
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Societies and Academies. 

Paris. 

Academy of Sciences, August 27. — M A, d'Arsonval 
in llu’ cJi.iir.-- Jean Perrin ' Observations on lluore.s- 
cenc(‘ Tbe llnorcscence of a solution dejicnds on its 
content ralHin, tlnckness of layer, and light -absorbing 
jiowet of the solvent An atlenij^t is made to define 
sfieeilit Jlnoresccnce, measmable by a coelhtient in- 
d«‘pcndent of these lactois. --!> Mordouhay-Boltovsky: 
Certain categones ot transcendental numbers Jules 
Baillaud : The astronomic.)! station of the Pic du 
Midi. This obscrvalury is t hanuti'nsed by the jnirity 
ot till sky and clear images 'I'lie advantage of the 
height (2870 meties) is not obtained at the price rtl 
iiiulue hitigue on the ji.ol of the workeis Observa- 
Imns vvonUl ajipi'.ir to be possibk* cx(e])t during tlu' 
late winter and spring months -A A Guntz I’hos- 
phoiesient suljihide ot /iin . 'I he p.irtial substitution 
ol (admuirii siil])hide m the /me sulphide gnes a more 
diir.ible phos])lior<'s( c'lK (' and i an^i's changes in the 
(oloiii of the light. It also R'lnleis the phosphorescent 
sulphides luoie e.isy to msol.ite -Xndie Charnou • 

'1 he .ibsorption ol sodium hy l>osiilphite by jilioto- 
gi.ililiic p<i[)(‘rs Tlie (‘linunation oi sodium livjio- 
sulplub' bom ])hotogMiihic ]»a]K’is is nmcli mure 
i.ipid .incl (oinpletc, il the uMshmg is larried out with 
solutions ol .sodium 01 aminoimim bicailion.ite msle.id 
ol with w.ilci -( h Kihan .nul \" Likhite I he de- 
velojinasil ol ! Inulci li‘liontni M<mric»’ Piettre 
'I he ihemiial n l.ilitnis Ix'lucen fiuiiiu m.iten.ils and 
M>.) I 

W \siii\f.io\. D.L 

National Academy of Sciences fl'ro). Vol o. No .8, 
.\ugiist roJp * Barus (i) Tlx- vibration of air 
ill tiihe^ (api)M] at both (uds Mu an (ohmms an* 
ait Mated b\ telephones Prissuie i lianges are nua- 
sured b\ .'111 inti'i It loineii't r tiibe With ll-tubi's 
and sti;.iight tubes theie is .1 lnetion.il but no s])eci.d 
treipieiu y eltei I (2) '1 he \ibialion ol the air lila- 
nu'iit 111 ijnill tubes c.ipped at both ends J 1 ’. 
Minton and ) (■ Wilson t'orielalion tietween 

phi'su .d ,ind inedn .il tindmgs on norniiil e.irs (Tir\ es 
showing the ril.ition between llu' loot mean sipiaie 
jiressures iseiled on tlie ear drnni by a telephone 
ii'ceixer di.j]ihi.igm, ])lotted mi .1 log.intlimu .smle, 
and the 1re(|ueiu les, plotted on a line.ir ltef|iu-ney 
sc.de. aie used In most ol the litl\ toin cases iited, 
tlu )di\su.tl and inedn .d linilings toi norinalilv of 
tin; eai <)ie in .igieement -' 1 ' \ Thomas . The 

J'Tnstein ispialions ot the gi.i\ it.itioiicil field lor ,ui 
aibitiarv distnlnition ol m.dtei T Councilman ■ 

'I'lie root svstein ol icjuni’i and its relation 

to the tnngi of the hnmiis 'I'hc loots of this member 
of the Krieai eas whit h is hnind only m Anieiica and 
Jaji.in, me dt'\oid of loothairs , the place ot tlie latter 
appears to bi' l.ikeii by the liyph.e of a tiiiigiis whuh 
peiK'tralt between and into tlii' cells of the roots 'J he 
roots bre.ik up into a nninbci oi liiu' c.ipillanes which 
ramify the liunms near thi* surface ot tlie soil. The 
ndationsluii .ipjie.irs to be one ot symbiosis -J. V 
Leech The s\ luinetry oi the inleinal ears in tfal- 
Icshes .'\lt hough the lett eye of tiatfish migrates 
during dcvelojimeej until it comes to lie heside the 
right eye, the lell ear remains in its original jiositioii. 
Kxamm.ilion of the left and right ears of numerous 
specimens ol J^seitdoplenrovecles umencapus and 
Lunanda ^cnufiinca showed no difference in structure. 
In conseipicTiee, tlu' moih' ol^p^ion of the cars of these 
fish m equilibration is clifnHilt to understand — A. 
Bramley . Motion of an eloctru particle in a Ricmami 
space. An infinitesimal particle rei’olvmg about the 
atomic iiiicleus de.scribes a definite orbit with constant 
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velocity, — W. M. Davis ; (i) The marginal belts of the 
coral seas. The islands in the Pacific, in addition to 
the formerly glaciated islands of the colder seas, 
can be grouped in thn'c categories [a) Volcanic 
islands with cliffs, generally without submarine banks 
or coral reefs and mostly m the colijer seas, (6) 
islands with tlitfs and siduu.inne banks, sometimes 
with coral reels , an mteimedialc or marginal belt 
about 'j'' wide betw'ceii latitudes 25" .and north 
and south of the equator, [i ) Volcanic islands with- 
out cliffs but h.iving lagoons rimmed by coial reefs. 
The data supports tlie ]K)Stulale of unstable islands 
associated with changes ol ocean level and tempera- 
ture, / a. llarwin's theorv modified by glacial control 
factors. (2) The <le])tli ol coial-reel lagoons The 
.stable rock platform hypothesis lor the foundation ot 
.itolls IS rejccTed on the grounds of the absence of 
cliffs and of sucli pLitlorms on islands thought to 
ie])res{*nt uplifted atolls 1 ,.igoon-eiu losing reefs on 
siilcsiding Joiindat lolls would produce l.igoons of 
moderate depth , mcie.ised late ol subsideurc would 
he counterhalaneed b\ mcreasi'd inw.ish ol detritus. 
Shallow pii‘-gltKial lagoons would be deepened by 
continnefl di‘grad.ifion dnnng (lie lowering of the 
glacial ocean. The snbsuleiite theor\' <ilso .iccouilts 
Jor siibm.inne banks at varung di'pllis in the eoi.al 
seas 

SvDX I.’) 

Linnean Society of New South Wales, jiiU 25.- 
Mr A 1 ^' Ikissel JInll, jnisidrut, ni thi' i liaii — 
K 11 Anderson A u sision cl the \nsti.ihan s])ecies 
ot the genus Jkissi I h'diLx I w o spei ir^, ol iln genus 
Jkissi.i <ire (liscnssid, ol ulin h nine .iii ih suibid as 
new, and loin .is new t oinbiii.iticns \ key to all 
the \usti<di.ni sjiei les 1, gi\en {('-.sie l\ Steel. 
.\iiatomieal le.itnies <a the iii.iluie spomplivte ol 
Sclui^jHcUit iihiyi/n\'i '1 lie spciie^ is puiintiM' The 
radial type of shoots, togetlKi witli the iicquent 
occuiienVe ol .1 Sel.ig.) londilion, th< nuM'd .iriange- 
menl ol the sponingi.i in the (ones, and tin present e 
of toui niegasjioies within ihi' inegaspoiangiiim. all 
pniiit to a ilose lel.ilionshqi with the more piiinitive 
miMuheis ol till' i \ copodi.iles — ( Medley Studies 
on Aiistr.ilian Mollusc.) Pt m\ New sjieues ol 
the geneia Jlemidon.ix, rit.oia, .mil I'mbi .ii iiluin <irc 
described. J'rom the (,reat Ikiiner Keel .1 i oiisider- 
.d)l( body ot spi'cit's is iiotisl, whuh weu named from 
New' I'aledoma and have now e\ tended to Niistialia. 
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The British Dye-producing- Industry. 

I N a letter to the \orhshne l\)s{ ol S(']>lonil)('r 12. 

IW. \V. M. Gaidiner letiirii^. to the luftion.il 
[irohleni of the Hnti^h tl\e prodmiriL; indiistt\, vvhieh 
is r.ijildlv .ijipruai liini; tin .suin'eiiie < nsis 111 its jiost- 
I Wai liistoi) Keiopiused at the oullnv.ik ol ho.stihties 
j in 11)14 •*'' ‘in essenli.d hu toi in out nation.il .seninly 
.md indu^tiial wellate, the new dvestiiffs 1 orporalion 
was tiun hidiif^ht into esisteiu i iii lesfionse to a eencral 
dem.ind fot the est.ihlishiueiu ol a home maiuila.tnre 
in d\es .md inteJinedi.Jtes, 

I I pw.ird.s ol 7,000,000/. ot L'o\ I'liimeiil ;md prixate 
nione\ h.ixe hem expendid in thi' land, l•ulldiMff, 
jilant , and ^eiiei.i! eiiiiipiiieiil ol the Ihitish Dxestuils 
('orpiiialion Lid. alone, ami llu' other makers, ol 
whom tliore aie more than l\\eiit\. h:i\e also sjieiil 
laree sums iti tin- e\t( nsioii ol old works and flu' en*. tmu 
j ol new . t )n the lei lillli .d .side, the 1 heiiilsts em])lo\ ed 
in this new indnstix ha\e m.ide .id\.mu-s whuh 
are leit.iinly ie\ oliitionaix Jlsserilnd mtei mi diates, 
liillurlonot jnodiierd in (Inat |{iitam,aie now manu- 
t.uliired m Iary(' cjuanlilK's and ot supeiioi (jmdity, 
.md the range oi Liitish d\es im hides iighlx per tent 
ol the piesiml re((nnenieiits ol oui dxi useis. 

On the uoniinin side, howi xer. I he makeis arc' in 
a position whnh is almost de.speralc' In spite ol tlie 
l.K I th.it shaieholdets ol dxepioduiing firms ha\e 
leeeixed onl)’ meagre return on theii capital oiiliax, 
the d\e consumers .iie pressing <oiitmuousI\ tor ie~ 
dm tion m iirnts Iu-i.iiim tlieir Inreign iom[)etitors 
have aei ess to dxew.ires sold at pines with wlmh no 
(ountix with .1 staliilisi'd eurrein \ can lompete, .\t 
]ire.sent, toreign d\es ior wliii h the ii iire llrilish c ijiiixa- 
lenls are not admitted into (lieal Ihifam unless (he 
llritish makers' jaiei- is greater lh;m three Limes the 
pie- War price, and this me.isuie ol protection is hemg 
threatened llutexen tl the in.ikers eould gel down to 
])ie \V;ir pnees, it is doiibttnl whetluu the lonlroveisx 
on losts ol jirodiii tion would ecaseg for m (\islmg 
< IK nmstanees I lie (lerman producer could jirofitaliK 
(|U(iteat lat lower piiees than those' jjre'xailing in 1014, 
'I'lie- (he-niists eiJ the- ejriMm' i he'inieal industries, 
ineluding dyewarcs. have sheivvii the-nisclves eajiatile* 
of the ne-((‘ss.ir\ e ejiiee-nlratiein anel patieme ree(mreel 
lej hnild np the new se-ientilie trade's, hut these: e-sse-ntial 
nalieinal dexclopments are- dejemied tei failure in the 
near future unless the administrative leaders eif the- 
country in general, and of the- d\ e-using industries in 
partie’iilar, ean ae^ejuirc what Dr. Duisherg, tlie lieael 
of one of tlie largest German colemr w-eirks, s[)e-aking 
during the War, said Englanel l.-ieked, namely : “ the- 
faculty of fixing the eye em distant coiiseejuenees anel 
not merely on monetary results.” 
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More Applications of Physics. 

/ Ihiluiiuny nj l/'ji/it'il Ph\'su\ iditcfj 1 >\ Sii 
Kill), lid ( rl,t/i iiiMiik In ^ \ 111 Acin- 

niillM , M<l,illu(;’v <Iciiri,d Indrx. I’p \m ' \ 

(I'lniiiui \l.ii 1(1)11. in viiifl f I) Ltd m.’-)) in I i 
I 1 1 1 hull .ind fiii.il \olmii( o) tiu' " I )|< t idii.ii ■. ul , 
1 \|i(ill<<i I'll' .)' . \',tll IvIinvMI ,ind |ll tl\ ( 

l.iin'iii' idif.d U Ml Rn h.ird (d.i/<liH)Mk dt.iR v.jtli 
'll tin ' 'Hill' I .| jdi\ II a 1 .1 II ri< < - .u iDiiaiiln . .tnd 
III' t dlo" ra |ilr. I'lii lnnni 1 m ■ ii|ii( n .1 1 mui t u n III t li . 
'■.'iiid tin I, .(hr (lit mil Mild' I ol (In Imdlv 1 la ’.alin | 
j 'l.'ii 1 . .id<i(i1i d .1', I'l j)i 1 ' I'Hi . \ iilnim -> ! r ( hri* 1 , a 
liiiiit'd iniml'i I 'll nil'll^ di.diii'j \\i(li iiiiihm (.ui( 

a |ii'( (.1 (ill I w M ( I' 'll I wild) 11 !'\ Hill) III liiLdi 1 

I . 11 aim j .md an' la n it \ in (la 11 nl i|i > ( ^ Inti 1 .|i( 1 -1 d | 
l‘i(\'''n (III. I I .1 , Mil, lit III adin; ^ in .dpli.dn ( n .d 

'|iiM'i' I I I 111 t,i III 1 11" It h M ill I . t'l (III .iitn Im in i|m 1 
Him It I Mi.ii ui.d t lia I iii.in . lit till ,11 til 1 ( ^ 'diiHild ii<i\ I ' 

1 " I III iml t il HI li d I a I H I apt and In mu 1 nu mix i mi| 1 In j 
>l.ill III (III \,iliini.il l'li\'-iial L.iliiii.i(i»i\ , d'< ddiiip((»ii I 
WIhIIim 1iii\'.i\m i(\\,M\\i,i tn m.iki (111 |)ii»|)i>rtiun } 
Ml liiidi It I in till nil t dlni'Mi .d '.uti.Mi nt the j 
\ nliinu ni.i\ In I |l It -■ t U Hii d \ dulinn.liv nl llid , 
kind nluHild n'|)i( st nl ,i ^ wide ;i lanpc nl .nit lioiitat i\ ( 1 
"I'niiiin .1, i( h. |)n',nili|( (ii s( Mill, and \\i (Innk dial ' 
da I dilci uiHild li.n I I n cn ii\ i 11 ad\ d to di.iv\ . ni'Ti' | 
dll III III 1 1, IS di>nr. I HI dll' know K due ol iin t.illopr.iplii m j 
IK ( (i|)\ mp I lo' It lolls III tilt nil l.illin anal iiidnstiics ] 

I 111 Ml lion on .ii'niii.int 11 s opens widi a \,ilnahle ! 
.iitule on lull SI. lie .ieiod\ n.iniK leseah li In Mt I 
M'Kimion Wood 'klii' siiUjeit ol e\pi niiieiit.il tests j 
ol die stl(n^dl o( ,11 lopkini' stiiutnres is dudt with | 

lilt idl\ In Mi Willi.iiii I toiipl.is, w liile \ .11 mils as])! I ts ' 
ol the duoi\ ot iieiopl.ine -li 111 tiin-s aie loiiipie 1 
liinsi\(l\ tuatid In Mi (owlc' Two .iitulis In ! 
Ml tlii\ li.ni on .iero]ilane wines lollow. one (le.iliue, ^ 
with dojxn. die olliei w'ltli l.iliilis Mi Ikill .ilso j 
( iHitiilmti s a leii'jlln .iiid mti n -.tmL' .iitu le on dilliismii | 
tliii'U"li nil niliMiie, The .1 1 1 ii le on mstniiiu'iits nst d ! 
in .111 1 1. lit . In Ml I 'otisoii, dt .ils w nil iiiaiiN iiin eku s j 
I’l )l H.iiisiow lontnlmtts two .irlults. wiilliii with I 
eie.it aiithoiitN, on (In [ui Im ni.im e ol an 1 latl .iiid ' 
dll st.iliihtt o| .111 (i.ilt \ L'tiui.d oiiihiH ol du , 
the.Hs ol tin aii'sMtw Is m\en In' Mr Arthiii I'.iee, | 
wii'i .iho dial- ^\ldl till luli'optM Tills artiile iiud I 
I" 'tmhtil I'l I oninii' 1 ion with that tetenlK wiitteii I 
In I’lol Itaiistow m \\HKt ( Xiimist J.’s), uitilled | 
I’he III ill oph I 1-11 woith a pii/e ” The piohletii 
ol the hi hi opt 1 1 Is that ol ail aenal m.u hiiie " sii|)poi ted 
111 the .111 in tilt ihiiist ol one ot more air-sirews 
lot. lime .ihoiit the \Mtu.il ' As the author |)oitits 
out. m.tn\ ot thi'se ha\e keen t oiistrtu teil, hut only <l 

II. W lii\e sii|ipoiti.d dun weieht in tlie .lir. and none 
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has been suoLssfiil when judeed tiom the point of 
\iew of jiraitu.d utiht\ f'AjKniiunts on an-shi])s 
loristitnte the snbjei T matter ol an ini])orlant artu le 
b\ tIu lati Ml I K I’.nnu 11 .md Air K Joms 
Till " eiiLim ' sail ol ,i\i.ition is di.dt with In the 
late (1 II \onn.in Sijd Li.ido K A !• in an :ii tu le 
oilithd ‘ All-tooled I iiL'iiiM lor Air-nalt" 'I'his 
(ontams \.du.ibl< d.it.i on tin t oiiifi.ir.itn t poloini 
.mils ol .III t ooii d aiirl w.itti tooled tneiius At the 
pn si nt (kill till ma|oiit\ ol i n;.‘in( s .11 1 w.itii loolid. 
blit till .indioi ( \ lilt nd\ MHisuiM - th.it tluu i-hktly 
to be ,1 loiisideiabli niiri.ot m tin use ot .111 1 ooli d 
(ii'jnus in du tutine I’iu s.i'iii', in weiehl dui to 

.III toolme m.i\ imi In >. u\ ;u-i.ii. .md m.i\ m some 
' a St's lx I omit M b.d.im I il In im 1 1 a - 1 d In id n Ms!. mi i 
Its eh.it .i.b .int.iLi lu - 111 tin Iowm i.ipit.d .md 
.iltend.iiiii lost, .md tin siniph(it\ ol tin Mi"m( 
installation I’lo] ( ( Mi fa nn.m 1 ontniHiles .1 hint 
arliili on tiu j)iodii< t mn .md loi o| hi limn Ih 
islim.ites ih.il lioin Ijiipm smih m not iiioie ih.m 
about I e.000,000 I nbii leet pi 1 .miinm t .111 In ohi.miiih 
the esimi.iled i ost bon" "not eM(s-,i\i ITo. .0 
he points out would onl\ kee]i .1 \m\ It w ol 1 hi kir"e 
.111 -ship. Ill I onimi-sioii ( \ I n li dihiti d w It it 1 , pel 1 I nl 
ot h\dioein Tin best nutlmd ot i ' t i.u i e h' hithirto 
disiinend loiisisl-, m piodm Ui; tin letiiaiMlioii 
miissar\ to hi|iiii\ .ill tin 'i.e-is cm (pi hi limn. In' 
the (old obt.iiiud Irmn the n.ilnr.il e.is iisi li 

I’he siibjtit ol “ Mixh 1 I \pMinii nts m Aeion.mtii s. 
then 'j'luoi\ .111(1 Methods.' 1- d(,ilt widi imiipie 
hensi\el\ bv M( .sis !■' 1- Rtll.md II l! Ii\ine..md 
the s( I tion (lo.ses with .111 .iiliile on ‘ The IKdro- 
d\namii.d 'I'lieoiN of Wine MiiI.ik. In Mi IL 
(dauirt 

R.iil II ol the \oIume is eiitithd “ M(t.illniL'\ ' but 
.ihiiosi the w'hok ol the subji 1 1 ni.ilti r u i.iti , to w h.it 
IS iisLi.db I, died ‘‘ Met.dlo'ji.ipli\ ' i'l ll.mehton 
I out ributes i \t elleiil .ti t r les di .dine with t \ pu .il .dim 
s\ sterns, tiu 1 oust nu 1 1011 of t (|inhbimm di.ieiams, .md 
the rekitionship between sinulurt .md phv.u.il i ou- 
st. mts It is a j)it\ lh.it the I oust unliiHi.d di.ieiain 

ol du .dmniinuni /iiu .dims on p.me eet) h.i. be( n 
K piodm ed, siiu i it is m.niiii.Ue in (irtain its|!iits 
.md the loiieii di.irtr.ini w'.is piilihslud niou' th.m .t 
u'.ir a:.;o 'I’his nileht well h.i\( been used .md would 
h.ue leiideied unne((ssar\ the lootnote on p.iei 
1 h ll.niehton li.is drawn his di.mr.mis with tin hmi 
/ontal o^yiates imlu.itmu weieht pen t nl.iei s Jt p. 
not ( Il ar w h) he has pieh riud t his ananei nu nt 'I’iu 
svsteni ol plottuie, atoinii [len i nt.iLu's on tin hoii/ontal 
ordin.iles has maiiv arhant.iees The di.ier.mi ol tiu- 
iron mi'kil sNsteui ri'jHoiliued on p.iLu 2115 is miom- 
plete in the upper ranee ol tcrnperaMiie wluie the d 
to y iiuersion ol iron takes pkne. 'J'he onlv metal tlu' 
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rm-t.ilhiri^x ol which l^ (loscnlx'd m llii.s Nolunic is alu- 
miniiini, jjrcsiimahlv on .tt connl of its use iii .iir-( raft. 
Init It Is not the only met.il iiscfl, and it niav he 
(jueslioned wlatlKi' il w'a.s u'orth while inlnnliK irij; 
it The tn(talliiii;\ of aliiTnininm is a(le(|natelv 
(lest rihed in a nurnher ol text Intoks, SiniilaiK, it is 
not ('leai win the (‘let troK tn ufinin;- ol (opjHi has 
been snmlorl out lor tuatiiient .\ central .irtide on 
the ])nnti|)les ol (‘let trolvtK relinini; enine illustra 
litiiis Ironi \ allows metals, wauild ha\e heen nit>u‘ 
iiselul 

Mr h'rant is I'lt/tlerald has t onipiessed a lem.irkahh' 
amount ol miormation into his article on c lec irn 
lnrn.it IS It -.'ncs ex.itlK tlie kind ol tu.ilnieiit (*l 
the suh)(‘( l th.it Is i(‘(|nned m .1 \olume ol this kiml 
Ml ( o.id l‘r\or h.is w'litten twt» .iititle-,, both ol them 
\ti\ yood rh.it on “ Imtn.nes Itir L.ibor.itoiw I sc ' 
Is t)l mode Mte length, w lull tin one on ' Relr.ic toi ics ” 
IS ol I onsult'iablc dimensions 'J'he\ an pat kid lull 
ol mlorm.ition and tin lie.ilrnent is .idmirable ( >1 
\tr\ soliil mu it .list) an the two .irtu K s b\ hr llanson, 
out on iron t.irbon allo\s the olhei on tin dcliM ts ,ind 
kouiis ol met.iK rh(‘ Itnmu, how'ixci, is r.ithci 
pcrlnm tor\ m its n Iuuh e lo < .isi-non It dials w'ltli 
pure iron c.irbon .illos and h.is onl\ a \ er\ sheht 
telueme to ' omnit it lal last-iroiis t ontamim^ siliton, 
m.iii'janese phosphorn-- and sul])hui 'Flu aitnle on 
the (It l( ( ts and lailnres ol mel.ils is most \alu.ibli It 
lepiennts wh.it ma\ be (.died V.ition.il I’lnsual 
L.ibor.ilort ( \p(’l lelK e .It its best The ,1 iitlior . how - 
(\er, IS inioriett in .ill i ibiitiny the 'growth ol last-iron 
on itpeatu) heatmps to the pressuri (au.sid b\ the 
loim.ition ol oxides til non 'Fhe mam i.uise, at any 
t.ile. Is th( \t)luine im lease i aused b\ the separation 
ol siht .1 The st.itemuit tin payt ,^72 that “ a ‘ 1 r\ sl.il- 
Ime ’ fr.it ture (out t ont.iimn” briyht f.n ( ts alon;; w hn h 
1 ’ptiire ol till' uwst.ds has ottimed not an intei- 
ir\st.ilhne Ir.nture) induatcs b\ tin si/i of the lauts. 
the general si/e ol thi < i\ st.d stim tiiie of the mateli.d ” 
is St .little ( orret 1 m this imi|ii.ihlied lonn, s( eme how 
are.ith the Irat tuie nia\ be madt to \ar\ aei oidine; to 
till method ol jiiodut insj; it 

hi Kosenhain t ontributes st sen aitnles, and these 
lonslitutt betWK'u one-third and one-tju.irter ol the 
entile met.dloar.pihit .d station Ih' de.ils w'lth (1) 
some special .illo\s. .dummium .illcns, ft) tin 
nut rost opu Lxamin.ition ol metals. (4) the relations 
ol sttain and strut tuii in met iK f:^) thi theiinal and 
met h.inii .il ticatmcnt ol mct.ds, (0) tin therm.d studv 
ol met.ds. .ind (7) the mii loslim ture ol metals .iiid 
.illoNs. The most tonsiderable of these is the article 
on the relations of strain and structure and the ton- 
tepfion ol arnorjihoiis metal. 'Fhe siihjei t i.s li.inclled 
wuth the author's vvell-know'n ability. It is well lo 
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reiiieniher, however, that the conuption ol .iinorphous 
metal is not h\ .mv means eenei.dU acu'pted to-day 
amonu metalloiiraphers. and it may be doubted whether 
ainthiiii^ IS learned i)v srii h a sentenee as appiairs on 
paye 3117 " .’^the jireseni moment indeed, e\en those 

w'ho, on I'eil.im urounds, xelumentlv oppose this 
theor\ h.iM no alteinatixe to olhr w'lm h (.111 allord 
am satishutoiN expl. Illation ol the yre.it t)ioup ol 
lads which this thi-orN so re.idiK c o-ordm.itis " In 
the section hi‘.ul» d “ rempeime .nid ()ui m liiiiL', ’ 
(p.irc .til), hi kosenhain .ittnbuiis thi h.iidenme ol 
a caibon steel b\ (jucnthiiu' to "the dc'M’lopment of 
.1 \ei\ l.iiue luimbu ol minute ii\4.dhlis ol both u 
non .ind 1 1 meiitite.” .ind the existent e ol an ' en\ c lojie 
ol .111101 pi lolls 11 on W lilt h Is so hie III \ \ is* oils .is in be'. 
Ill eihe t. .Ill intenseK hard solid " \s to the., the le is 
no I \ idem c ol the I oim.it ion ol t emi nt ite in .1 jiropc 1 h 
cjuenc hed sti el Molt c .tiises opei.iie m the h.irdenme 
ol steel b\ t|ucii(hme m w.itei than .uc mditated m 
this .irtiek . 

Sii lieoiee lleilb\ s st rikiiiL: w'oik on me l.d .u.’!p’eaatc‘.s 
rec ei\es .itteiition iii two.irtitles written b\ Mr W h 
H.ii^h on the .u^Lueyation <»f solids and the How ol 
solids Then is .1 lonu and \ er\ uselul artic li b\ 
hr \\ 11 llatlield on ".Spici.d .Steels, wlinli. with 

till \ .du.lble .iitic le b\ Sii Robert ll.uirield on " M.iii- 
l^.inese Stc'cls,” does soimthiiie, to buna the ‘ works " 
atmospheie ol .ipplied sc ic ni e into this m i lion ol the 
di(tionai\ The \oliinu closes with a det.iilccl index 
of tin siihjc t ts dc alt w it h in aeron.mt ic s .md rnet.dlnr^N , 
and tinalK w ith .i auimral iiuhx ot the ]nmc i|i.d .irtn les 
111 the li\ e volumes H ( I|. ( VKl'hNTI'.K 

Tubicolous 'Worms. 

(i) I M(Hioi'taf)Ji oj llif Ifnlis/i ,Mtn/>u Amn’lnh \'ol. 
4. Tart 1' RoKch.d.i- Ilermcihd.e to S.ibclhd.i-, 
I*p. vii ! 250 I pi. lies I 12-127 .‘>0'' mt (2) \ ol. 

4, P.irt 2 . Tohcli.il.i .S.ibelhd.f loScrpulida : with 
.Xdditions to tin I’liitish Marine I'oKth.il.i during 
the l‘ubh(.ition ol the Monoyta])h I'j) xii ! 2^1- 
:;3(H pl.iles 11;; 117.111(1 i2.S--i^,S (I’liblished lor 

the K.n Sex u I \ ) ll\ I'ml \V ( Milntosh 
(London hul.ui .ind ( o , Ltd i()22 23 i net 

'"T^lfL volumes limit 1 not i< t 'onsiiinle the kut two 
J. |t.iils of " \ Moiioni.iph ol the lirilish M.iinie 
\nmhds‘’ '!'hi < taim il ol the R.iv So(ie1\ m the 
pKl.ne to the fm.d volume, issmd with the last ji.nl, 
"believe ill. It thev .tic mte tpic‘1 me the hclmesol the 
niLniber.s ol the .Sock tv m offering to then I’lcsideiit 
t onur.itul.it ions on the c omplet ion ol thi' monor'ia])h, 
ol w'lnc h the hist part was pubhshc'd no U s tli.m h.dl 
a ceriturv aiio ” 'I’his is an (.xpic xsioii m wlmh all 
/oolu;;ists wmuld wish to join, and rejoa c that I’lol. 
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McIntosh sees in his eighty-fifth year the completion 
of liis magnificent work. Through the years he has 
pursued with such admirable singleness of mind, amid 
many other occupations, the .study of this neglected 
group of marine animals. When he so modestly 
'Miopes that they arc left in a better .state than he 
found tliem, thanks to the greater attention zoologists 
in every clime have bestowed on the Marine Polychaets,” 
we (.an only rejdy tliat his name stands foremost among 
investigators of the Polycliaeta during a period of great 
and unexampled progress, in wliich his l)road com- 
[irehensive studies have been sup|demenled, and are 
now necessarily succeeded, by the work of specialists in 
the different families. 

The Ray Society i.s .scarcely less to be ci^ngratulated 
on the way in which it has perse\’ered with the pro- 
liK'tion of the final j)arts of the monograph during 
ihe lean years after the War. So much stands to the 
redit of the Ray Soc'ietv in the past for its wonder- 
fully illustrated volumes h) Allrnaiy Alder and Hancock, 
find many others, which have done so much to create 
the reputation of IJritish marine zoology, that we I'annot 
^uflicienlly praise the vigour and enterprise, with un- 
impaired cxcelleiKe of (wei'ution, which the Society 
Uill displays. It is carneslly to he hojicd that it may 
receive the increased support from zoologi.sts which it 
low so greatly needs. 

(1) “Such synonymes as would signify mason or 
fuf//rf , might he aptly apfilied in explaining the character 
ind habits of the Terehella. Nothing could be more 
ippropriate, for this animal is alike di.stinguished by 
uidress and perseverance in produting works of art,” 
This tribute to one of the despised tribe of worms is 
laid by Sir John Dalyell in “ The Powers of the Creator 
leclared in the Creation,” a book whh’h embodies his 
xitient and extended observations on the habits of 
marine animals. In the first part of the last volume of 
hrof, McIntosh’s great monograph five families of tube- 
liuilding polychajls arc described, the Hermellidje, 
\mphictenidic, Terebellidte, Ampharetidae and Saliel- 
'dic, and the first three exhibit in the highest degree 
hat craftsmanship which always awakens a sympathetic 
:hord m the human observer. 

The Terehellidac, of which twenty-four species are 
lere described, is the best known of these families. 
The basis of the tube which they inhabit is a secretion 
if the skin glands which often hardens to the consistency 
)f parchment. In thi*^ while it is still soft the animal 
'mbeds, on the outer surface, the foreign bodies which 
t so assiduously collects. It is a common but always 
ascinating sight to see the countless tentacles of a 
erebellid spreading in all directions from the opening 
if its tube. With a lens, a multitude of particles can 
le detected moving along the ciliated groove on the 
NO. 28 1 3, VOL. 1 1 2] 


surface of each tentacle, toward the mouth. Prof. 
McIntosh quotes the following passage from Dalyell 
describing this never-ceasing activity: “Nothing is 
more surprising than the attention of so humble an 
artist being directed towards such a variety of opera- 
tions at the .same time. Many tentacula are searching 
after the materials — many in collection — many bearing 
them to the edifice — some quitting their hold — others 
recovering the load— while the architect itself seems 
occupied in kneading masses in its mouth, disgorging 
them successively, or in polishing the rude workman- 
ship resulting from its labours,” The worm thus 
described, the “ Potter ” of Dalyell, Amphitrilejigulus, 
build.s lubes of mud, hut others like Lamce conchJega 
use grams of sand or even carefully select fragments of 
shell. There are still more fa.stidmus forms like those 
Japanese examples mentioned by Prof. Meinto.sh as 
collected by the ('hallenger, whii'h gather pine needles 
and stick them lengthwise on the tube, and in the 
( retaceous there occur tubular structures composed of 
bones and .scales of fishes which Rather assigns to the 
activities of Terebellids. 

The Araphictenidre include such well-known forms 
as Peclinaria helgica, a very abundant wonn. The re- 
viewer remembers seeing the Relgian coast in igiy 
strewn with millions of this form washed out of the 
sand after heavy weather. Their slightly curved tubes 
arc miracles of workmanship. Prol. McIntosh in his 
description of this and other forms has (gioted largely 
from the work and reproduced some of the drawings of 
Mr. A.T. Watson, to whom we ow'c so many fascinating 
accounts of the methods ol annelid artificers. 

If the tubes of the Terebellids and Peclinaria are 
usually hidden from view, Sabellaria among the Her- 
mcllida* often forms conspicuous masses of firmly 
cemented tubes between tidemarks covering large 
surfaces of rock. Unlike other “ social ” polychaets 
(e.g. Filograna, Phyllochatopterus and Potamilla 
torelli, all described in this work) they do not re- 
produce asexually, and some other explanation must 
be sought for their gregarious nature. 

The Sabellidae again are among the most interesting 
of tube builders. The crown of finely divided processes 
around the head, so beautifully portrayed in Prof, 
McIntosh’s plates, are referred to here (as is usual else- 
where) as branchial, but we venture to think that 
Bounhiol’s experiments, made in 1890, show that they 
have no special respiratory vahie. But, indeed, the 
comparative study of the respir^ion of the tubicolous 
worms offers a very profitable investment for the time 
of a biologist. 

(2) In the second part of Vol, 4 the description of 
the Sabellidae is continued, and the last family, the 
Serpulidae, is treated. Here the tubes are always 
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calcareous, and one of the cephalic filaments is usually 
modified to form an operculum. One of the most 
interesting features of the family is the remarkable 
pigmentation of the cephalic filaments, often very 
variable in the same species, giving the animal a charm- 
ing flower-like appearance, a phenomenon which has 
still to be investigated thoroughly. Among British 
species the condition is best developed in Pomatocerus 
triqueler, which, nearly ever\'where, whitens the stones 
and rocks between tidemarks. Other characteristic 
British forms, amply treated here, are Serpida 
vermicidaris, so often attached to the shells of Pecten 
in the coralline zone, and Filograna, the coral-like 
masses of which are frequently taken in the dredge. 

Lastly there is an addendum of no less than seventy- 
eight species which ha\'e been discox ered or described 
as British, too late to appear in their proper places. 
01 the many co-workers whom the author cites as 
responsible for these additions to the British f.auna, 
there must be specially mentioned Mr. Southern, of the 
Irish Fisheries Department, who, working in the years 
just before the War, at Clare Island and elsewhere, 
obtained a plentiful harvest of unsuspected forms, 
including eighteen entirely new species, “ Truly the 
riches of the marine fauna of the west coast of Ireland 
are by no means exhausted,’’ Prof. McIntosh is con- 
strained to exclaim, and we must hoi)e that Mr. Southern 
may lie able to complete his faunistic work. 

Tlu wonderlul cluirm of the drawings by the late 
Mrs. (hintlier and Miss AValker, and the success of their 
leproduction, have so often been commented upon by 
revieners ol earlier parts that we can do no more than 
re-c('ho iheir praise. One leatiire of the \olumc is, 
however, almost unique : that is the bibliographical 
( ollatio i ol the parts as issued, compiled with the index 
by Mr. (1. A. Smith. 


Universities and National Life. 

The Older lhiiversitie<i of England : Oxford and Cam- 
bridge. By Albert Mansbridge. Pp. xxiv + zt/i't 8 
plates, (London : Longmans, Green and Co., 1923.) 
"js. (id. net. 

M r. MANSBRIDGE scores with both barrels. He 
appeals to both of the classes into which (rela- 
tive to his book) the world is divided — those who have 
been at a university and those who have not. In any 
case, althougli he has the detachment which comes from 
never liaving been through the university mill himself, 
he not only loves and appreciates the university and 
what it stands for, but also has actually added some- 
tliing to its nature and functions. By his initiation 
of the Workers’ Educational Association, he gave a new 
and fuller content to the whole extra-mural side of 
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university activity, and helped to spread the uni- 
versities’ influence more rapidly and more extensively 
than could have been done in any other way. Add to 
all this that he was a member of the recent Royal Com- 
mission on Oxford and Cambridge, and it will be seen 
that he has advantages that the most learned historian 
cannot despise. 

For it is as a hi.storian that Mr. Mansbridge, wisely 
enough, choose.s to treat his subject. In his pages we 
see the gcnesi.s of English universities in the ferment 
of the twelfth century, the beginnings of the college 
system, its expansion by such men as William of Wyke- 
ham, Henr}’' VI., and Wolsey, the involvement of the 
universities in politics, the submergence of their 
original purpose beneath the flood of wealth and birtli 
in the eighteenth century, the gradual reappearance 
of that purpose from the middle of the nineteenth 
century onwards, the adjustment of the curriculum to 
modem needs, the growth of a new university organ in 
extra-mural education. . . . 

W’e are not allowed to forget the continuity and 
vitality of the current of scholarshij) and learning, nor 
to lose sight, under a mass of academic detail, of the 
university’s position in the body politic. Nor is that 
all ; Mr. Mansbridge, for all his idealism (which may 
prove almost embarrassing to a certain type- of over- 
worked and matter-of-fact “ don ”), can appreciate and 
even be affectionate to the failings of Oxford and 
Cambridge. The noblemen and gentlemen-conimoners, 
even at their most foppish, amuse him ; he sees through 
to the human heart below donnishness, and smiles 
indulgently on port. 

For this alone the book is worth reading— because 
it is a .short and wx*ll-written and aiipreciative history 
of our two oldest and greatest seats of learning. But 
it is worth reading for more important reasons. It is 
worth reading by the university-trained man, partly 
because Mr. Mansbridge’s wistful regret at his own lai'k 
of that training helps to fuller realisation of its meaning 
and values, and partly because his concern for the 
extension system and the W.E.A.’.s fine work puts the 
university in a new setting for him, relates it to new 
a.spects of national life. It is worth reading also by 
all those who have not received a university edut'ation 
and yet arc concerned in any way with domestic 
politics, because it will help reveal to them what a 
university can and should be — what an ideal to the 
individual, what a force in the community. 

Mr. Mansbridge is a rebuke to the diehard (generally 
Tory, practical, and well-to-do), who exclaims that 
education is a curse and a burden and higher education 
in particular an unpractical folly ; and a rebuke no less 
to those violent spirits of the Left who see in all uni- 
versities, and especially in Oxford and Cambridge, some 
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(lo(lp( of < apital, and liate the arj.stu( racy even of I own account of hii) method and of the part which his 


learnm^^ To him the uni\'ersity is simply the corporate 
and s()( lal expression of civilisation's mind ; and, as 
uith the mind of an individual, although its fullest 
ciillivatioii IS in one sense a luxury, yet in another and 
l)roa(ier view, it is the highest necessit) , 

Avian Minstrelsy. 

Son^s of the Birds. By J*rof. Walter Garstang. Second 
editU)n. P[). 115. (London : John T.ane, The Ifodley 
Head, Ltd., 1023) h.s. net. 

W K have before us the .second edition of thisagrce- 
ahle and very sugge.stive little book, the original 
issue o| whuh was noticed m N’ATORh of /Xugiist 12, 
1022, A new song has been added and tw'o passages 
have been revised, but otherwise the alterations arc 
merely verlial, Mr. Shepherd's quaint little sketches 
i)f the songsters again add to the jjleasure ot the reader. 

The book, we may recall, begins with an important 
e.ssav m which Prof. Garstang discu.sses the nature of 
Ltv'ian song, the rule it plays in the life of the birds, and 
the very interesting evolutionary asjiects of the subject. 
From that he proceeds to the vcixed question of the 
symbolic representation of song, and after having pro- 
pounded* his thesis on this point he begins his .series of 
representations of the music of the different species. 
The reasons which he gives for the adoption of his 
larticular form of representation cannot fail to carrv' 
.ome measure of theoretical conviction to the reader, 
lased as they obviously are on a thorough appreciation 
)f bird song aided by a knowledge of mu.sic and a sense 
jf poetry. Jt is harder to apply the practical lest as 
:o w'hethcr the representations do indeed convey more 
idecpiately than former attempts an idea of the various 
>ongs, for one has to bear in mind the existence of 
ndividual differences both in the hearing of the songs 
ind in the interpreting of the written .symbol; one 
lesitates, indeed, to exjiress a definite opinion until 
students of the subject have had further experience 
n using the new' method. If, however, either the.se 
‘first fniits ” of Prof. Garstang'.s .studies or .some 
future elaboration of them can in time be regarded as 
making possible the ade(juate representation of different 
>oiigs on paper, he will have succeeded in making good 
i deficiency of w'hii'h the present existence is evident 
in every text-book ol ornithology. 

In the preface to the new edition the author replies 
vigorou.sly to .sui'h ol the reviewers of his first edition 
as were hostile in their criticisms, and in so doing he 
also takes to task our owm In- no means unappreciative 
lotice for not having discussed his auxiliary verses 
Iroin a .scientific point of v iew. Lest w'e may seem 
.injiist m this respect we may here(iuote Prof.Garstang's 
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verses play therein : “ The peculiar quality or iimhre 
of each bird’s voice and the resonance of each sound 
have fieen imitated as closely as possible by a selection 
of human consonants : the composition of the song 
has Ijeen represented bv the appropriate repetition, 
modification, or contrast of selected syllables ; the 
syllabic rendering has been cast in a corresponding 
rlnthm;* and round this cho.sen sequence of syllables 
a song has been vvovtu to capture something, if po.ssiblc, 
of the joy or ol the attendant ciri'umstanccs which 
form the natural setting of his song.” We have 
certainly no wish to (juarrel too seriously with our 
author as to where .scientific method properly ends 
i and where more emotional vehicles of thought ])ropcrly 
I begin. In liis new' preface he quite truly says tliut 
“ The exploration and illustration of the borderlands 
of Science and Art will not end w'ith mv adventure ” • 
we may add the hope that even his owm adv'cnture 
into these fields is by no means concluded. 

Prevention of Vibration and Noise. 

The Pre 7 >ention oj Vibration and Noi.sc. By A, B. 
Eason. (Oxford Technical Puldications.) Pp. xii-f- 
163. (London : 1 1 . Frowcle and Hodder and 

Stoughton, 1923.) 15.V. net. 

T ins volume, as the author states in his preface, 
does not profess to contain anything not 
already known, but is a more or less classified account 
of the work of various experimenters on the subject of 
W'luch it treats. Beginning with a useful but not 
complete bibliography, and a note on the problems to 
be investigated, later chapters treat of “ annoying ” 
vibrations and their amplitude ; the means and 
apparatus which have been used to measure them, the 
vibrations of buildings, bridges, and other structures ; 
means of damping vibration, the transmission and 
isolation of noise; and ending with an account of 
balancing machines, i.e. machines for determining 
whether, and how much, an)' revolving part is out of 
statical or dynamical balance. 

As showing what has been done in these matters, 
the book is useful for reference, but its value would 
hav'e been much increased by a more critical examina- 
tion of the elements of the whole subject. It is difficult 
in many places to know' whether the author is giving 
his own views or restating those of the experimenters 
whose results he summarises. 

In defining “ annoying ” vibration, scarcely sufficient 
attention is given to the differences in surrounding 
conditions. What would be “ annoying ” in Mayfair 
might be unobjectionable in Poplar. Where wood or 
asphalt pav'ement prevailed, the introduction of granite 
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sets would certainly cause complaint. In describing 
the different forms of apparatus which have been used 
for measuring vibrations, no hint is given as to the 
trustworthiness of the results. This is an important 
omission, for in the greater number of those instruments 
the records are an imperfect catalogue of peculiarities 
of the instrument rather than of the magnitude of the 
external vibrations wliich they were designed to 
measure. All such instruments have natural periods of 
their own, and one of the most important points in 
their design .should be lo arrange that neither the 
.slo\\ est nor any of the more rapid natural periods shall 
approacli those of the imposed vibrations, and .since in 
most cases the imposed vibration.s are (like w'hile light) 
made up of a great many arbitrary disturbances, this 
is not a condition which it is easy to fulfil. Many 
mistaken diagnoses have been made from neglecting 
the effects of resonance on the recording apparatus, 
and from supposing that a large recorded amplitude 
neces.sarily indicates a large external vibration. 

Perhaps the most interesting chapter is that on 
the isolation and damping of .sound, in which many 
examples are given of successes and failures in practical 
attempts in this direction. In most of tliese the actual 
re.sults might have been anticipated. In speaking of 
the minimum audible sound (as in reference to the least 
sensible vibration) insufficient prominence is given to 
the effect of the surrounding conditions. In an 
absolute silence many e.xperiments have shown that a 
sound, the wave amplitude of which is a twenty-five 
millionth of an inch, can be heard, but in the midst 
of other noises, if the amplitude of the loudest of these 
is taken as unity, another sound with an amplitude of 
1/15 i.s only just audible, so that the greatest and least 
intensities which can be appreciated simultaneously 
are something like two hundred to one. 

With regard to the isolation of sound, an absolute 
barrier to the propagation of vibrations may be set up 
either by complete reflection or complete absorption, 
but when the amplitude is large and the absorption 
rapid, a gradual change may probably occur in the 
absorbent. The secular ('hangc in the efficiency of 
.sound-absorbing materials is not mentioned. 

In reference to the acoustic ciualities of halls and 
rooms, most of the experimenters whose work is quoted 
seem to consider that “ good ” and “ bad ” depend 
on the rate at which vowel sounds and musical notes 
are damped, but it is not uncommon to find rooms 
which are good for music but bad for speech, and it is 
the effect of the resonance of the room on the con- 
sonants rather than on the vowels which determines 
whether spoken words are clearly heard. 

Though there are many published papers on the sub- 
jects which come under the head of “ vibration/' Mr. 
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Eason’s is the only book in w'hich any collection of their 
results has been attempted, and notwithstanding some 
defects (chiefly of omission), it should form a very use- 
ful addition to the literature of the subject. A. M. 


Our Bookshelf. 

Advanced Practical Physics for Students. By B, L. 
Worsnop and Dr. II. t. Flint. Pp. Aii + ffqo. 
(London : Methuen and Co., Ltd., 1923.) 215'. net. 

Teachers o[ experimental, physuvs will fmd/nnch that 
is useful and suggestive in this volume. Though some 
experiments of an elementary (diaracter dmve l^een 
included, the w'ork is intended lor advauced students 
who are working for a pas.s or honours degree. The 
bulk and the price of the book might have been reduced 
materially by the omis.sion of much that is common lo 
many elementary text-books. In .some cases full exjieri- 
mental details are given, while in others tlic descrijUion 
is insufficient to enable an ordinary student to carry out 
the necessary manipulations. Little attention is gi\en 
to the degree of accuracy to be expected. 

Many recent experiments and modern forms ol 
apparatus have been descTibed. We may mention in 
particular the determination of the ratio of the charge 
to the mass for an electron by means of the Zeeman 
effect using a Lummer-Cichrckc plate, and also b)' Sir 
J. J. Thomson's method. From the account given in 
the book the student might infer that the latter method 
is due to Braun. There is a useful chapter *on the 
quadrant electrometer (in w'hich Wheatham .should he 
Whetham), and a section on the three-electrode valve. 

The most striking feature of the work is the strc.s.s 
laid on the theoretical side of the subject, the aim being 
to make the course practically indejiendent of other 
treatises, at least as regards immediate reference. To 
aid this scheme an introductory chapter on the calculus 
has been included. 

It is to be regretted that the proof-sheets were not 
submitted lo a literary critic, as there are too many 
examples of careless or ungrammatical construction, 
and the punctuation needs amendment in many places. 
The wholly inadequate table headed “ Units ” needs 
revision : the value for the electrochemical equivalent 
of hydrogen has long been superseded, and to give the 
clrnrgc on an electron as 4*71x10 2® E.S.U. is un- 
pardonable. 

Mechanical Testing: a Treatise in Two Volumes. By 
R. G. Batson and J. IT. Hyde. Vol. 2 ; Testing of 
Prime Movers, Machines, .Structures and Engineering 
Apparatus. (The Directly-Useful Technical Series.) 
Pp. xi-f-446. (London: (diapman and Hall, Ltd., 
1922.) 255. net. 

The first volume of this work dealt with the testing of 
materials of construction ,• the present volume conclude.s 
the treatise and contains a great deal of matter which 
will be of service to all who are interested in the testing 
of machines and structures. The selection of a suitable 
dynamometer is of vital importance in the tc.sting of 
an engine or machine, and, roughly, one-quarter of tlie 
volume is devoted to different types of this instrument. 
This section includes traction dynamometers such as 
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tin* u.s<(i jn railway work, and the Lanchchter machines 
for the lestinji of w'orm t^ears. Other sections deal with 
Juhruants, friction tests on bearings, vibration tests, 
and static and dynamic balance. 

'flic part of the volume devoted to tests on structural 
elements contains methods of testing concrete slabs 
and beams, plain and reinforced, and also columns of 
various types. Much of the work which has been 
done on this subject ha.s been carried out in America, 
and we note that the authors have dealt justly with it 
in the .space at their disposal. Tests on cutting tools, 
aircraft models, and other miscellaneous tests conclude 
the volume. As was the case in the first volume, a 
good deal of the apparatus described is installed at 
the National Physical I.ahoratory, but the authors 
have not forgotten that research cannot be confined to 
one place, nor to one investigator or group of investiga- 
tors. The complete treatise will be welcomed by all 
wlio are engaged in the testing of engineering materials 
and appliances. 

(1) Otl Pmoer. Py S. H. North. (Pitman’s Common 
Commodities and industries.) Pp. ix I- 122. 3s. 
net. 

(2) Internal-Combustion Engines. Py J. Okill. (Pit- 
man’s Common ('ommodities and Industries.) Pp. 
xi ^i26. 3.?. net. 

(3) The Diesel Engine. Py A. Orton. (Pitman’s 
'rechnical Primers.) Pp x 4 iJi. 2.v. 6</. net. 

(London : Sir Isaac Pitman and Sons, Ltd., 1923.) 
Thk general reader wlio desires information regarding 
oil luel and the prai'tiud methods of using it will find 
much of interest in these three little books. The 
greater part ol (i) is occupied with descriptions of oil 
burners us used in iiirnaces. This system is employed 
to a large extent in marine and locomotive boilers. 
The (|uestion of oil storage at various ports is of vital 
importance lor the supply ol oil-fired vessels, and is 
di'alt with towards the end of the volume. The first 
lhirt>-tWo |)uges in (2) are dev’oti-d to'the gas engine, 
and the greater part ol the remainder deals witli oil 
engines of diffenait tvpes. 'I'he book is up-to-date in 
tlu' matter of the engines seleited for description, and 
there are sections on aero engines, tractor engines and 
turbines. The Diesel engine is ol sullicient (ommercial 
importance now to vv'arrant a separate vmlume, and this 
IS provided in (3). Here we find descriptions of the 
arrangements and methods of working of both four- 
stroke and tv\o-stroke Diesel engines, and a short 
(lis( ussion of the powt'r developed and the eniciency. 
The student ol heat engines will of course require a 
great deal more than is contained in the.se books. They 
are, howTV'er, verv' suitable tor those readers who wi.sh 
to he informed as to what has been accomplrshed in 
this important branch ol engineering. 

British Museum {Natural History). British Antarctic 
{Terra Nova) Expedition, iqio. Natural History 
Report. Botany, Part 3 • Lichens. By O. VL Darhi- 
slurc. Pp. 29 - 76 2 plates. (London • British 

Museum (Natural History), 1923)^ "js. 

Dr. Darbisuire's account of the lichens is the third 
of the reports to be issued on the botany of Captain 
Scott’s Antarctic expedition of 1910. Reports on the 
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seaw'eeds (by Mr. and Mrs. Gepp and Mme. Lemoine) 
and on the freshwater Algae (by Dr. Fritch) were 
published in 191 7. 

Seventeen species w'ere collected, eight of whic'h 
proved to be new, and are described and figured in the 
pre.scnt publication. With the exception of one 
Lecidea, the new species belong to the genus Buellia. 
The lichens were all found on rocks, mainly granite and 
gnei.ss, at Cape Adare and Evans Cove in South Victoria 
Land. When desr ribing the lichens brought back by 
the Swedish Antarctic Expedition (1901-3) m 1912, Dr. 
Darbishire gave a summary of the species knowm at 
that time from the Antarctic area ; their number was 
107 ; this has now been increased to 208, mainly by 
the material brought back by the second French 
Antarctic Expedition of 1908-10, which was reported 
on by the late Abbe Hue. The value of the present 
brochure is enhanc ed by the inclusion of a complete 
li.st of the species recorded from the Antarctic area, that 
is, from localities to the south of the 60“ S. parallel, to 
which are added keys to the genera and species. 
Twenty-three jjer cent, of the species are also found in 
the Arctic regions, and the author notes a striking 
similarity of the Arctic and Antarctic lichen flora in 
regard to the proportion among the known species of 
the chief lichen fonns. 

The Preparation of Plantation Ruhhei. By S. Morgan. 
With a Preface and a Chapter on Vulcanisation 
by Dr. II. P. Stevens. Pp. xvi-f33J (London, 
Bombay and Sydney • (’unstable and Co., Ltd., 
1922.) 21?. net. 

Both editions of Mr. Morgan's useful l.iook on planta- 
tion rubber are now’ out of print, and in ])rt])aruig a 
third edition the op]jortunitN has been taken to rc'visc- 
completely the original w'ork, and to incor|)orate in the 
new volume the results of the experimental resc’an h in 
pmcticallv all branches of the business of prejiaring 
rubber for the market which has been carried out by 
Mr. Morgan in the course of his w'ork as Scientific 
Ofiicer to the Rubber Growers' Association m Malaya. 
In doing so, the book has been virtually re-wntten, 
and it now forms a ('omplete and authoritative guide to 
the modern practice of a rubber jvlaiitation, from the 
planting of the tree to the pat king of the rubber for 
export. The subject has been usefully rounded off by 
the addition of a senes of three chapters on the vulcani- 
sation of rubber, including an at count of the methods 
ol testing the material for industrial use. This section 
of the book has been .specially written by Dr. Stevens, 
consulting chemist to the Rubber (jrowers’vXssociation 
in London, and is based on the researches on vulcanisa- 
tion carried out by him for the As.sociation over a 
period of about ten years. Altogether the volume is 
an admirable handbook, and with periodical revision 
should remain the standard work on the subject. 

Die Stereoskopie tni Diensle der Photometrie und Pyro- 
metric. Von Carl Pulfrich. P|). iv + 94. (Berlin : 
Julius Springer, 1923.) 35. 

The physiological optical effect on which the photo- 
mclrical method made use of in the instruments 
described in Prof. Pulfrich’s book is based was 
described in Nature of May 12, p. 648, and May 19, 
p. 691. In one of Prof. Pulfrich’s instruments a pair 
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sets would certainly cause complaint. In describing 
the different forms of apparatus which have been used 
for measuring vibrations, no hint is given as to the 
trustworthiness of the results. This is an important 
omission, for in the greater number of those instruments 
the records are an imperfect catalogue of peculiarities 
of the instrument rather than of the magnitude of the 
external vibrations wliich they were designed to 
measure. All such instruments have natural periods of 
their own, and one of the most important points in 
their design .should be lo arrange that neither the 
.slo\\ est nor any of the more rapid natural periods shall 
approacli those of the imposed vibrations, and .since in 
most cases the imposed vibration.s are (like w'hile light) 
made up of a great many arbitrary disturbances, this 
is not a condition which it is easy to fulfil. Many 
mistaken diagnoses have been made from neglecting 
the effects of resonance on the recording apparatus, 
and from supposing that a large recorded amplitude 
neces.sarily indicates a large external vibration. 

Perhaps the most interesting chapter is that on 
the isolation and damping of .sound, in which many 
examples are given of successes and failures in practical 
attempts in this direction. In most of tliese the actual 
re.sults might have been anticipated. In speaking of 
the minimum audible sound (as in reference to the least 
sensible vibration) insufficient prominence is given to 
the effect of the surrounding conditions. In an 
absolute silence many e.xperiments have shown that a 
sound, the wave amplitude of which is a twenty-five 
millionth of an inch, can be heard, but in the midst 
of other noises, if the amplitude of the loudest of these 
is taken as unity, another sound with an amplitude of 
1/15 i.s only just audible, so that the greatest and least 
intensities which can be appreciated simultaneously 
are something like two hundred to one. 

With regard to the isolation of sound, an absolute 
barrier to the propagation of vibrations may be set up 
either by complete reflection or complete absorption, 
but when the amplitude is large and the absorption 
rapid, a gradual change may probably occur in the 
absorbent. The secular ('hangc in the efficiency of 
.sound-absorbing materials is not mentioned. 

In reference to the acoustic ciualities of halls and 
rooms, most of the experimenters whose work is quoted 
seem to consider that “ good ” and “ bad ” depend 
on the rate at which vowel sounds and musical notes 
are damped, but it is not uncommon to find rooms 
which are good for music but bad for speech, and it is 
the effect of the resonance of the room on the con- 
sonants rather than on the vowels which determines 
whether spoken words are clearly heard. 

Though there are many published papers on the sub- 
jects which come under the head of “ vibration/' Mr. 
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Eason’s is the only book in w'hich any collection of their 
results has been attempted, and notwithstanding some 
defects (chiefly of omission), it should form a very use- 
ful addition to the literature of the subject. A. M. 


Our Bookshelf. 

Advanced Practical Physics for Students. By B, L. 
Worsnop and Dr. II. t. Flint. Pp. Aii + ffqo. 
(London : Methuen and Co., Ltd., 1923.) 215'. net. 

Teachers o[ experimental, physuvs will fmd/nnch that 
is useful and suggestive in this volume. Though some 
experiments of an elementary (diaracter dmve l^een 
included, the w'ork is intended lor advauced students 
who are working for a pas.s or honours degree. The 
bulk and the price of the book might have been reduced 
materially by the omis.sion of much that is common lo 
many elementary text-books. In .some cases full exjieri- 
mental details are given, while in others tlic descrijUion 
is insufficient to enable an ordinary student to carry out 
the necessary manipulations. Little attention is gi\en 
to the degree of accuracy to be expected. 

Many recent experiments and modern forms ol 
apparatus have been descTibed. We may mention in 
particular the determination of the ratio of the charge 
to the mass for an electron by means of the Zeeman 
effect using a Lummer-Cichrckc plate, and also b)' Sir 
J. J. Thomson's method. From the account given in 
the book the student might infer that the latter method 
is due to Braun. There is a useful chapter *on the 
quadrant electrometer (in w'hich Wheatham .should he 
Whetham), and a section on the three-electrode valve. 

The most striking feature of the work is the strc.s.s 
laid on the theoretical side of the subject, the aim being 
to make the course practically indejiendent of other 
treatises, at least as regards immediate reference. To 
aid this scheme an introductory chapter on the calculus 
has been included. 

It is to be regretted that the proof-sheets were not 
submitted lo a literary critic, as there are too many 
examples of careless or ungrammatical construction, 
and the punctuation needs amendment in many places. 
The wholly inadequate table headed “ Units ” needs 
revision : the value for the electrochemical equivalent 
of hydrogen has long been superseded, and to give the 
clrnrgc on an electron as 4*71x10 2® E.S.U. is un- 
pardonable. 

Mechanical Testing: a Treatise in Two Volumes. By 
R. G. Batson and J. IT. Hyde. Vol. 2 ; Testing of 
Prime Movers, Machines, .Structures and Engineering 
Apparatus. (The Directly-Useful Technical Series.) 
Pp. xi-f-446. (London: (diapman and Hall, Ltd., 
1922.) 255. net. 

The first volume of this work dealt with the testing of 
materials of construction ,• the present volume conclude.s 
the treatise and contains a great deal of matter which 
will be of service to all who are interested in the testing 
of machines and structures. The selection of a suitable 
dynamometer is of vital importance in the tc.sting of 
an engine or machine, and, roughly, one-quarter of tlie 
volume is devoted to different types of this instrument. 
This section includes traction dynamometers such as 
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tin* u.s<(i jn railway work, and the Lanchchter machines 
for the lestinji of w'orm t^ears. Other sections deal with 
Juhruants, friction tests on bearings, vibration tests, 
and static and dynamic balance. 

'flic part of the volume devoted to tests on structural 
elements contains methods of testing concrete slabs 
and beams, plain and reinforced, and also columns of 
various types. Much of the work which has been 
done on this subject ha.s been carried out in America, 
and we note that the authors have dealt justly with it 
in the .space at their disposal. Tests on cutting tools, 
aircraft models, and other miscellaneous tests conclude 
the volume. As was the case in the first volume, a 
good deal of the apparatus described is installed at 
the National Physical I.ahoratory, but the authors 
have not forgotten that research cannot be confined to 
one place, nor to one investigator or group of investiga- 
tors. The complete treatise will be welcomed by all 
wlio are engaged in the testing of engineering materials 
and appliances. 

(1) Otl Pmoer. Py S. H. North. (Pitman’s Common 
Commodities and industries.) Pp. ix I- 122. 3s. 
net. 

(2) Internal-Combustion Engines. Py J. Okill. (Pit- 
man’s Common ('ommodities and Industries.) Pp. 
xi ^i26. 3.?. net. 

(3) The Diesel Engine. Py A. Orton. (Pitman’s 
'rechnical Primers.) Pp x 4 iJi. 2.v. 6</. net. 

(London : Sir Isaac Pitman and Sons, Ltd., 1923.) 
Thk general reader wlio desires information regarding 
oil luel and the prai'tiud methods of using it will find 
much of interest in these three little books. The 
greater part ol (i) is occupied with descriptions of oil 
burners us used in iiirnaces. This system is employed 
to a large extent in marine and locomotive boilers. 
The (|uestion of oil storage at various ports is of vital 
importance lor the supply ol oil-fired vessels, and is 
di'alt with towards the end of the volume. The first 
lhirt>-tWo |)uges in (2) are dev’oti-d to'the gas engine, 
and the greater part ol the remainder deals witli oil 
engines of diffenait tvpes. 'I'he book is up-to-date in 
tlu' matter of the engines seleited for description, and 
there are sections on aero engines, tractor engines and 
turbines. The Diesel engine is ol sullicient (ommercial 
importance now to vv'arrant a separate vmlume, and this 
IS provided in (3). Here we find descriptions of the 
arrangements and methods of working of both four- 
stroke and tv\o-stroke Diesel engines, and a short 
(lis( ussion of the powt'r developed and the eniciency. 
The student ol heat engines will of course require a 
great deal more than is contained in the.se books. They 
are, howTV'er, verv' suitable tor those readers who wi.sh 
to he informed as to what has been accomplrshed in 
this important branch ol engineering. 

British Museum {Natural History). British Antarctic 
{Terra Nova) Expedition, iqio. Natural History 
Report. Botany, Part 3 • Lichens. By O. VL Darhi- 
slurc. Pp. 29 - 76 2 plates. (London • British 

Museum (Natural History), 1923)^ "js. 

Dr. Darbisuire's account of the lichens is the third 
of the reports to be issued on the botany of Captain 
Scott’s Antarctic expedition of 1910. Reports on the 
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seaw'eeds (by Mr. and Mrs. Gepp and Mme. Lemoine) 
and on the freshwater Algae (by Dr. Fritch) were 
published in 191 7. 

Seventeen species w'ere collected, eight of whic'h 
proved to be new, and are described and figured in the 
pre.scnt publication. With the exception of one 
Lecidea, the new species belong to the genus Buellia. 
The lichens were all found on rocks, mainly granite and 
gnei.ss, at Cape Adare and Evans Cove in South Victoria 
Land. When desr ribing the lichens brought back by 
the Swedish Antarctic Expedition (1901-3) m 1912, Dr. 
Darbishire gave a summary of the species knowm at 
that time from the Antarctic area ; their number was 
107 ; this has now been increased to 208, mainly by 
the material brought back by the second French 
Antarctic Expedition of 1908-10, which was reported 
on by the late Abbe Hue. The value of the present 
brochure is enhanc ed by the inclusion of a complete 
li.st of the species recorded from the Antarctic area, that 
is, from localities to the south of the 60“ S. parallel, to 
which are added keys to the genera and species. 
Twenty-three jjer cent, of the species are also found in 
the Arctic regions, and the author notes a striking 
similarity of the Arctic and Antarctic lichen flora in 
regard to the proportion among the known species of 
the chief lichen fonns. 

The Preparation of Plantation Ruhhei. By S. Morgan. 
With a Preface and a Chapter on Vulcanisation 
by Dr. II. P. Stevens. Pp. xvi-f33J (London, 
Bombay and Sydney • (’unstable and Co., Ltd., 
1922.) 21?. net. 

Both editions of Mr. Morgan's useful l.iook on planta- 
tion rubber are now’ out of print, and in ])rt])aruig a 
third edition the op]jortunitN has been taken to rc'visc- 
completely the original w'ork, and to incor|)orate in the 
new volume the results of the experimental resc’an h in 
pmcticallv all branches of the business of prejiaring 
rubber for the market which has been carried out by 
Mr. Morgan in the course of his w'ork as Scientific 
Ofiicer to the Rubber Growers' Association m Malaya. 
In doing so, the book has been virtually re-wntten, 
and it now forms a ('omplete and authoritative guide to 
the modern practice of a rubber jvlaiitation, from the 
planting of the tree to the pat king of the rubber for 
export. The subject has been usefully rounded off by 
the addition of a senes of three chapters on the vulcani- 
sation of rubber, including an at count of the methods 
ol testing the material for industrial use. This section 
of the book has been .specially written by Dr. Stevens, 
consulting chemist to the Rubber (jrowers’vXssociation 
in London, and is based on the researches on vulcanisa- 
tion carried out by him for the As.sociation over a 
period of about ten years. Altogether the volume is 
an admirable handbook, and with periodical revision 
should remain the standard work on the subject. 

Die Stereoskopie tni Diensle der Photometrie und Pyro- 
metric. Von Carl Pulfrich. P|). iv + 94. (Berlin : 
Julius Springer, 1923.) 35. 

The physiological optical effect on which the photo- 
mclrical method made use of in the instruments 
described in Prof. Pulfrich’s book is based was 
described in Nature of May 12, p. 648, and May 19, 
p. 691. In one of Prof. Pulfrich’s instruments a pair 
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for the puipose. Since 1914 the work has been under 
the control of Dr. P. S. Hunter, now Health Officer 
of Singapore. He has extended the area greatly; 
to him the success of the work is mainly due. Dr. 
Hunter has also extended the work to the fortified 
island of Blakan Mati, with great advantage to the 
garrison. Indeed Singapore has now ceased to be 
malarial, so far as the troops are concerned. The 
area under mosquito control is almost six square 
miles. There are 8| miles of concrete channels and 
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3 1 miles of subsoil drainage. A sum of approximately 
350.000 dollars (say 38,000/. sterling) has been spent on 
capital and maintenance accounts. This year there 
IS a vote of loo.ooo dollars (say 12,000/.) for mainten- 
ance and extension of anti-malarial and general anti- 
mosc|into work. 

Further details will be found in the chapter on the 
“ Malaria of Smgapore,” which Dr. Hunter con- 
tributed to my “ Prevention of Malaria in the 
Federated Malay States” (London: John Murray, 
1921) : .see also Nature. March 16, 1922, p. 334. 
Following the anti-malarial work, the spleen rate of 
the children fell progressively from about 50 to zero. 
The great malarial wave, which raised the death-rate 
in the month of July 1911 to 85-83 per mille, has been 
so flattened tliat the influenza peak of 1918 is now 
responsible for the highest point. The wave will not 
entirely disappe^ until the work in Singapore is com- 
pleted, and until the surrounding country ceases to 
dump its sick on' the city. Anti-malarial work is 
being extended into the rural districts by Dr. Scharff. 

The peak of the malarial wave in May averaged 

per mille. 

for the lo years 1903 to 1912 . . 5376 

.. M 1913 to 1922 . . 37.27 

a reduction of 16’ 49 
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The average annual death-rate from all causes was . 

per mille, 

for the 10 years 1903 to 1912 . . 44*11 

M M 1913 to 1922 . . 33*73 

a reduction of 10*38 

The average population 1913 to 

1922 was 312,763 

The saving of life is therefore . 32,214 

The saving of life is from all medical and sanitary 
measures, but the most important is the control of 
mostpiitoes. 

Finally, I may add that in the 25 years since Sir 
Konald Koss's discovery, more than 100,000 lives have 
been saved in Malaya alone, owing to that discovery ; 
and the work is just beginning. 

The Far Eastern Association of Tropical Medicine 
meets in Singapore tliis year. Arrangements have 

been made to show members over the anti-malarial 
work in Singapore, and an excursion to Carey Island 
has been arranged. Malcolm Watson. 

Klang, Federated Malay States, 

June 24. 


Some Consequences of the Gravitational Deflexion 
of Light. 

The results of the eclipse expeditions of 1919 and 
1922 leave little doubt that the deflexion of 1*75" 

E rcdicted by Einstein for a ray of light passing close 
y the sun is a fact. Moreover, as a result of the 
experiments of I.ebedew and Foynting, it is ad- 
mitted generally that such a ray possesses momentum 
as well as energy. It does not appear to have been 
noticed that these experimental results lead to 
certain important consequences when they are 
combined with the generally admitted principles of 
conservation of momentum and of energy. 

Let us suppose for the sake of argument that the 
energy of the ray of light, and consequently also the 
magnitude of its momentum, remains unaltered in 
spite of the <leflexion. Since the direction of the 
momentum has been changed, its component along 
the real axis of the approximately hyperbolic patli 
has been reverscfl ; if we retain the principle of 
coiLservation of momentum for the system sun-light- 
ray, we conclude that the sun has acquired inonicntuni 
along the real axis and therefore kinetic energy also. 
According to the principle of conservation of energy, 
the energy of the light-ray must have diminished by 
an equal amount — a conclusion which contradicts 
the original assumption. Thus we are led to a 
dilemma : either we must reject one or other of the 
two principles of conservation of momentum and of 
energy for the action between the light-ray and the 
sun. or we must admit that the ener^ of the light- 
ray has diminished, as well as its momentum. 

It is difficult to imagine a mechanism by which the 
energy lost by the light-ray is tran.sferred to the sun 
on the wave theory, though no doubt the pressure 
of light will play the predominant part, but it is 
obvious according to th(j quantum theory. Without 
entering into details, which must be reserved for a 
future paper, I may be allowed to refer lo one im- 
portant consequence of the assumption that the light- 
ray loses part of its energy, namely, that its wave- 
length is increased by a small amount. 

In fact, if the deflexion be 3 , the light quantum 
makes the angle (ir-3)/2 with the major axis 
initially and finally on opposite sides of it. Con- 
sequently its loss of momentum in that direction is 
{2vh{c) cos {t -3)/2, or {zvhlc) sin 3/2 with the usual 
notation, and this is also the gain of momentum 
of the sun. Hence the energy transferred is equal 
to {2»^h*lc*m) sin* 3/2, where m is the mass of the 
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>un, and it is also etjiial to -~h\v, where A*' is the in- 
:rease of frequiMicy of the light ciuantum. I'hus 
~ [iv'Hi '(*/«) sin* 5/2, and A\- - clylv'^- (zhjim) sm*5/2, 
i value which is independent of the wave-length, 
it any rate if 5 be so. 

J'or a light quantum passing close by the sun we 
lave m - 2 , io*‘gm., 5- 1.7^" ==8*5 . 10 ® radian ; hence 
vith Jijr - 2* 18.10*” we find AX - 3*9. lo*®’ cm., a change 
Adiich IS far too small to be detected by experiment. 

If, however, we assume that the negative electron 
lehaves like a very minute gravitating mass, though 
iclmg according to a diflerent law on account of its 
barge, we obtain a connexion with A. H. Compton’s 
ecent quantum theory of the scattering of X-rays 
/V/vwra/ Review, May 1023, p ,^83). Although this 
lieory in its present form does not account for the 
'xcess scattering, it is very successful in explaining 
he small scattering of 7-rays as well as their soften- 
ng To this extent it supports the present view 
)f the rletlexion of light. 1 have worked out the 
irbits of light corpuscU's for a gravitating electric 
:harge, but the full discussion of the results and of 
heir bearing on the structure of the electron must 
>e H'served for the paper already referred to. 

(1. A. S( HOTT. 

University College of Wales, Aberystwyth, 
September 3. 

, Suggested Botanical Exploration of the Higher 
Summits of the Cape Verd Islands. 

I r is somewhat surprising that in our much ex- 
plored worlfl there is still a group of large islands in 
the Atlantu; which in a botanical and probablv also 
a zoological sense m.iy be said to be imperfcctlv 
known, I-'or until we know what lives on the cloud- 
capped summits of islands like I'ogo and San Antonio, 
which attain elev.ituuis of Sooo and qooo feet above 
the sea, it can .scarcely be said that the Cajie Verd 
Islaiuls have been scientihcally explored. Surely 
here would be a good piece ot work for an Knglish 
v.u htsman and two or three investigators from 
Lisbon Allowing two weeks for each island, the 
[•\aniniation of Togo and .San Antonio w'ould only 
invohe about a month '.s ab.sence from St. X'meent, 
the <issumed startmg-place, and a host of botanical 
and other (iiriosities would be gathered m the deep 
raMiies and on the uplands ot those mountainou.s 
islands. With government aid it could be carried 
out bv one of the learned .societies of Lislion. 

hogo is reckoned to be tlie healthiest of the islands, 
and It promises to be the most interesting for the 
natur.dist Ihit whoever goes will have to be pre- 
wired for living in damp conditions, as in perpetual 
og and mist. 

Anvthmg may be m hiding on those cloud-capped 
uplands. Concealed in the ravines may .still survive 
plants that have become extinct in other Atlantic 
groups, or which exist only m islands of other oceans 
ur in distant parts of the world, such as the Trce- 
t'ornpositie of St. Helena, the Tree-Labiatae of Juan 
I'ernaudez. the Treed .obelias of the mountains of 
tropical Central Africa. 

Then. again, American genera, like Clethra, that have 
died out m the Canary Islands, may still survive 
m the C'ape Verd group, and the .same may be said 
of numerous other plant-tvjies that have died out 
in other parts of the world, or are almost extinct there. 
Within the rain-belt of these mountainous islands 
may still linger remains of once predominant laurel 
woods and their associated plants, such as are now 
>0 characteristic of the .Azores, Madeira, and the 
L'.inanes. 

The most significant features of island-floras are 
NO. 2813, VOL. 1 1 2] 


pre.sentecl in their connexions w'ith distant regions, 
and it is on this feature that are largely based the 
hopes of important results arising from the examina- 
tion of the summits of the mountainous islands of 
the Cape Verd group. Thus, Tree-Lobelias link 
Hawaii in the Pacific Ocean with the highlands of 
Kilimanjaro in tropical Africa ; the islands of 
Bourbon and Mauritius in the Indian Ocean possess 
species of Acacia trees that are scarcely distinguish- 
able from a tree common in the Hawaiian mountains. 
So again the affinities of the endemic genera of Juan 
Fernandez connect its flora with St. Helena, the 
Canary Islands, and the Chatham Islands. The 
distant connexions of the endemic genera of the 
Socotran flora are equally remarkable. They co\er 
much of the globe and are found in Asia, Africa, and 
America, 

As- Hooker urged in his lecture on insular floras, 
islands have frequently served as sanctuaries for 
plant-types that have become (‘xtinct on the con- 
tinents, and in the same way we would expect the 
Cape Verd Islands to harbour the kith and kin of 
many plant-types that have failed in the struggle for 
existence in distant parts of the world. 

VVe cannot atford to let slip opportunities of this 
kind for increasing botanical knowledge. The island 
of Fogo has probably already lost much of its original 
flora through the agency of the woodcutter, and not 
many trees remain. Barker-Webb, Hooker, Schmidt, 
Krause, Vogel, Christ, Hemsley, and ('outinho ha\e 
done miieh to elucidate the plant-lnsiori, of the t ape 
Verd Islands, but the most interesting features of 
their flora inav be not yet disclosed 

H B (b'lM'V. 

Red House, Fowey, Conuvall, 

August 20 


Polar Temperatures and Coal Measures. 

1 THANK Mr, Bonacina for his synqiathetic 
comment in NAruRi. of September 22, ]i. q3(). on my 
letter on “Polar Temperatures and Coal Measures’’ 
and for the added clarity he has brought to this 
subject. He mentions disagreement watli me on one 
minor issue only, and that relating to the south ])olar 
regions. In that connexion I am glad of the oj)- 
portunity to confess that my thinking on the subject 
of polar coal measures lias really been based almost 
exclusively upon my knowledge of the Arctic. Mv 
suggestion that similar conclitions might explain 
Antarctic coal was a sort of parenthetical remark 
made without any special consideration of the 
Antarctic problem. 

Mr. Bonacina .says: “ I do not, liowever, fully support 
])r. Stefansson in expecting that a low'land south 
polar continent surrounded by an ice-chillcd ocean 
would be liable, at least so often, to the high summer 
temperature of the Arctic lowland.s.’’ A reading of 
Mr. Bonacina's letter 111 comparison with mine will 
show that this partial disagreement is apparent only, 
clue to my faulty expression. I did not mean to say 
that if tlie postulated low Antarctic continent were 
somewhat larger than the actual present continent, 
high temperatures would be as frequent there as 
they would be in the Arctic if the land masses of North 
America and Asia were connected across the North 
Pole by continuous low land. All 1 meant to say 
was that such a hypothetical low southern continent 
might have temperatures high enough for the develop- 
ment of a coniferous forest. 

Mr. Bonacina gives the explanation which I have 
supposed correct for the lowering of summer tem- 
peratures in the northern Mackenzie valley by 
almost continuous winds blowing from the north. 
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He suggests that such winds w'ould be even more 
ersistent in the hypothetical southern continent, 
n tliat connexion we must remember that in spite of 
the northern cold summer monsoon the Mackenzie 
coniferous forest does extend more than 150 miles 
north of the Arctic circle, and indeed north of the 
southern limit of the maximum " tides ” in the 
Mackenzie (by tide we here mean the rise of five or 
six feet in the eastern Beaufort Sea caused occasion- 
ally by westerly gales. The tide, proper, is le.ss than 
one foot). 

No such extremes as the occasional Arctic 1-95" I", 
arc necessary for the prosperity of conifers. Mr. 
Elihu Stewart, the Forestry ('ommissioner of Canada, 
put on record in the publications of his department 
(in 1907 or 1008) that he had seen trees 100 feet 
high more than 100 miles north of the Arctic circle 
in the Mackenzie delta. Trees above 75 feet in height 
abound forty or fifty miles farther north 1 do not 
know of any systematic temperature observations 
taken in the Mackenzie delta at the approximate 
northern limit of the conifers, but I suppose that 
70'^ r. in the shade is there exceedingly rare. I 
should judge then that any hypothetical conditions 
in the Antarctic considered adequate to produce 
maximum temperatures of 75'-' F. (even though rarely) 
would give an adeiiuate heat factor for coniferous 
forests VlLlIJAl.MUU STKtANSSON. 

New Court, Middle Temple, E.C.4, 

September 5. 

Gan the Geostrophic Term account for the 
Angular Momentum of a Cyclone ? 

In meteorological discussion it is sometimes implied 
that the rotative velocity of the air comprising a 
cyclone is jirimarily accounteil for by the geostrophic 
term in the equation of motion. 

If considerations of a second order of magnitude 
be ignored this hypothesis is capable of simple 
treatment in its mam features and is worth examina- 
tion. Imagine an initial circulation round an axis, 
of any magnitude whatever, and consider an elemental 
mass 5 m at distance r from the axis. 

'J'he radial velocity of this element is then denoted 
by drUit taken positive outwards 

The increase m the angular momentum of Sm 
about the axis in time 5 t due to the geostrophic 
term is 

• . t tidr 

2u sin <b .r . 5 m . 5 t ,,, 
at 

taken positive clockwise in the Northern Hemisphere. 

In the limit this becomes w sin </> . 5m{2r . dr), or 
«sin 0 . . 5 ni). 

If 0 be taken as constant, and we sum up for the 
whole mass of the cyclone, we see that the increase 
in the total angular momentum in a given time is 
equal to the product of w sin 0 into the corresponding 
increment m the moment of inertia about the axis. 

The extent to which the moment of inertia can 
vary is represented by the deepening or filling up 
of the cyclone, and a rough calculation shows that 
the possible angular momentum so accounteil for is 
very small, and is, moreover, of the opposite sign to 
that required by the hypothesis under consideration. 

In the above analy.sis two things have been ignored : 
(i) The question of the variabilit>^ of 0 ; (2) the resist- 
ance of the earth’s surface. If it be supposed that 
there is a systematic difference between the latitude 
of the surface inflow and that of the outflow above, 
there is the pos.sibility of the existence of a term of 
appreciable magnitude in the case of a large cyclone. 
On this point observational evidence is weak, and 
all that can be said is that for a small system the 
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effect must be small, and for large ones we have no 
reason to suppose it to be large. 

The resistance of the earth’s surface continually 
tends to reduce the rotational velocity, and the 
magnitude of the term concerned is, moreover, large 
compared with (i), which is of the nature of a 
differential effect. 

On the whole, it seems clear that tlie angular 
momentum of a rotating system cannot be accounted 
for by the geostrophic term, and that its origm musi 
be sought in the initial relative velocities of masses 
of air subseipiently included in the circulation. 

L. H. G. Dinks. 

lien.son, Wallingford, August 31. 

Zoological Nomenclature: Spirifer and 
Syringothyrls. 

In accordance with pre.scnlied routine, the Secretary 
of the International Commission of Zoological Nomen- 
clature has the honour herewith to notify the members 
of the zoological profession that Miss Helen M. Muir 
Wood, of the British Museum of Natural History, has 
submitted the generic names Spirifer, Sow, i8i(>, and 
Svringothyns, Wmchell, 1863, to the International 
Commission, for suspension of rules, with the view of 
retaining Ammiia striata Martin as genotype of 
Spirifer, and Syriiif^othyris typa (s. Spirifer carteri 
Hall) as genotype of Syringothyris, 

The argument is presented : (i) that under the 
rules Aftomia cuspidata Martin is type of Spirifer, and 
Syringothyris is synonym of Spirifer : (2) but for 
.seventy years, practically all authors have, in con- 
scious opposition to the rules, taken A. striata as type 
of Spirifer, and Spirifer carten s. 5 v. typa as type of 
Syringothyris : (3) so many species are involved in 
this instance that the application of the rules woukl 
present greater confusion than uniformity. 

The secretary will postpone vote on this ca.se for 
one year, and invites expression of opinion for or 
against suspension in the premises. 

C. W. Stii.ks, 
Secretary. 

Hygienic I.aboratory, Washington, D.C.. 

Colour Vision and Colour Vision Theories. 

Pkof. PhoniE stales in his letter in Nature of 
September 8, p. 362, that the facts that 1 have given 
as totally opposed to the tricliromatic theory can be 
explained by it. If he will show how this can be 
done I can then deal with his explanations. Directly 
the trichromatic theory is put m a definite form its 
failure becomes evident. For example, it has been 
stated frequently by others that the construction of 
the trichromatic theory given to explain simultaneous 
and succes.sive contrast will not explain colour blind- 
ness, and inie versa. There is no fact that directly 
supports the trichromatic theory. In numerous cases 
papers written to support the trichromatic theory 
are found on examination to give facts strongly ad- 
verse to it. Prof. Frank Allen has written a number 
of papers supporting the trichromatic theory. In 
a paper on the Primary Colour Sensations {Philo- 
sophical Magazine, vol. xxxviii., July 1919, p. 81) 
Prof. Allen writes : “ But it is difficult to understand 
why the exceedingly complex region between X'47o/i 
and X-570M should exhibit, as it does, persistency 
curves with only one elevation in the green.” The 
reader should note that it is only on the trichromatic 
theoiy that tliis region is complex. On my theory it 
is quite simple and the results should be as stated. 

F. W. Euridge-Gkeen. 

London, September 10. 

N 2 
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>un, and it is also etjiial to -~h\v, where A*' is the in- 
:rease of frequiMicy of the light ciuantum. I'hus 
~ [iv'Hi '(*/«) sin* 5/2, and A\- - clylv'^- (zhjim) sm*5/2, 
i value which is independent of the wave-length, 
it any rate if 5 be so. 

J'or a light quantum passing close by the sun we 
lave m - 2 , io*‘gm., 5- 1.7^" ==8*5 . 10 ® radian ; hence 
vith Jijr - 2* 18.10*” we find AX - 3*9. lo*®’ cm., a change 
Adiich IS far too small to be detected by experiment. 

If, however, we assume that the negative electron 
lehaves like a very minute gravitating mass, though 
iclmg according to a diflerent law on account of its 
barge, we obtain a connexion with A. H. Compton’s 
ecent quantum theory of the scattering of X-rays 
/V/vwra/ Review, May 1023, p ,^83). Although this 
lieory in its present form does not account for the 
'xcess scattering, it is very successful in explaining 
he small scattering of 7-rays as well as their soften- 
ng To this extent it supports the present view 
)f the rletlexion of light. 1 have worked out the 
irbits of light corpuscU's for a gravitating electric 
:harge, but the full discussion of the results and of 
heir bearing on the structure of the electron must 
>e H'served for the paper already referred to. 

(1. A. S( HOTT. 

University College of Wales, Aberystwyth, 
September 3. 

, Suggested Botanical Exploration of the Higher 
Summits of the Cape Verd Islands. 

I r is somewhat surprising that in our much ex- 
plored worlfl there is still a group of large islands in 
the Atlantu; which in a botanical and probablv also 
a zoological sense m.iy be said to be imperfcctlv 
known, I-'or until we know what lives on the cloud- 
capped summits of islands like I'ogo and San Antonio, 
which attain elev.ituuis of Sooo and qooo feet above 
the sea, it can .scarcely be said that the Cajie Verd 
Islaiuls have been scientihcally explored. Surely 
here would be a good piece ot work for an Knglish 
v.u htsman and two or three investigators from 
Lisbon Allowing two weeks for each island, the 
[•\aniniation of Togo and .San Antonio w'ould only 
invohe about a month '.s ab.sence from St. X'meent, 
the <issumed startmg-place, and a host of botanical 
and other (iiriosities would be gathered m the deep 
raMiies and on the uplands ot those mountainou.s 
islands. With government aid it could be carried 
out bv one of the learned .societies of Lislion. 

hogo is reckoned to be tlie healthiest of the islands, 
and It promises to be the most interesting for the 
natur.dist Ihit whoever goes will have to be pre- 
wired for living in damp conditions, as in perpetual 
og and mist. 

Anvthmg may be m hiding on those cloud-capped 
uplands. Concealed in the ravines may .still survive 
plants that have become extinct in other Atlantic 
groups, or which exist only m islands of other oceans 
ur in distant parts of the world, such as the Trce- 
t'ornpositie of St. Helena, the Tree-Labiatae of Juan 
I'ernaudez. the Treed .obelias of the mountains of 
tropical Central Africa. 

Then. again, American genera, like Clethra, that have 
died out m the Canary Islands, may still survive 
m the C'ape Verd group, and the .same may be said 
of numerous other plant-tvjies that have died out 
in other parts of the world, or are almost extinct there. 
Within the rain-belt of these mountainous islands 
may still linger remains of once predominant laurel 
woods and their associated plants, such as are now 
>0 characteristic of the .Azores, Madeira, and the 
L'.inanes. 

The most significant features of island-floras are 
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pre.sentecl in their connexions w'ith distant regions, 
and it is on this feature that are largely based the 
hopes of important results arising from the examina- 
tion of the summits of the mountainous islands of 
the Cape Verd group. Thus, Tree-Lobelias link 
Hawaii in the Pacific Ocean with the highlands of 
Kilimanjaro in tropical Africa ; the islands of 
Bourbon and Mauritius in the Indian Ocean possess 
species of Acacia trees that are scarcely distinguish- 
able from a tree common in the Hawaiian mountains. 
So again the affinities of the endemic genera of Juan 
Fernandez connect its flora with St. Helena, the 
Canary Islands, and the Chatham Islands. The 
distant connexions of the endemic genera of the 
Socotran flora are equally remarkable. They co\er 
much of the globe and are found in Asia, Africa, and 
America, 

As- Hooker urged in his lecture on insular floras, 
islands have frequently served as sanctuaries for 
plant-types that have become (‘xtinct on the con- 
tinents, and in the same way we would expect the 
Cape Verd Islands to harbour the kith and kin of 
many plant-types that have failed in the struggle for 
existence in distant parts of the world. 

VVe cannot atford to let slip opportunities of this 
kind for increasing botanical knowledge. The island 
of Fogo has probably already lost much of its original 
flora through the agency of the woodcutter, and not 
many trees remain. Barker-Webb, Hooker, Schmidt, 
Krause, Vogel, Christ, Hemsley, and ('outinho ha\e 
done miieh to elucidate the plant-lnsiori, of the t ape 
Verd Islands, but the most interesting features of 
their flora inav be not yet disclosed 

H B (b'lM'V. 

Red House, Fowey, Conuvall, 

August 20 


Polar Temperatures and Coal Measures. 

1 THANK Mr, Bonacina for his synqiathetic 
comment in NAruRi. of September 22, ]i. q3(). on my 
letter on “Polar Temperatures and Coal Measures’’ 
and for the added clarity he has brought to this 
subject. He mentions disagreement watli me on one 
minor issue only, and that relating to the south ])olar 
regions. In that connexion I am glad of the oj)- 
portunity to confess that my thinking on the subject 
of polar coal measures lias really been based almost 
exclusively upon my knowledge of the Arctic. Mv 
suggestion that similar conclitions might explain 
Antarctic coal was a sort of parenthetical remark 
made without any special consideration of the 
Antarctic problem. 

Mr. Bonacina .says: “ I do not, liowever, fully support 
])r. Stefansson in expecting that a low'land south 
polar continent surrounded by an ice-chillcd ocean 
would be liable, at least so often, to the high summer 
temperature of the Arctic lowland.s.’’ A reading of 
Mr. Bonacina's letter 111 comparison with mine will 
show that this partial disagreement is apparent only, 
clue to my faulty expression. I did not mean to say 
that if tlie postulated low Antarctic continent were 
somewhat larger than the actual present continent, 
high temperatures would be as frequent there as 
they would be in the Arctic if the land masses of North 
America and Asia were connected across the North 
Pole by continuous low land. All 1 meant to say 
was that such a hypothetical low southern continent 
might have temperatures high enough for the develop- 
ment of a coniferous forest. 

Mr. Bonacina gives the explanation which I have 
supposed correct for the lowering of summer tem- 
peratures in the northern Mackenzie valley by 
almost continuous winds blowing from the north. 
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advance came to steam locomotives by the use of 
superheated steam. This was no new thing, for Papin 
in 1705 seemed to have an appreciation of its value. 
As pressures and the resultant temperatures increased 
there came difficulties with lubrication. With the 
increased use and knowledge of mineral lubricants 
Dr. Schmit was in 1895 able to devise methods of 
using superheated steam which have been of the greatest 
use to transport and to the community. 

In spite of the fact that the idea of the utilisation of 
steam for giving rotar}^ motion is old, its commercial 
adaptation in the turbine is modern. Rarely, if ever, 
has there been such a direct and instantaneous applica- 
tion of science to practice. We are too close at present 
to the matter to realise what a change has taken place 
in the world owing to the introduction' of the steam 
turbine. One realises the work done by T)c Laval, 
C'urtiss, Rateau, and the brothers Ljungstrom, but the 
name which w'ill always be associated with the steam 
turbine as firmly as that of James Watt is with the 
ini'cption of the steam engine is that ot Sir Charles A. 
l^arsons. The success of his work is due to his applica- 
tion ot scientific principles to the man) points of the 
turbine and its accessories. Apart from its application 
to marine work, it has made possibk' the economical 
production of c'lectrical energy, ^^hi(.h is doing so 
much, and will do so much more in the future, for rail 
trans[K)rt. 

'I’he last means of propulsion that I can deal with is 
the intcrnal-i'oinbustion engine. This, as we almost 
universally have it to-day, is the result of the cycle 
adopted by N. A. Otto in his gas engine in 1876. Here 
again the engines we have are the result of careful and 
studied investigation, and the advance made has been 
so much more rapid than in the case of the steam 
engine and electrical machinery because of the more 
advanced state of scientific knowledge. 

In relation to transport the work has proceeded on 
two distinct lines, the Daimler and the Die.scl engines. 
In 1885 Gottlieb Daimler produced the engine associated 
with his name, which utilises a light spirit supplying 
a carburetted air for the explosive mixture for the 
cylinder. The development of this engine has itself 
proceeded in two directions. In one it has been made 
very much more flexible and silent in its adaptation to 
motor-car work, while in the other the great desider- 
atum has been lightness and in association with the 
improvements in the necessary materials has rendered 
possible the aeroplane as we have it to-day. In both 
cases the development to the degree reached has been 
due to a careful study primarily of the pressures, com- 
pression, and composition of the mixture. 

The Diesel engine was invented in 1894 by Rudolph 
Diesel, and works by the injection of oil or pulverised 
fuel into the engine cylinder. Its development has 
taken place both on the four- and two-stroke cycle, 
and although considerable progress has been made 
with land engines, it has been used chiefly for marine 
transport. 

The internal-combustion engine has not been largely 
used for rail transport owing to its comparatively high 
cost of fuel per horse-power and its lack of flexibility. 
The latter is particularly the case when one remembers 
the high torque desirable, which can be attained in 
both the steam and electric locomotives in starting. 
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The early efforts of Hulls have been mentioned, and 
it was only natural that the work of Watt on land 
should be followed by application of the new power 
available to propulsion on the water. Although the 
growth after the work of Symington, Fulton, and Bell 
may have seemed to be slow, it was continuous, and 
constant experiments and research were made both in 
marine engines and in their application. Saving of 
fuel has played a much more important part here than 
with the locomotive, and since more space was aN'uilable 
and greater power reejuired, the advantages of the 
expansion of steam were rendered more imperative 
and had greater scope than in the other long-established 
method of mechanical transport. The great advance 
came with the turbine, and it is interesting to notice 
that whereas in early days engines were geared up, 
most of them now are geared down to the screw. 
Scientific methods have been aj)plied to all those 
details of measurement and experiment that have led 
to transport In' sea being carried on at increased speed 
and with decreased cost per ton ('arried. The applit'a- 
tion of licjuid fuel and the introduction of Diesel engines, 
both with the object of iniTcasing the spac e available 
for cargo, have been carried out on true scientific lines. 

Of tran.sport by road it may be said that its com- 
mercial inception came at a time w'hcn scientific know'- 
ledge was well advamed, and its progress was in 
consequence more rapid. The dcA'clopment of the 
motor-car engine is a case of the careful applit'ation 
of the fundamental principle developed with ever- 
increasing care until we get engines as noiseless, as 
efficient, as trustworthy, and as flexible as we have 
them to-day. 

Much could be said of the indebtedness of aeronautics 
to science, but I will only speak of the aeroplane. It 
was not until the development of the internal-com- 
bustion engine that the matter became really practical. 
The War was naturally a great incentive to the advance- 
ment of our knowledge of aeronautics. In the means 
of propulsion, research has given an engine of such 
size and so light in weight per horse-power that 
what was a laboured struggle against the effect.? of 
gravity has changed into the ability to rise at con- 
siderably more than 1000 feet per minute to heights 
where the rarefaction of the atmosphere renders it 
necessary for o.xygen for breathing to be obtained 
artificially. The safety of flying as the result of the 
work of Busk has rendered the machines stable even 
in such a medium as the air. There is no greater 
example of the indebtedness of transport to science 
than the rapidity with which the possibilities of trans- 
port by air have advanced. 

The other point I would deal with in some detail is 
the question of materials. We, to-day, have no basic 
metal or materia] which was not known when transport 
first turned to mechanical methods for assistance. 
The change which has come about has been as largely 
due to the advances made in metallurgy as to the 
inventions in mechanics that have led to the improve- 
ments in means of propulsion and in machinery. The 
early builders of steam engines were not only troubled 
through inability to get their engines machined 
properly, but also with the difficulties of obtaining 
suitable material for the parts they required. Steel 
has been known for thousands of years, but its rapid 
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and eionumic prorliKtion is of very recent j^rowth. 
It lias \ery truly been said tliat every f(reat metal- 
lur},d(-al discovery lias led to a rapid advance in other 
directions. J will as before deal with the railway as an 
examjjle. 

We tan scarcely apprc'ciate now the conditions 
whi( li existed from a nietallurgit.al point of view on 
our r.u’lway.s when the liritish As,soriation first met at 
Liverpool in 1S37. iron— made laboriou.sl\ , hetero- 
/^ciieous in charadcr and expensive of jiroduction not 
onlv in money but also, owing to the lieavy character 
ol the methods emploveil, detrimental to the very char- 
at ter of tlie workman — was the onl)' material available 
lor the vaiious parts of the mechanism of the loco- 
motive and lor the rails, llowev'er improvc'd the 
methods of manufacture were, there ccmld never have 
bc-en a universal development of rail traction if it had 
dc'jiended upon material made in such a w'ay. 

The demand was met at tlie Cheltenham meeting 
of the Britisli As.sociation in 1856 when Bessemer made 
public the invention he Jiad already been working on 
for two years, which was to ensure a cheap method of 
production of a material so csssential to transfiort. One 
should also mention with Bessemer the name of 
Mushet, whose work helpc'd so materially in getting 
rid of the red shortness which in the early days gave 
such trouble. We are apt at the present day to 
belittle somewhat the work of Bessemer in view of the 
more improved methods now employed, but his name 
must for ev’er stand out as the one who made c heap 
transport po.ssible. After the use of mangane.se in one 
form or the other as a deoxidiser and a “ physic ” for 
sulphur, there remainc'd, however, the baneful effect, 
due to phosphorus, which prev'ented the u.se of the 
ores of more general occurrence. There have been 
few more epoch-making announcements made at 
meetings of technical subjects — although this was not 
ajipreciated at the time by many of the audience — 
than S. (L Thomas’s announcement of the discovery 
of the “ basic ” process, which he made at the meeting 
of the Iron and Steel Institute in March 1H78. llis 
work, as.sociated with that of his cousin, Gilchrist, was 
the result of close scientific research. 

Another investigation which has given great results 
in transport has licen the ever-growing use of alloy 
steels. I'or tlie siientific inception of these we owe a 
great debt to Sir Robert lladfield. His first investiga- 
tions materiallv’ affect transport to-day. Mushet had 
previously worked on self-hardening tool steel con- 
taining tungsten, but the work was only ('arried out 
on a small scale. In 1882 lladfield had produced 
manganese steel. This is a most remarkable product 
with its great toughness, and is extensiv'cly used for 
railway and tramway crossings, where resistani;e to 
abrasion is of great value. This was the first of a 
remarkable series of alloys which have made possible 
the motor car and tlie aeroplane as we have them 
to-da) . 

Continuing his investigations, in 1889 Hadfield 
produced the compound of iron and silicon known 
as low hysteresis steel. Indirectly, this is of the 
greatest interest from a transport point of view, for 
when used in transformers it not only reduces the 
hysteresis losses, but also allows of a considerable 
saving in the weight of core material. 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very greatest use for various transport purposes. It 
is not too much to say that the modern aeroplane is 
the result of the material now at the de.signers’ disposal 
both for the engine and for the structure itself. The 
strength of .some of the chrome-nickel .steels combined 
with their ductility is extraordinary, and is due not 
only to the composition of the metal, but also to the 
results which have been obtained by patient scientific 
investigations relating to their heat-treatment, 'faking 
one other example, one may (piote the use of higli 
chrome .steel-- for the early investigations into which 
we owe .so much to Brearley, and to its later develop- 
ments to Hatfield also- for the valves of aeronautical 
engines, subjected a.s they are to high temperatures. 
At one time it looked a.s if the adv’antages which follow’ 
high comjire.ssion and its resultant high temperatures 
might be lost owing to the inabilitv oJ ordinary steels 
to resist this heat, but the employment of 73 per cent, 
chrome steel allowed work in this direction to be 
tontiniied. 

It is not onlv’ with steels that we have been benefited 
so mu('h from research. The case is as marked with 
light alloys, w’hich lutve aluminium as a base. 'Lhe 
latter itself is the result of investigation along scientific 
lines, and in aeronauticiil work jjarticuhirly much has 
been done tow’ards giving a metal both light and strong 
by the work of Widter Rosen bain, I". ('. Lea, and 
others. 

It may be said that all 1 have dealt with uj) to the 
present has been the result of special investigation, 
and that “ ordered knowledge " is not of assistance to 
an everyday engineer. 'I’he results I have obtained 
with the a.ssistance of mv colleagues, especially L. 
Archbutt and H. A. Treadguld, dealing with the solid 
loeornotive crank axle arc ol interest in this connexion. 
Not only is the axle subjected to slresscxs set up by 
revolving it while it is loadc’d with the weight of a 
portion of the loeornotive on its axle-beaiings and bv 
the steam pressure on the pistons transmit ted to the 
crank-pins, but it has also to withstand the shocks set 
up by its running on the rails, whicdi cannot be c'aleu- 
lated. For about twenty years we have endeavoured 
to get the knowledge we have obtained into an ordered 
state, from observation and discussion wdlh the metal- 
lurgists attached to the variou.s manufaiTuring firms, 
('ertain points are obv'ious, such a.s the necessity of a 
good miero-htrueture, and we can witli confidence .say 
that the steel “ shall be as free as po.ssible from non- 
metallic enclosures, and that the micro-structure should 
show uniformly di.stributed pcarlite in a sorbitic or 
very finely granular or lamellar condition and be free 
from any nodular or balled-up rernentite. It must 
also he free from any signs ol segregation and from 
any coarse or overheated structure.” (Extract from 
Midland Railway specification for crank-axle forgings.) 
Toughness rather than strength is required, and the 
studied consideration of these points has led to an 
increased life in miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
in spite of the fact that they have been constantly 
growing in size, in pressure on the pistons, and in the 
work expected from them. 

It will be appreciated that the above result, which 
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is unquestionably the result of “ ordered knowledge 
of natural phenomena and the relation between them,” 
is only one example, if perhaps tlie most marked one, in 
our experience. A somewhat similar record could, how- 
ever, be written on locomotive tyres and other matters. 

I think 1 have showm adetpiately the debt which 
transport, as well as other branches of our profession, 
owes to tlie study of “ ordered knowledge.” That in 


the future this will be even more marked than at 
pre.sent, one can say without fear of contradiction. 
Not only so, hut there must be more and more inter- 
dependence between science and engineering. More 
and more as we advance in the knowledge of natural 
phenomena will the necessity of the practical applica- 
tion of this knowledge on a large scale become necessary, 
to confirm it and to bring out fresh features. 


The Influence of Science on Christianity.^ 

Tiy Canon E. W. Baknks, F.R.S. 


I T is a commonplace that all religions, even though 
their formularies and sacred books seem to 
guarantee absence of change, are constantly modified. 
Unless religion is moribund it is dynamic and not 
static. It is a living process within the .spirit of man ; 
and, as such, it is profoundly affected by the idea.s and 
emotions of the community in wdiich it exists. Religious 
thought and feeling alike are influenced, lor good or 
ill, I.)y contemporary [)olitical, social, and intellectual 
mo\ements. During the last century there has been 
a mov('ment of human thought as influential and as 
valua))le as that of Renaissance humanism. The 
assumptions and methods of science have affected the 
whole outlook of educated men. In particular, tho.se 
branches of science which are concerned with the 
domains of phvsics and biology have radically changed 
our conceptions both of the structure of the visible 
universe and of the development of life upon this 
earth. 

'I'he effect of the scientific movement, alike on 
organised religion and on private faith, has been 
jirodigious. In any circumstances it would have 
been far-reaching. But unfortunately, repre.sentative 
Uhristian leaders, with the eager support of their 
communions, opposed the new .scientific com'cptions 
as th(!y appeared. Science was then compelled to 
fight for autonomy on its own territory ; and, as 
Dr. llob.son says in his recently published Gifford 
lectures, the result has been a prolonged struggle “ in 
which theology has lost every battle." As a con- 
se(|uence it i.s now widely believed by the populace 
that Christianity itself has been worsted. 

At least a generation must pass before it is generally 
recognised .that, with regard to religion, science i.s 
neutral. Educated men know that the traditional 
presentation of the . Christian faith must be shorn of 
what hava* become mythological accretions. But 
('hristianity resembles a biological organism with a 
racial future. In the .struggle for existence it gains 
strength and power by utili.sing its environment. It 
seeks both freedom from old limitations and increased 
mastery of hostile forces. Amid all change its essential 
character is preserved, for it rests on historical facts 
combined with permanent intuitions and continually 
repeated experiences of the human spirit. The great 
pioneers, whether in science or religion, are few. Men 
usually accept both scientific and religious truth at 
second-hand. The expert speaks with the accent of 
what seems to us to be unmistakable authority. We 

' From a aennon preached in the Lady Chapel of Iwiverpool Cathedral on 
Sunday morning, September i6, in connexion with the visit of the British 
Aiisociation to the city. 
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make such imperfect ti^ts a,s wc arc able to ujiply to 
his teaching ; and perforce rest content. 

We musl never lorget that all human activitv, and 
not merely lho.se aspects which we cull science and 
religion, rests upon improved and improvable assurnp- 
liont.. The existence of such assumjitions is otten 
ignored. They are there, none the less. Often lazily 
and hazily we conceal them under the term ” common- 
.sen.se.” Faith, however, is a necessity of exi.stence. 
Zealots sometimes liave contended and still contend 
that there is a moral value m blind faith. But the 
modern world, so far as it has fallen under the sway of 
.scientific method, demands that faith shall be reason- 
able and not lilind. 

In science w'c build upon the assumption that the 
processes of Nature can be represented by schemes 
tliat are, to us, rational. There i.s, we postulate, a 
unity between Nature’s processes and the working of 
the human mind. The address given this year by 
the president of the British As.sociation shows how 
extraordinarily fruitful thi.s assumption has proved to 
be. But. when we consider the vast domains of 
science which still remain to be explored, we must 
grant that the rationality of the universe remains a 
postulate of reasonable faith. As we pass from science 
to philo.sophy and religion, we have to assume the 
existenee of a universal Mind in order to bind together 
the sequences of phenomena which science observes 
and describes. Then, as the basis of religious faith, 
we further as.sume that the values, which we instinc- 
tively deem supreme, express the quality of this Mind 
to whom all natural process is clue. We thus assert 
that goodness, beauty, and truth are not private values 
of humanity, but attributes of God. 

The different processes of the human mind, thought, 
will, and feeling, cannot be decisively sundered. As a 
consequence, the search for truth made by men of 
science has in our ow'n time profoundly affected our 
religious outlook. Science has not merely created a 
t new I'osmogony against which, as a background, religion 
must lie set. But, a.s the character of its postulates 
and the extent of its limitations have become more 
clear, science has given us a new conception of what 
we mean by reasonable faith. In so doing, it has 
strikingly altered the way in whicli we approach 
religion. Some old modes of argument and their 
attendant dogmas have rapidly become obsolete. A 
great gulf has opened between constructive and merely 
defensive types of theology. Among religious com- 
munions there is, in consequence, much confusion, 
some bitterness, fear of change combined with recog- 
nition of its necessity. The direct influence of science 
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and eionumic prorliKtion is of very recent j^rowth. 
It lias \ery truly been said tliat every f(reat metal- 
lur},d(-al discovery lias led to a rapid advance in other 
directions. J will as before deal with the railway as an 
examjjle. 

We tan scarcely apprc'ciate now the conditions 
whi( li existed from a nietallurgit.al point of view on 
our r.u’lway.s when the liritish As,soriation first met at 
Liverpool in 1S37. iron— made laboriou.sl\ , hetero- 
/^ciieous in charadcr and expensive of jiroduction not 
onlv in money but also, owing to the lieavy character 
ol the methods emploveil, detrimental to the very char- 
at ter of tlie workman — was the onl)' material available 
lor the vaiious parts of the mechanism of the loco- 
motive and lor the rails, llowev'er improvc'd the 
methods of manufacture were, there ccmld never have 
bc-en a universal development of rail traction if it had 
dc'jiended upon material made in such a w'ay. 

The demand was met at tlie Cheltenham meeting 
of the Britisli As.sociation in 1856 when Bessemer made 
public the invention he Jiad already been working on 
for two years, which was to ensure a cheap method of 
production of a material so csssential to transfiort. One 
should also mention with Bessemer the name of 
Mushet, whose work helpc'd so materially in getting 
rid of the red shortness which in the early days gave 
such trouble. We are apt at the present day to 
belittle somewhat the work of Bessemer in view of the 
more improved methods now employed, but his name 
must for ev’er stand out as the one who made c heap 
transport po.ssible. After the use of mangane.se in one 
form or the other as a deoxidiser and a “ physic ” for 
sulphur, there remainc'd, however, the baneful effect, 
due to phosphorus, which prev'ented the u.se of the 
ores of more general occurrence. There have been 
few more epoch-making announcements made at 
meetings of technical subjects — although this was not 
ajipreciated at the time by many of the audience — 
than S. (L Thomas’s announcement of the discovery 
of the “ basic ” process, which he made at the meeting 
of the Iron and Steel Institute in March 1H78. llis 
work, as.sociated with that of his cousin, Gilchrist, was 
the result of close scientific research. 

Another investigation which has given great results 
in transport has licen the ever-growing use of alloy 
steels. I'or tlie siientific inception of these we owe a 
great debt to Sir Robert lladfield. His first investiga- 
tions materiallv’ affect transport to-day. Mushet had 
previously worked on self-hardening tool steel con- 
taining tungsten, but the work was only ('arried out 
on a small scale. In 1882 lladfield had produced 
manganese steel. This is a most remarkable product 
with its great toughness, and is extensiv'cly used for 
railway and tramway crossings, where resistani;e to 
abrasion is of great value. This was the first of a 
remarkable series of alloys which have made possible 
the motor car and tlie aeroplane as we have them 
to-da) . 

Continuing his investigations, in 1889 Hadfield 
produced the compound of iron and silicon known 
as low hysteresis steel. Indirectly, this is of the 
greatest interest from a transport point of view, for 
when used in transformers it not only reduces the 
hysteresis losses, but also allows of a considerable 
saving in the weight of core material. 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very greatest use for various transport purposes. It 
is not too much to say that the modern aeroplane is 
the result of the material now at the de.signers’ disposal 
both for the engine and for the structure itself. The 
strength of .some of the chrome-nickel .steels combined 
with their ductility is extraordinary, and is due not 
only to the composition of the metal, but also to the 
results which have been obtained by patient scientific 
investigations relating to their heat-treatment, 'faking 
one other example, one may (piote the use of higli 
chrome .steel-- for the early investigations into which 
we owe .so much to Brearley, and to its later develop- 
ments to Hatfield also- for the valves of aeronautical 
engines, subjected a.s they are to high temperatures. 
At one time it looked a.s if the adv’antages which follow’ 
high comjire.ssion and its resultant high temperatures 
might be lost owing to the inabilitv oJ ordinary steels 
to resist this heat, but the employment of 73 per cent, 
chrome steel allowed work in this direction to be 
tontiniied. 

It is not onlv’ with steels that we have been benefited 
so mu('h from research. The case is as marked with 
light alloys, w’hich lutve aluminium as a base. 'Lhe 
latter itself is the result of investigation along scientific 
lines, and in aeronauticiil work jjarticuhirly much has 
been done tow’ards giving a metal both light and strong 
by the work of Widter Rosen bain, I". ('. Lea, and 
others. 

It may be said that all 1 have dealt with uj) to the 
present has been the result of special investigation, 
and that “ ordered knowledge " is not of assistance to 
an everyday engineer. 'I’he results I have obtained 
with the a.ssistance of mv colleagues, especially L. 
Archbutt and H. A. Treadguld, dealing with the solid 
loeornotive crank axle arc ol interest in this connexion. 
Not only is the axle subjected to slresscxs set up by 
revolving it while it is loadc’d with the weight of a 
portion of the loeornotive on its axle-beaiings and bv 
the steam pressure on the pistons transmit ted to the 
crank-pins, but it has also to withstand the shocks set 
up by its running on the rails, whicdi cannot be c'aleu- 
lated. For about twenty years we have endeavoured 
to get the knowledge we have obtained into an ordered 
state, from observation and discussion wdlh the metal- 
lurgists attached to the variou.s manufaiTuring firms, 
('ertain points are obv'ious, such a.s the necessity of a 
good miero-htrueture, and we can witli confidence .say 
that the steel “ shall be as free as po.ssible from non- 
metallic enclosures, and that the micro-structure should 
show uniformly di.stributed pcarlite in a sorbitic or 
very finely granular or lamellar condition and be free 
from any nodular or balled-up rernentite. It must 
also he free from any signs ol segregation and from 
any coarse or overheated structure.” (Extract from 
Midland Railway specification for crank-axle forgings.) 
Toughness rather than strength is required, and the 
studied consideration of these points has led to an 
increased life in miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
in spite of the fact that they have been constantly 
growing in size, in pressure on the pistons, and in the 
work expected from them. 

It will be appreciated that the above result, which 
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Commission, which consists of geologists, botanists, | for their respective Cantons, local laws for Nature pro- 



Fi< ■ I.— 1 lit Si ,irl r.is', iitar N heiiilinn.i , iii ilu li.'iLk;{. iumtl M»iiic.r.i 1 1 'I .iiruiiigui (zvyd iii. nljo\<; bta-level). 
'I lit wood innsIMs of l.ircli and /V/i«i lemhut 


zoologists, and archicologists. serves as a co-ordinating teetjon. Already the Commission has secured the 
centre for the various efforts for Nature protection preservation of about 400 erratic blocks and 50 trees 



Fi(}.la.— Piz Linard (3414 m above 'tea-li vel), seen frgin Zernetz. 

(This mountain is not hi the National Park, but one of the Jiijesi sights from the Park.) 

throughout Switzerland. Local sub-commissions have I of special interest; further, some 13 moors, lake 
been appointed in all the Swiss Cantons, which suggest, | margins, bird sanctuaries and nesting-places have been 
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and eionumic prorliKtion is of very recent j^rowth. 
It lias \ery truly been said tliat every f(reat metal- 
lur},d(-al discovery lias led to a rapid advance in other 
directions. J will as before deal with the railway as an 
examjjle. 

We tan scarcely apprc'ciate now the conditions 
whi( li existed from a nietallurgit.al point of view on 
our r.u’lway.s when the liritish As,soriation first met at 
Liverpool in 1S37. iron— made laboriou.sl\ , hetero- 
/^ciieous in charadcr and expensive of jiroduction not 
onlv in money but also, owing to the lieavy character 
ol the methods emploveil, detrimental to the very char- 
at ter of tlie workman — was the onl)' material available 
lor the vaiious parts of the mechanism of the loco- 
motive and lor the rails, llowev'er improvc'd the 
methods of manufacture were, there ccmld never have 
bc-en a universal development of rail traction if it had 
dc'jiended upon material made in such a w'ay. 

The demand was met at tlie Cheltenham meeting 
of the Britisli As.sociation in 1856 when Bessemer made 
public the invention he Jiad already been working on 
for two years, which was to ensure a cheap method of 
production of a material so csssential to transfiort. One 
should also mention with Bessemer the name of 
Mushet, whose work helpc'd so materially in getting 
rid of the red shortness which in the early days gave 
such trouble. We are apt at the present day to 
belittle somewhat the work of Bessemer in view of the 
more improved methods now employed, but his name 
must for ev’er stand out as the one who made c heap 
transport po.ssible. After the use of mangane.se in one 
form or the other as a deoxidiser and a “ physic ” for 
sulphur, there remainc'd, however, the baneful effect, 
due to phosphorus, which prev'ented the u.se of the 
ores of more general occurrence. There have been 
few more epoch-making announcements made at 
meetings of technical subjects — although this was not 
ajipreciated at the time by many of the audience — 
than S. (L Thomas’s announcement of the discovery 
of the “ basic ” process, which he made at the meeting 
of the Iron and Steel Institute in March 1H78. llis 
work, as.sociated with that of his cousin, Gilchrist, was 
the result of close scientific research. 

Another investigation which has given great results 
in transport has licen the ever-growing use of alloy 
steels. I'or tlie siientific inception of these we owe a 
great debt to Sir Robert lladfield. His first investiga- 
tions materiallv’ affect transport to-day. Mushet had 
previously worked on self-hardening tool steel con- 
taining tungsten, but the work was only ('arried out 
on a small scale. In 1882 lladfield had produced 
manganese steel. This is a most remarkable product 
with its great toughness, and is extensiv'cly used for 
railway and tramway crossings, where resistani;e to 
abrasion is of great value. This was the first of a 
remarkable series of alloys which have made possible 
the motor car and tlie aeroplane as we have them 
to-da) . 

Continuing his investigations, in 1889 Hadfield 
produced the compound of iron and silicon known 
as low hysteresis steel. Indirectly, this is of the 
greatest interest from a transport point of view, for 
when used in transformers it not only reduces the 
hysteresis losses, but also allows of a considerable 
saving in the weight of core material. 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very greatest use for various transport purposes. It 
is not too much to say that the modern aeroplane is 
the result of the material now at the de.signers’ disposal 
both for the engine and for the structure itself. The 
strength of .some of the chrome-nickel .steels combined 
with their ductility is extraordinary, and is due not 
only to the composition of the metal, but also to the 
results which have been obtained by patient scientific 
investigations relating to their heat-treatment, 'faking 
one other example, one may (piote the use of higli 
chrome .steel-- for the early investigations into which 
we owe .so much to Brearley, and to its later develop- 
ments to Hatfield also- for the valves of aeronautical 
engines, subjected a.s they are to high temperatures. 
At one time it looked a.s if the adv’antages which follow’ 
high comjire.ssion and its resultant high temperatures 
might be lost owing to the inabilitv oJ ordinary steels 
to resist this heat, but the employment of 73 per cent, 
chrome steel allowed work in this direction to be 
tontiniied. 

It is not onlv’ with steels that we have been benefited 
so mu('h from research. The case is as marked with 
light alloys, w’hich lutve aluminium as a base. 'Lhe 
latter itself is the result of investigation along scientific 
lines, and in aeronauticiil work jjarticuhirly much has 
been done tow’ards giving a metal both light and strong 
by the work of Widter Rosen bain, I". ('. Lea, and 
others. 

It may be said that all 1 have dealt with uj) to the 
present has been the result of special investigation, 
and that “ ordered knowledge " is not of assistance to 
an everyday engineer. 'I’he results I have obtained 
with the a.ssistance of mv colleagues, especially L. 
Archbutt and H. A. Treadguld, dealing with the solid 
loeornotive crank axle arc ol interest in this connexion. 
Not only is the axle subjected to slresscxs set up by 
revolving it while it is loadc’d with the weight of a 
portion of the loeornotive on its axle-beaiings and bv 
the steam pressure on the pistons transmit ted to the 
crank-pins, but it has also to withstand the shocks set 
up by its running on the rails, whicdi cannot be c'aleu- 
lated. For about twenty years we have endeavoured 
to get the knowledge we have obtained into an ordered 
state, from observation and discussion wdlh the metal- 
lurgists attached to the variou.s manufaiTuring firms, 
('ertain points are obv'ious, such a.s the necessity of a 
good miero-htrueture, and we can witli confidence .say 
that the steel “ shall be as free as po.ssible from non- 
metallic enclosures, and that the micro-structure should 
show uniformly di.stributed pcarlite in a sorbitic or 
very finely granular or lamellar condition and be free 
from any nodular or balled-up rernentite. It must 
also he free from any signs ol segregation and from 
any coarse or overheated structure.” (Extract from 
Midland Railway specification for crank-axle forgings.) 
Toughness rather than strength is required, and the 
studied consideration of these points has led to an 
increased life in miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
in spite of the fact that they have been constantly 
growing in size, in pressure on the pistons, and in the 
work expected from them. 

It will be appreciated that the above result, which 
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and his domestic animals becomes more remote — ^the 
gradual restoration of the original flora and fauna, the 
re-conquest of pasture by forest, and so on. By the 
w'ork of successive generations of investigators, it will be 
possible to follow the truly natural successions and 
changes occurring within the area, and to study in 
detail the natural relations between soil, climate, and 
organisms. The safeguarding from interference by man 
and lieast will also be utilised to study the slow secular 
changes of land and water. In this unique laboratory, 
the naturalists of Switzerland will find themsehes 
united in a common work. Maintenance expenses, 
such as the wages of the four park keejicrs and the 
upkeep of roads and huts, as w'ell as the cost of the 
si'ientific investigations, are provided by the Schweizer- 
ische Bund fur Naturschutz, an assoiiution which at 


the present time numbers more than 30,000 members.* 
Thus the Swiss National Park is a commonwealth 
in which alpine Nature can recover and de\’elop undis- 
turl)ed : a refuge, a sanctuar)' for plant and animal 
life. Jt is an i.sland of primeval Nature, unaffected by 
the devastating weaves of human civilisation which 
break about its shores. During visits to this Nature 
rcser\'e one cannot fail to be impressed by the grandeur 
of the scener\ and the wealth of plant and animal life. 
But still deeper is the feeling of patriotic pride that a 
w'holc nation is pledged to prcscr\ e this fragment of primi- 
tive Helvetia, unexploited for purposes of material gain, 
as a heritage tor generations yet unborn . It is a piei'c of 
idealism especially valuable in this materialistic world. 

• The .'inrin.tl menilMTihip suhsoriptiou is a fr.mcs, life meml)<'rs.)iip so 
Ir.inct. hori'iRn inpiuliiTs are welconieil ; aiivinip^Mshiiift to join is invited 
til uniiinuniL.ite with Dr St. Biiinics, Sekretiii des N.Uiirsdmtzlmndes, 
n.iscl, ClbiT.'dpstrassi n. 


Obituary. 


1 )k. E. F. B ASHFORD, O.B.E. 

N outstanding figure in cancer research has been 
reniov'fd by the death, Ironi heart failure, of Dr. 
Ernest Francis Basliford. After a most distinguished 
merlRal can*er at the I'nnersity of Edinburgh, he 
pursiic'd laliomtory investigations in (lermany, espec-i- 
ally under Ehrlich, and l)ec:ame assistant to Sir Thomas 
b'rascT m pharmacolog}’. Even in the short time he 
spent in that laboratory, he enriched phamiaeology 
1)\' a menioralde contribution 011 the antagonism of 
atro])ine and moqihine. 

\\'hen tlic* organisation now known as the Imperial 
Cancer E.(*sc‘arch Fund was started in 1902, the lom- 
mittee appointed Basliford as general superintendent 
and director of the lalioratories. So w'ell was the 
c'onfidenee of llie committee justified that in a few 
\ears his researches were know'n all over the world, 
and the laboratory, housed cjriginally in the upper 
floors of the' Collc'ge ol Surgeons’ hall on Vic'toria Em- 
bankment, wijs recognised by all as the leading institute 
in the w'orld lor the experimental .study of cancer, 
'file position achieved was the outcome of intense work 
by a lirilliant staff of colleagues inspired and directed 
by a forceful, imaginative, and tircle.s.s personality. 
The memorandum of proposed researeh submitted to 
the committee by Basliford at the commencement is 
still on record and demonstrates how surprisingly he, 
a young man with little previous act[uuintance with the 
problems and quite inexperienced in the responsibilities 
of an institute, had grasped the essential fact that 
c'ancer must be studied as a problem in comparative 
biology. The exact .statistical investigations of cancer 
in human beings in Great Britain and the collection of 
reports of its occurrence in civilised and uncivilised 
races early occupied his attention, and his writings 
prov'ed convincingly that the incidence of the disease 
could not be correlated with many of the factors that 
impressed, and still impress, the imagination of the 
uninitiated. When there was added to this the study 
of the zoological distribution of cancer, the insistence 
on the breadth of the problem became obvious. 

The first real advance in the biological study originated 
from the discovery by Jensen of the transplantability 
of a mouse carcinoma. The avenues thus opened up 
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were enthusiastically explored, and tliere followed in 
rapid sucee.ssion contributions dealing wilh the cytology 
of malignant new grow’th.s. the source of tlieir ('ellular 
constituents, the specific reactions of the host, the 
induction of artificial resistance to grow ths, the study 
of refraclorine.ss or susceptibility, the demonstration 
of the essential similarity of malignant neoplasms 
throughout the animal kingdom, bioehemii-al investiga- 
tions of great importaiK'e, and a host of other observa- 
tions over the whole field w'hich may be found in the 
first five Seientific Reports of the Imperial Cancer 
Research Fund published under Bashford’s direction. 
Ill-health compelled him to resign his appointment in 
1914. During the War he served in the Army in 
France a.-* a pathologist, and w'as at the time of his 
death adviser in pathology to the British Kori es on 
the Rhine. His work marks the heginning of the era 
oi the seientifie study ol cancer ip Great Britain. 

Archihai.d Leitch. 


Lord Mori.ev, O.M., F.R.S. 

Lord Morley, who.se death on September 23, at 
eighty-four years of age, we regret to record, was a great 
statesman and intellectual leader, the memory of whose 
work and noble character will long be cherished. As a 
w'riter on literary, historical, and liiographical subjects, 
he covered a w'ide field in a style at once delightful and 
stimulating, and in the field of public life he preserved 
the best traditions of sincerity and truth. Though 
Lord Morley was not directly concerned with scientific 
research, he was sympathetic towards it, and was elected 
a fellow of the Royal Society in 1892 under the rule 
which permits the Council to nominate for election 
persons who “ either have rendered conspicuous service 
to the cau.se of science, or are such that their election 
would be of signal benefit to the Society.’* He was a 
trustee of the British Mu.seum, 1894-1921, chancellor 
of the University of Manchester from 1908 until last 
March, and one of the first members of the Order of 
Merit created by King Edward VII. in 1902. Lord 
Morley was made an honorary LL.D. of the Universities 
of Glasgow, 1879, Cambridge, 1892, St. Andrews, 1902, 
and Edinburgh, 1904, and an honorary' D.t!.L. of 
Oxford in 1896. 



476 


NATURE [Septembkr 29, 1923 


and eionumic prorliKtion is of very recent j^rowth. 
It lias \ery truly been said tliat every f(reat metal- 
lur},d(-al discovery lias led to a rapid advance in other 
directions. J will as before deal with the railway as an 
examjjle. 

We tan scarcely apprc'ciate now the conditions 
whi( li existed from a nietallurgit.al point of view on 
our r.u’lway.s when the liritish As,soriation first met at 
Liverpool in 1S37. iron— made laboriou.sl\ , hetero- 
/^ciieous in charadcr and expensive of jiroduction not 
onlv in money but also, owing to the lieavy character 
ol the methods emploveil, detrimental to the very char- 
at ter of tlie workman — was the onl)' material available 
lor the vaiious parts of the mechanism of the loco- 
motive and lor the rails, llowev'er improvc'd the 
methods of manufacture were, there ccmld never have 
bc-en a universal development of rail traction if it had 
dc'jiended upon material made in such a w'ay. 

The demand was met at tlie Cheltenham meeting 
of the Britisli As.sociation in 1856 when Bessemer made 
public the invention he Jiad already been working on 
for two years, which was to ensure a cheap method of 
production of a material so csssential to transfiort. One 
should also mention with Bessemer the name of 
Mushet, whose work helpc'd so materially in getting 
rid of the red shortness which in the early days gave 
such trouble. We are apt at the present day to 
belittle somewhat the work of Bessemer in view of the 
more improved methods now employed, but his name 
must for ev’er stand out as the one who made c heap 
transport po.ssible. After the use of mangane.se in one 
form or the other as a deoxidiser and a “ physic ” for 
sulphur, there remainc'd, however, the baneful effect, 
due to phosphorus, which prev'ented the u.se of the 
ores of more general occurrence. There have been 
few more epoch-making announcements made at 
meetings of technical subjects — although this was not 
ajipreciated at the time by many of the audience — 
than S. (L Thomas’s announcement of the discovery 
of the “ basic ” process, which he made at the meeting 
of the Iron and Steel Institute in March 1H78. llis 
work, as.sociated with that of his cousin, Gilchrist, was 
the result of close scientific research. 

Another investigation which has given great results 
in transport has licen the ever-growing use of alloy 
steels. I'or tlie siientific inception of these we owe a 
great debt to Sir Robert lladfield. His first investiga- 
tions materiallv’ affect transport to-day. Mushet had 
previously worked on self-hardening tool steel con- 
taining tungsten, but the work was only ('arried out 
on a small scale. In 1882 lladfield had produced 
manganese steel. This is a most remarkable product 
with its great toughness, and is extensiv'cly used for 
railway and tramway crossings, where resistani;e to 
abrasion is of great value. This was the first of a 
remarkable series of alloys which have made possible 
the motor car and tlie aeroplane as we have them 
to-da) . 

Continuing his investigations, in 1889 Hadfield 
produced the compound of iron and silicon known 
as low hysteresis steel. Indirectly, this is of the 
greatest interest from a transport point of view, for 
when used in transformers it not only reduces the 
hysteresis losses, but also allows of a considerable 
saving in the weight of core material. 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very greatest use for various transport purposes. It 
is not too much to say that the modern aeroplane is 
the result of the material now at the de.signers’ disposal 
both for the engine and for the structure itself. The 
strength of .some of the chrome-nickel .steels combined 
with their ductility is extraordinary, and is due not 
only to the composition of the metal, but also to the 
results which have been obtained by patient scientific 
investigations relating to their heat-treatment, 'faking 
one other example, one may (piote the use of higli 
chrome .steel-- for the early investigations into which 
we owe .so much to Brearley, and to its later develop- 
ments to Hatfield also- for the valves of aeronautical 
engines, subjected a.s they are to high temperatures. 
At one time it looked a.s if the adv’antages which follow’ 
high comjire.ssion and its resultant high temperatures 
might be lost owing to the inabilitv oJ ordinary steels 
to resist this heat, but the employment of 73 per cent, 
chrome steel allowed work in this direction to be 
tontiniied. 

It is not onlv’ with steels that we have been benefited 
so mu('h from research. The case is as marked with 
light alloys, w’hich lutve aluminium as a base. 'Lhe 
latter itself is the result of investigation along scientific 
lines, and in aeronauticiil work jjarticuhirly much has 
been done tow’ards giving a metal both light and strong 
by the work of Widter Rosen bain, I". ('. Lea, and 
others. 

It may be said that all 1 have dealt with uj) to the 
present has been the result of special investigation, 
and that “ ordered knowledge " is not of assistance to 
an everyday engineer. 'I’he results I have obtained 
with the a.ssistance of mv colleagues, especially L. 
Archbutt and H. A. Treadguld, dealing with the solid 
loeornotive crank axle arc ol interest in this connexion. 
Not only is the axle subjected to slresscxs set up by 
revolving it while it is loadc’d with the weight of a 
portion of the loeornotive on its axle-beaiings and bv 
the steam pressure on the pistons transmit ted to the 
crank-pins, but it has also to withstand the shocks set 
up by its running on the rails, whicdi cannot be c'aleu- 
lated. For about twenty years we have endeavoured 
to get the knowledge we have obtained into an ordered 
state, from observation and discussion wdlh the metal- 
lurgists attached to the variou.s manufaiTuring firms, 
('ertain points are obv'ious, such a.s the necessity of a 
good miero-htrueture, and we can witli confidence .say 
that the steel “ shall be as free as po.ssible from non- 
metallic enclosures, and that the micro-structure should 
show uniformly di.stributed pcarlite in a sorbitic or 
very finely granular or lamellar condition and be free 
from any nodular or balled-up rernentite. It must 
also he free from any signs ol segregation and from 
any coarse or overheated structure.” (Extract from 
Midland Railway specification for crank-axle forgings.) 
Toughness rather than strength is required, and the 
studied consideration of these points has led to an 
increased life in miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
in spite of the fact that they have been constantly 
growing in size, in pressure on the pistons, and in the 
work expected from them. 

It will be appreciated that the above result, which 
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of firing, and wo understand that to-day more than 
1,000,000 tons per annum is being burnt under steam 
boilers on the “ Lopulco system, while in the next 
lew months, as soon as plants now in course of erection 
or conversion arc completed, the figure will exceed 
2,500,000 tons. The pioneer large boiler plant 
installation for pulverised fuel is the ” Lakeside ” 
station of the Milwaukee Electric Railway and Light 
Co. on Lake Michigan, 40,000 kw. of which was 
started up in December 1920. This boiler plant is 
held to be the most efficient in the world, running all 
the year round at 85-86 per cent, efficiency. The 
first large pulverised fuel boiler plant in Europe is 
now being erected at the Vitry power station, I’aris. 

Just forty years ago, on September 29, 1883, Prof. 
Dr. Carl Duisberg entered tlu' employment of the 
Farbenfabriken Bayer and Co. in Elberfeld, and the 
influence he has exerted upon the development of 
the German industry of coal-tar dyestults and pharma- 
ceutical products has made his name renowned 
throughout the world of applied chemistry. Prof. 
Duisberg received Ins doctorate at Jena; he then 
v\ent to Munich in order to complete his education 
under Adolf von Bacyer, and at that time laid the 
foundation of the great friendship which for the future 
connected him 4Yith that eminent chemist and with a 
large number of his pupils. Shortly after he entered 
tlic Farbenfabriken, and succeeded in making essential 
improvemcnt.s m the manufacture of .sub.stantivm 
cotton dyestuffs. He thereupon became the head 
of the firm'.s scientific laboratory, in which he mainly 
endeavoured to jnit the purely chemical work on a 
broader ba.si.s than heretofore. At the same time 
he began to organise the whole business, first by 
dividing the w'ork of the chemists according to 
the ditterent kinds and classes of dycstutls, etc., and 
then by uniting in one working concern the four 
principed German firms which make direct cotton 
dyestuffs This was the first step m the formation, 
later on, of the “ I.G.,” the large concern of German 
coal-tar dye makers. The site of the works in the 
narrow Wupper valley of Elberfeld having become 
insufficient for the rapidly increasing manufacture, 
it was resolved to build large modern works, and 
uniler I’rof, Diiisberg’s direction a magnificent plant 
was erected at Leverkusen, near (Cologne. During 
the War. after some years of keen competition, the 
remaining dye-makmg firms joined this first 
amalgamation, chiefly through Prof. Dui.sberg’s in- 
fluence, thus forming one large combine in which the 
firms preserve their individualities but, at the same 
time, all proceedings are directed by a uniform 
programme, and each firm partakes of the profits 
of the whole concern according to its share in the 
work. In addition to his activities at the Farben- 
fabriken, fh'of. Duisberg is well known by many 
other achievements in chemistry, while his great 
versatility is manifest from the volume containing 
his essays and speeches published by the Farben- 
fabriken on the occasion of bis jubilee. 

The intellectual stimulus to Cliina of the revolution 
of 1911 is still manifest by increased scientific and 
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intellectual activity. Despite the political disturb- 
ances of the last two years, the scientific institutions 
are growdng in number and usefulness. The Geological 
Society of China was founded la.st year, and held its 
first annual meeting at Pekin in January under the 
presidency of Dr. V. K. Ting. This year has also 
seen the establishment of " the China Society of 
Science and Arts," of which the China Journal of 
Science and Arts is the official organ. It is also the 
journal of the Shanghai Chemical Society. The 
fourtli number, issued in Shanghai in July (price 
2 dollars, pp. 303-424), edited by Mr. A. dc C. Sovverby 
and Dr. J. C. Ferguson, includes an interesting scries 
of papers and notes on scientific anti artistic work 
in China. The articles deal with the Chinese fisheries 
of Amphioxus, which in places is a food -fish , the 
Chinese " Alndskipper," Periophthalmus canUoicnsis, 
which Mr. Sowerby suggests is not merely m the 
process of evolution to a terrestrial life but may give 
rLse to a race that may replace the higher vertebrates ; 
“The Dragon Mines," by Dr. J. Gunnarj'Andersson, 
who describes tlie ancient Chinese excavations for 
fossil vertebrates for use as medicine, ami also tlio 
recent research on Climcse vertebrate paUcontology ; 
the war on insect pests, and on the r61c of bacteria ; 
ancient Chinese coins, by E. F, S. Newan ; Cliinese 
female names, by J. C. Arlington ; Chinese landscape 
gardening, by Miss Ayscough ; a recent exhibition of 
Chinese pictures ; a journey to the Yangtze gorges 
for photograjihic work, by H. F. Carey ; the dis- 
.sbciation of prehnite, zoisite, and epidote, by K 
Norm ; the conditions of the Chinese snap manu- 
facture, by Mr, llsii ; and the aborigines of Western 
China. There are also various reviews and notices 
of the work of the Chiuesc scientific societies. The 
Journal is well illustrated, and deserves the support 
of all interested in ('hina, as it gives a useful general 
review of scientific, artistic, and literary w'ork in and 
in connexion with China. 

Sir Humphry Kolleston will deliver an inaugural 
address on “ The Problem of Success for Medical 
Women ” at the London (Royal Free Hospital) School 
of Medicine for Women on October i, at 3.30 p.m. 

The Research Association of British Idour Millers 
has been approved by the Department ot Scientific 
and Industrial Research as complying with the con- 
ditions lai<l down in the government scheme for the 
encouragement of industrial research. The secretary 
of this Association is Mr. G. H. Ball, 40 Trinity 
Square, E.C. 

The British Medical Journal announces that the 
Canadian Medical Association is arranging for a Lister 
Oration to be given once every three years. The 
first of these will be given next year at the annual 
meeting in Ottawa by Dr. John Stewart, of Halifax. 
Dr. Stewart was one of Lister’s house-surgeons in the 
early days of the latter's work in Edinburgh. 

According to the New York corresiiondenl of the 
Times, a number of fires broke out in many counties 
of California on September 17, one of which spread 
to the residential district of Berkeley. Some six 
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hundrt-d Jiouses were destroyed, including the resi- 
flence of ])r. J1 I, Wheeler, president-emeritus of 
lierkeley I'nivorsity, but all the buildings of the 
Tun ersity itself were saved. The damage is esti- 
niat(‘d at 2,200,000/. 

Tni' Institution of I’elroleum Technologists is now 
installed m its new offices at Aldine House, Bedford 
Street, Strand, London, W C.2. In addition to a 
general office, council room, and a well-appointed 
Iibtari’, a large room has been fitted up as a members' 
room As a house-warming for the new offices, the 
piesident and council will receue menil>ers and their 
friends on Wednesday evening, October 3, from 8 to 
10 f> M During the evening scientilic apparatus will 
be e^hlblted and demonstrated Admission is by 
tuket only. 

'Put lectures on recint excavations given during 
the suininer by iMiss Claire (huidel will be repeated 
this w'l liter on 'Phursdriys, commencing October 4, at 
the Jlritish jMuseiim 'Phe .suhjc'ct, as lielore, wall 
begin with the earliest knowai cuihsation as shown 
liv tlie discoveries made within the last few yciu-s 
in iMesopotamia. and will include the excaxations 
at I’r and tins year’s wf'rk at Kish, now' known to 
ha\e been the ( ajiital of the fust Kmjure m the worhl’s 
hislorv, and said to date from about 5000 n < The 
evoliiLioii of architecture' from these cxirly times 
until till' K’omau and early Christian jicnods, showing 
the classical intliieiice on all subsequent art up to 
the prc'sent day, will form the basis of the lectunss, 
including whenexer possible tlu* arts and crafts of 
the jieople hurt her particulars may be obtained 
from tlie lion Si'cretarv, 120 Chevnc Walk, Chelsea 

Sir Ariiitk Kiirii, in his annual report on the 
museum of the Koyal ('ollege of Surgeons, refers to 
the coiiqik'tion of the scries of e.xhibits illustrating the 
principles of pathology. In Kiio, Prof. Sliattock and 
Mr. Cec il Iksidlcs commenced to select, arrange, and 
catalogue specimens. 'Phe War interfered with this 
work , lint six further stands were interpolated this 
year with the noteworthv result that, fc^ir the first 
time, “ a complete and systematic treatise on disea.se 
has been written, not in words, but in ilhi.strative 
specimens,” and the scope of the pathological section 
is regarded as fixed. Mr. Cecil Beadles is now in 
charge of the National War Collection, w’liicli will 
soon be arranged in aci'ordancc with an approved 
sclicme. The president of the Koyal College of 
Surgeons of Edinburgh has been given leave to make 
a selection from War specimens left in store, for the 
museum of liis college. Among notable additions 
made to the Museum during the past year are a cast 
of the tootli lield by Dr. H. F. Osborn to indicate the 
existiuicc of a human genus, Hespcropilhccus, in 
N. America during the Pliocene period ; a skeleton, 
probably of Anglo-Saxon dale, showing evidence of 
infantile paralysis. ” the earliest trace of this disorder 
in England ” ; and the late Celtic remains found at 
Wortley, Hants, pre.sented by Mr. R. W. Hooley. 

PoKj'o S.\NTO, the northern island of the Madeira 
Archipelago, has a population of nearlj' three thou- 
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sand, and the inhabitants have the reputation of being 
free from dental cancs. Dr. M. C. Grabham visited 
the island recently and examined six hundred 
natives, twenty-eight of whom were found to be cases 
of well-established canes. All except seven of these 
people, how'cver, came from Madeira, and only two 
of the seven showed the sign which characterises the 
Porto Santo dentition and is associated with im- 
munity from caries. Early in life, natives of the 
island develop this characteristic, w'hich consists of a 
.slight yellow' band on the upper incisors, and when- 
ever this yellow stain is present, a sound set of teeth 
accompanies it. The line or band occurs and develops 
witli a regularity w'hich gives evidence of the permea- 
tion of the blood fluids in the interstices of the 
rolumnar enamel and is associated with an influence 
protective against the access of ( arics Both the 
stain and the protective influence appear to be 
denv'cd from the highly mineralised water of the 
island, the springs of wlnc:h are rieli in chlorides, 
carbonates and sulphates, in contrast witli the sw'eet 
waters of Madeira. J)r. (jrabham found no scurvy 
on the island, bid many cases ol ])ulmonary disorder. 
Diarrhu'a and alimcntarv ailnieiits were singularlv 
absent, and the mineralised waters seenunl mimical 
to intestinal paiasitc's. 'rhere was no existing in 
stance of malignaid di.seasi*. 'rraditioiially some 
cast's have oeenrred, but no form of cancer has takem 
root at Porto Santo, and Dr (^rabliam is inclined to 
associate this exomplioii with the simple Iceding of 
the Jieople and with the absence of animal lats, 
exec'pt lard, from the food, and lard is known to be 
dclicient m the vitamin noces.sary to piomotc' grosvth 
and prevemt rickets, hood is taken cold ; tliert* is no 
milk or grc'cn vegetable's, and nothing to involv'c 
grinding mastication. The mam suslenaiice is de- 
nva'd from mai/e boiled with a mo'hcuiii of lard, 
with the occasional addition of lish and an onion or 
two At the Liverpool meeting of the British 
Association, where Dr Grabham described the re- 
sults of Ills incjuirv, he show'cel a skull (since de- 
posited in the Hunterian Mii'-emn) of a Porto 
Santo man of alunit sixty years C'f age, taken jiro- 
niiscLiously from an exposed grave, whose teeth were 
all sound ’ and also c'xhibited many specimens of 
the soil, the vegetation, and the mineral water with 
analyses. 

Among the forthcoming books announced by the 
Old \S’estminster l^ress is the 3rd edition of “ Popular 
Fallacies ” by A. S. E. Ackermann, which contains 
bgb pp. of new matter, and deals with 1350 fallacies, 
including the 4G0 of the and edition. 

The O.vford University Press will publish shortly 
an original work, by Mr. R. T. Gunther, on the 
instruments used by early men of science, under the 
title ” Early Science in Oxford.” The work wall be 
issued in two volumes — one on chemistry, mathe- 
matics, physics and surveying, and the other on 
astronomy. No iinivxTsity is richer in the apparatus 
and records of bygone men of science than Oxford. 
Mr. Gunther's illustrated account of her early science 
is the outcome of a first attempt to direct attention 
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to those instruments, and to early descriptions of 
instruments, b}’^ which scientific studies m the uni- 
versity have been advanced. 

Dr. D. H. Scott is bringing out through Messrs. 
Macmillan and Co., T.td., " Extinct Plants and 
Problems of Evolution,” a volume founded on a 
special course of lectures given in 1922 at the Uni- 
versity College of Wales, Aberystwyth, the object 
being to sketch, in broad outline, the geological 
history of the plant-kingdom, in its bearing on the 
theory of descent. Messrs. Macmillan also announce 
" Life in Southern Nigeria : The Magic, Beliefs, and 
Customs of the Ibibio Tribe.” by Amaury Talbot, 


Kesident. Nigeria ; vol. lii. (Mammalia) ol Ih-of. 
von Zittel’s ” Text-book of Palaeontology,” revised 
by Dr. Max Schlosser, translated under the direction 
of the late Dr. C. R. Eastman, by Marguerite L. 
Engler and Lucy P. Bush, and revised by Dr, A. 
Smith Woodward ; and a new and revised edition of 
Prof. W. J. Sollas's ” Ancient Hunters.” 

Errata . — In the article on ” The Earth’s Magnetic 
Lield for 1922,” by Dr. Louis A. Bauer, in our issue 
of August 25, the formula on p. 295 should be given 
the number (i) ; the second author mentioned in the 
fourth paragraph, third line, p. 29(1, should be Mr. 
11 . Furner instead of Prof. H. H. Turner. 


Our Astronomical Column. 


The Soeak Eclipse oe 1922 and Einstein’s 
ThI'Ory — T he current number of the Lick Observa- 
torv Bulletin, No. 346, contains the results of the 
observations on the deflexion t)f light 111 passing 
through the sun's gravitational field made during the 
total solar eclipse of September 21, 1922, at Wallal, 
W'estern Australia. The authors, Prof. W. W. 
Campbell and Mr. R Truinplcr, give all details for 
this particular research, which represents only a part 
of the programme of the William H Crocker JCclipse 
ICxpedition from thi‘ Luk Observatory. Two very 
interesting diagrams show at a glance the type of the 
results obtained. Tlu‘ first of these is a star chart of 
the neighbourhood of the eclip.sed sun containing 
the t)2 stars actually measured for the invc.stigation 
riie obspr\'ed relative displacements of the stars arc 
indicated by short lines oriented according to the 
diiections of displacements. The outline ol the 
brighter parts of the corona as well as the limit of the 
faintest traces of coronal light are indicated. The 
s(H'oml instructive diagram shoiis the observed radial 
displacements for each star as a function of the star’s 
angular distance from the sun’s centre, wliile for 
compaiison sake a cni\e is given indicating the 
values predicted by Einstein’s theory. This graphu al 
representation demonstrates the coincidence between 
the obseived and the piedicted light deflexions. Bv 
arranging the stars m groiijis according to their 
ilistance fiom the sun's ceiitie the observed relative 
radial displacements can be seen from the accom- 
panying table. 


Clljup. 


Weittht. 

Mean Diit 

Ol)s Rail. 

1 licori-tiral 

Sl.lls. 

from Sun. 

DispI 

Rail Displ 

1 

8 

9 '09 

0-64 

-hO-64 

-f-0*70 

2 

1 1 

19-42 

1 -06 

+ »*35 

+ 0-37 

3 

10 

20-15 

1-40 

+ 0-30 

-f-O -2 J 

*1 

8 

22-41 

I -66 

+ 016 

+ 0-17 

5 

9 

21-10 

1-90 

+ 0-17 

+ 0-13 

b 

8 

24-67 

2-00 

+ 0-15 

-t-O-IT 

7 

II 

21-32 

2-22 

+ o-o8 

-f o-o8 

8 

13 

21-37 

2 -. 5.5 

- 0-09 

f 0-02 

9 

14 

22-78 

2-97 

- 0-04 

-003 


It will be noted that the observed radial displacements 
given in this table are in remarkably good agreement 
with the values predicted on the basis of Einstein’s 
theory. The authors point out also that even the 
stars between i’25° and 2-25° from the sun’s centre, 
which he entirely outside of any trace of the corona, 
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show the light dcilexion well marketl, an effc*ct that 
would be dilficult to explain by an extended solar 
atmosphere. 

Ephkmfkides of Algol Variahle Stars. — At the 
meeting in Rome of the International Astronomical 
Union in 1922, the representatives of the Cracow 
Observatory undertook the calculation and publica- 
tion of these ephemendes. No. i, containing these 
calculations for the second half of 1923, has lately 
come to hand, edited by Th. Banachiewicz. The 
explanatory matter is printed both in Polish and in 
Peano’s flexionless T.atin, the latter being ca.sy to 
read. 

Comment is made on the fact that from the date 
January i, 1925, the astronomical ilay will begin at 
imdnigiit, which will cause a break of contiiuiity 111 
formula* that use the Julian day (beginning at luion). 
lo avoid confusion, it is suggested that a new cycle 
of days be cmploved for this juirposc, the zero date 
being the midnight at the liegimiing of Jamiarv o, 
1801 (Greenwich). This is adopted in the present 
work, and tables are given to reduce calendar dates 
to it. 'lables are given for stars, including Algol, 
the adopted elements being corrected by recent 
observations, made m several cases by J, Gadomski at 
Cracow The times ot minimum are given to the 
third decimal of a dav (about i^ minute). 

Since all the minima occurring on each day are 
arranged on the same page and in the same line, it 
IS a very simple matter to draw up a programme of 
work on any given night. 

Fuuther Search for Intra-Mercurial Pj.anlts, 
— Though we know from the presence of the Zodiacal 
laght that there is a considerable amount of scattered 
matter inside the orbit of Mercury, it becomes more 
and more unlikelv with each total eclipse that there 
IS any single body of sufficient size to be separatelv 
discerned or photographed ITof. Campbell and Mr. 
Trumpler have made a cari'ful search on the large 
plates (17 niches stpiare) taken for the Jvmstem prob- 
lem in the eclipse of September 1922. I'hey embrace 
an area of 15" z 15', and show 550 stars, the faintest 
being of magnitude io-2. They were compared, star 
by star, with the comparison plates taken in Tahiti 
four months earlier. Nothing was detected in the 
search ; it is noted that rapid motion might weaken 
a planet’s image, but, allowing for this, there could 
not have been any planet as bright as magnitude 8-5 
in the region of the plates, unless it was in the den.ser 
parts of the corona, Pcrrinc's search m 1908 covered 
a region 25'’ x 8^'’, but did not reach quite such faint 
stars as the present series! 
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Ma(.iimosl ('ultukl in East Yorkshirk. — T he 
disc ()\ (TV of Uie Maglcmosc harpoon at the lacustrine 
deposits' at Skipsca has led Mr. A. Leslie Armstrong 
to examine, in scarcli of further cxampiles of Magle- 
mose culture in Yorkshire, tlie strata exposed by 
iTTcnl erosion on the Holderness coast. In the 
Sefjtembcr issue of Man lie describes a number of 
/hill niipJcments found in the course of las explora- 
tion. lie remarks tJial " it is significant that when 
jiliuetl side by side with a series of the usual East 
\ orks artifacts from the surface, these deeply .stained 
( x.iiiiples from ilie silt and peat beds are as distinctive 
therelioin in tv})(' as they are in jiatination, and 
Uial Ihey tun be paiallele<i in both patina and type 
oiil\' b\’ certain implenuTits of ,i dark brown and 
liighlv lustrous patina found upon one or two re- 
strii'ted areas in the vKimty of Skipsea and Atwick, 
UjMin ele\ ail'd ground, whtcli there is reason to believe 
lepreseiit loiiner islands m the ancient marshland 
and sites of ('arlv oi'cuiiation ” 

NnonniK Man in Eatai.onia. - In " llabitantes 
.\eoliticos del J.ago Ibieims Aires {Rernta dd Musio 
dr la Plata, xxvii pp K.s-Kio), I >r. Jos(' Imbel- 
loni desdibes human ri'inains from Lago Ihienos 
Aires- a place far awa) in the south-west of Pata- 
gonia, winch must not be confused witli the town 
of Hiu'uos \ir('s It would appear that the number 
of prehistoric skeletons found m Patagonia diminishes 
rapiiflv from north to south 1 he descrijition, llierc- 
fore, of a number of finds near Lago Hiicnos Aires, 
in the .south west, is of special imporUince The fen 
.skulls described were found so long ago as i8<_i7 by 
J)r S. Koth under constnu tioiis called chenquci. — 
erections consisting of stones hi'a]iod over the bodies 
inor(‘ or k-ss symmetrically without there being any 
fotm of dug graves A number of these chenques 
occur ill the' region of tlie lake in cjuestion. Their 
age IS slated to be Neolithic:, tliough the only proof 
apjiear.s to be the absence of metal (other than j 
precious) from the funeral furniture associated with 
the burial. Neolithic culture it may be, but of w'hat 
date' in time*'' do the stiidenl of the physical 
structure of the early inhabitants of this part of the 
world Dr. Imbcllom’s brochurti will be of Intercast, 
for ;i long and detaiU’d description of the .skulls is 
given. Comparisons with similar remains from 
further nortli arc also included. Mention is made of 
some of the prcdiistoric skulls of the (.)ld World, but, 
though iiitc'rc'stmg, it i^ to be doubted if any real 
correlation between tvjic'S and e\en cultures of the 
New and ( )ld Worlds is ei er really likely to be fruitful. 

Si'uvi YS IN (iuicFNi.ANi). — The work of the Danish 
bicentenary expedition to North ('irc'enland under 
Mr. Jmiige Koch included imiiortant explorations in 
Peary Land. Some account of this work with 
prehininarv maps appears in an article in the Gco- 
guiffliual Journal for August TJie e.xpedition filled 
in the surveys of the uortli coast between i)e Long 
Fjord and Cape Bridgman, thus practically coni- 
plc'ting thfl! general survew' of the coasts of Greenland. 
On the return journey tlie southern part of i^cary 
Land was explored and suri eycd, and the pioblcm 
of the so-called Peary Chaniu-l reported by tlie late 
Admiral Peary in t8c'j 2 was finally solved. Knehsen 
in K)07 found that the channel as a seaway did not 
exist, but# Mr. Koch has uoiv discovered the reason 
of Peary’s mistake. The course of the “ channel " 
bet w ecu' j. P. Koch P^jorcl and Bronland Fjord is 
ticcupied by a long low valley, the flow of which is 
about 200 metres above sea level. Wandel valley, 
as it is named, separates Peary Land from the rest 
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of Greenland. Peary I.and is thus virtually an island, 
and probably during the period of greatest glacial 
subsidence in the pa.st w'as entirely separate. It con- 
sists of a northern mountain mass of two parallel chains 
each rising to above 2000 metres and a southern plateau 
nowhere over 1000 metres. This plateau is low' in 
tlic east and higher in the west. J>octil glaciers fill 
many of the valleys The expedition also did 
important surveys m Wulff Land at the head of 
Sherard Osborn Fjord and in Washington Land, cast 
of Kennedy channel. 

EAKTHyTTAKl- IN THh BaV OF ChIJIW'A. — TllC 
Journal of tlie Meteorological Society of Japan for 
January contains an article liy Mr. Saemontaro 
Nakamura on the earthquake which occurred near 
Nagasaki on December 8, 1922, when 27 persons were 
killed, II were injured, and 182 houses were destrox'ed 
MicroscTsmic observations at sex t‘r<U stations, the 
directions and durations of the earth-sound m the 
e])icenlra] region, and the direction and intensity of 
the shocks, indicate an epicentre in the Bay of 
Chijiwa 11 had the lyjncal tectonic cliaractenstics 
with legard to the time of distribution of after sliocks, 
and the distribution of the direction of the tir.st 
movement at stations about the epicentre The 
axis of the dislocation deduced by the first movenu'iit 
coinddes with a geograjihical, or geological feature 
of the locality. 11 caused no changes on Ml Un/en, 
an active volcano (|uite near the epicentre of the 
earthquake. It mav be supposcfl that this earth- 
quake has no direct relation wnth the volcanic 
eruption of Mt IJnzen The locality alfectcd is 
.situated about 300 miles to the west-south-west ol 
the recent intense earthquake which involved Tokyo, 
Yokohama and the surrounding country. 

WiiATiiFR IN Canada -- The meteorological service 
of the Dominion of Canada piibh.shes regularly a 
monthly Weather Map, and the map for July last 
has recently reached us Observations of air tem- 
perature and rainfall are shown for the .several 
meteorological stations comprised in the chart. 
The differences of temjierature from the normal are 
indicated by lines, much as w^e show isotherms 
Kamfall amounts are shown liy a varying degree of 
shading. July temperatures were higher than normal 
over most of the interior of British Columbia, m 
Alberta. Saskatchewan, Manitoba, and Kenora, 
Rainy Kivcr and Thunder Ray regions of Ontario. 
From the eastern end of Lake Superior to the Atlantic 
Ocean they were below' normal. The greatest excess 
of temperature, about 8°, occurred in Manitoba, 
and the greatest defect, about 0^, in northern New 
Brunswick. Precipitation over the greater part of 
the wheat region of the Western l^rovinces ranged 
from three to sex'^en indies. Coupled xvith the 
meteorological notes, the conditions of crops and 
fruit are shown for the diUerent jiarts of the Dominion. 

Salt-marsh Mosquitoes.- -The valuable work of 
Mr. J. I'\ Marshall and liis associates on the Hay ling 
Mosquito Control has already been commented upon 
in these columns (Nature, August 19, 1922, p, 261) 
ill reviewing the first report of that body. Since then 
steady progress has been made, as instanced in the 
second report (issued in May last) and in a recent 
article and letter in the Field. For any success m 
mosquito control work it i.s essential to arouse public 
interest and co-operation, and Mr. Marshall has 
succeeded in doing this at Hayling Island, Further, 
it is satisfactory to learn that the example of Havling 
has already been copied by Gosport, where a similar 
local ” control " has been organised under the 
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energetic direction of Surgeon-Commander J). H. C. 
Given. In the words of Mr. Marshall, “ Both in 
Hayling and Gosport the mosquito nuisance has 
already decreased by an almost unbelievable extent.” 
This satisfactory result is largely due to the pre- 
liminary biological investigations. These showed, 
first, that practically the whole of the nuisance was 
due to one particular species, Ochlerotatus detritus. 
Not only was it found that this species far out- 
numbered all the others put together (in the pro- 
portion, it is said, of not less than looo to t), but also 
it was found that the domestic Ciilex pi ptois, pre.sent 
in fair numbers, w'as not addicted to sucking human 
blood. In the second place, the very important 
discovery was made that 0 detritus Avill only breed in 
more or less salt water which is allowa'd to stagnate. 
The control of this species is therefore largely a matter 
of ensuring that no salt water is allowed to become 
cut oil from tidal action, and by united effort this can 
be done m any of the coastal towns wdiere tins 
particular species is the chad ottender against the 
comfort of the inhabitants. Such work must, how- 
ever, cover a considiTable area, for O detritus has 
been found to spread at least four miles from its 
breeding -grounds The experiences at Hayling should 
pros e valuable m any attempts which arc made in 
the control of our second .salt-marsh species, Ochtero- 
iulus easpius, wdiich is now known to be the chief 
cause of the mosquito nuisance in the London area, 
as well as at some East (’oast resorts In this case, 
howTver, the ])rol)lem is complicated by Bvo 
difficulties . in the first jdace, O. easpius does not 
breed exelusively iu salt water, and, secondly, its range 
of flight appears to be mucli greater than that of 
0 . detritus. It can scarcely be doubted, however, 
that a mucli clo.ser study of the distribution and 
biology of O. raspms w'ould reveal facts of wdiich 
practical use coiikl be made m reducing its numbers. 
The prime importance of such biological work has 
been well illustrated at Hayling. 

C'ainozoic and Kecent Aistral Euynchonel- 
LTDs — 111 Xateke, vol iio, p zGi, 10-22. thc fate 
that has overtaken the genera Tercbratula and 
Khynchonella, mostly under thc penetrating eye of 
Mr. S. S. Buckman, was mournfully recorded. Mr. 
F. Chapman (Proc. Roy. Soc. Victoria, vol. 35, p. 175, 
1923) now finds tliat Hutton’s Rhynctwnella squamosa 
must become the genotype of a new genus (here 
called bv a misprint ” sp. nov.”), which he names 
Tegulorhynchia. A critical description, with figures 
and a bibliography, is given of the C.’aino/oic and 
recent rhynchonellids of the austral region. 

Hard X-ray Tubes.— -In thc issue of Die Wissen- 
schaften for September 7, ITof. Knipping, of Heidel- 
berg, gi\'es a summary of his work on the cause of 
the inability to transmit electric current which is 
found 111 X-ray tubes after they have been in use for 
some time, even when the pressure of the residual gas 
in them is raised to o‘oi mm. of mercury by the 
regenerative arrangement with which they are 
generally provided. He finds ifiat the effect is due 
to the absence of positu e nuclei of hydrogen atoms 
wliich are necessary to render any gas at low pressure 
conducting. In their absence a gas at thc above 
pressure behaves towards the pa.ssage of electricity 
like a perfect vacuum, and thc author speaks of such 
a gas as a pseudo high vacuum. In normal circum- 
stances the hydrogen nuclei are provided by the 
moisture which is condensed on the walls of vacuum 
lubes, and continued use of thc tubes exhausts this 
supply. Prof. Knipping is continuing his investiga- 
tion, and points out that the present theory of the 
emission of electrons from heated bodies requires 
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modification to include the eflect of the surrounding 
medium. 

CoLEoiDAE Properties oe Rice Starch. — It is 
well known tliat the granules of starches varv- not 
only in their appearance according to their oiigin but 
also in their properties ; thus sago, tapioca, and 
ca.ssava starches yield more glutinous sols than others. 
This diflerence is well marked between the common 
and glutinous rice starches, and Messrs. T. Tadokoro 
and S. Sato have made this the subject of an interest- 
ing paper in the Journal ol the College of Agriculture, 
Jiokkaido Imperial Pniversity (1923, vol. 13, p i-(i5). 
These authors show that tliore is a difierence in the 
beliaviour of the tv\o kinds of granules towards 
iodine, and both in suspension and in dilution the 
affinity of glutinous starcli for iodine was less than 
that ol ordinary starch, ('oagnlalion of thc solutions 
by the addition of alcoholic hydrochloric acid or by 
solutions of metallic salts was obtained more readily 
with ordinary starch. The colloidal properties as 
shown bv the hydrating power, water retention, 
vi.scosity arul protective action (gold value) of the 
strong solutions was greater m the case of glutinous 
starch, thus indicating the greater dispersion of this 
substance in solution. In the formation of a jelly 
by the addition of tannin solution, a greater quantit>' 
of the reagent was required for the glutmous starch, 
and the nlirainicroscopic apjiearancc of the gel re- 
sembled a network instead of a foam as shown by 
the gel of ordinary starch. Further differences were 
shown by the two varieties ol starch with regard to 
thc decomposition of the blue iodine compounds by 
X-rays and various reagents, and the adsorbent 
power of charcoals derived from the starches by 
Ignition. Ill spite of the many dillerenc.es in colloidal 
behaviour of these two starches, there was no notice- 
able variation in their ordinar\’ chemical properties. 
The observed differences arc attriliuted to a diflercnt 
degree of fiolymcrisatioii between the starches. 

Liquid Fuels in Australia — The Australian 
Commonwealth Institute of Science and Industry 
has issued a bulletin (No. 24) compiled by Ji. E. 
Thwaites on ” The Production of Liquid Fuels from 
Oil Shale, and Coal in Australia.” The main part 
of the bulletin is occupied with a survey of mineral 
oil supply viewed as a world problem. It gives an 
interesting and compreliensi\^c revlew^ both technical 
and economic, together with speculations as to the 
future sources of liquid fuel. The problem is then 
analysed as it bears upon Australia itself. There 
the conditions seem to re,semblc those of Western 
Europe. Proved deposits of mineral oil arc scanty 
or non-existent Home protluccd liquid fuel will 
have to be derived from oil shales, lignites, and 
bitiiminoiis coal, of which considerable deposits are 
now'- exploited or known. The oil shales though 
rich arc limited in quantity and an existing industry 
engaged in their distillation is at a standstill, rendered 
unreniunerativc for the moment by high working 
costs The proved deposits of such shales w-ould 
not, however, fiirnisli Australian retpiirenieiils at 
present rates of consumption for more than ten 
years. The supply in the future will have to be 
baseil on coal and brown coal both occurring abund- 
antly. The existing towns' gas industry, carbonising 
coal at high temperatures, already makes a useful 
contribution of liquid fuel. The author looks lor 
greater production in the future from lips source 
and from developments of carlxmisatioii at low' 
temperatures. The technical and economic problems 
involved are recognised and a jilea is advanciMl for the 
institution of a fuel research laboratory to explore the 
subject with special reference to Australian conditions. 
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Royal Photogrraphic Society’s Exhibition. 


sixtv-cighth annual exhibition of the Royal 
' i'iioto^'raphic Society was opened on Saturday, 
Scpienilier 15, at the Society's liouse, 35 Russell 
S<]ii(ire It will remain open until October 27, and 
admission is free. 

I lie scientilio and technical section is, this year, 
duided into nine subsections, and it would have been 
a great improvement if this division had been main- 
tained in the exhibition itself, for those interested 
111 those matters prefer a clear classification to .sym- 
metrical hanging. There is a total absence of astro- 
nomical exhiliits, and the exhibition is the poorer 
for It. Still, the space available, which is more than 
heretofore, is well filled with good and interesting 
work. Any one who delights in animals of all sizes, 
birds, insects, etc., will find a selection of work that 
jirobably has never been excelled. Of special interest 
IS Mr. (Jliver O. I’ike's demonstration of the use of 
kmematography in his enlargement from a film 
.showing in eight stages at half-secontl intervals a 
cuckoo approaching a meadow pipit’s nest, taking 
out one of the eggs, laying its own egg, and flying oil 
w'lth the stolen egg, which it then eats. 

The American Raylo ('orporation illustrate Mr. 
11 C\ I Deck’s three-colour jirocess, wdnch does for 
colour prints on paper what the introduction of 
gelatin ])latcs did for ordinary negative making. It 
snnphfit's the operations and eliminates many of the 
difficulties. The three negatives are taken con- 
secutively, side by side, on a small plate, Imt the 
changing of the .siTeens and thi' shifting of the plate 
are done mecliamcally, and the total time occupied 
may be as short as one (jiiartcr of a second. Icacli 
record on the triple negative measures i in. >-1^ m. 
Development is done m a metal box, no dark room 
being necessary The final ])nnts are 3 m ^ 7 m. 
'I'he negative is enlarged upon a sheet which has 
upon It side by side the necessary red, yellow', and 
blue pigmenteil and sensitised gelatin films, each on 
a thin sheet of celluloid. It is developed in warm 
water, ami the superposition of the three is done 
b\ means of a spei.ial adjusting frame, so lliat the 
.iccurate rt'gisfer is very easily secured. 

'file radiographic prints exhibited are specially note- 


worthy. The human hand taken with an exposure of 
one-twentieth of a second by Mr. A. A. Campbell 
Swinton is compared with the radiograph made by Mr. 
Campbell Swinton in 1896 (the first made in England) 
w'hich retjiiired 20 minutes’ exposure. Dr. Robert 
Knox shows, among others, radiographic records of 
the movement of the left border of the heart, in a 
normal condition and in a case of heart block. These 
are taken wnth a slit diaphragm and a moving film. 

There is a considerable section of pliotoniicro- 
graphs which includes examples of almost every 
possible kind. Mr. F, Martin-Duncan has prepared 
specimens of the hairs of the primates by a special 
mounting process and illuminated them in a special 
manner, so as to shov\’ the extremely delicate cuticular 
scales on the outer surface. Tliese are of great im- 
portance as a certain means of identification and 
da.ssification. Mr. J. H. Pleilge shows a series which 
demonstrates the variation of stem structure in 
succc.ssive years of a twig of mistletoe. 

Specimens of the u.se of the Low-flilger Audiometer 
are shown by Prof. Low' ami also by Messrs. Hilger 
These include the Melba trill, the Melba exercise for 
the cure of corns on the vocal chords, and .sound wave 
records of several musical instruments 

The Royal Air J'orce has a senes of photograpJis 
taken from aeroplanes, which rlemonstratc to wdiat a 
wonderful degree of perfection this method of work 
has been ilevclopeil. Two aeroplanes m colli.sion at 
Northolt last June were photograjihed at the critical 
moment by Mr. D. V Clrumly. Mr. H Roiissilhe 
.shows drawings of the apparatus used for the 
correction of aerial jihotographs and the prixluction 
from them of plan maps, w'lth specimens of the stcjis 
m the process. 

Among the .stereoscopic prints, lantern slides, 
and colour transparencies wall be found many of 
excellent tpiality. Tire " Cine-Kodak ” and the 
“ Kodascope,” which reduce the cost ol taking 
" moving pictures ” to oiu'-fifth that ol the staiul.ird 
ajijiaratus, wall be demonstrated at 1 1 30 a m anti 
3 I'.M. each day. 'Fhese machines haw alrc.ulv been 
referred to m these pages (Naiiirk, Scptemlx'r i, 
P 33 J)- 


The European Drought of 1921. 


\ LFN(1TH^’^ ilisciission of divtTse aspects of tlie 
^ ^ grc.it drought isattordcd by Prof hilijipo Eredia 
in a ji.ijicr entitled “ La Siccitadel 1 <12 1 ,” jmblished on 
the .iiithontv ot the Ministry ol J^ilihc Works, Rome, 
111 r()22. Although tlie div weather of tliat year 
appears to luive allected m varying degrees praetic- 
allv the whole of Ivnrope, and m conjunction with 
the political sitn.ition led to the terrible famine in 
Russi.i, the region dealt with 111 this communication 
is limited to Italy, Swit/.erl.md, k ranee, and ilritam, 
and for the last-named country the author av'ails him- 
self of the material supplied by Messrs. Brooks and 
Glasspoole (Quart. Joiirii. Roy. Meteor. Soc , vol. 48, 
1022 ). 

In Ireland, and in Scotland except on the east 
coast, the rainlall of 1921 did not, as a rule, fall 
below' 80 jier cent of the normal, and as over much 
of these tw'o countries the normal amount is heavy, 
the deficiency of 20 per cent, did not mean any real 
condition of drought except, perhaps, for ([uite brief 
periods now and then during the course of the year. 
But 111 eastern and southern England, and the major 
portion of France, the total fall in 1921 only amounted 
to from bo to 50 per cent, of a much lower average, 
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.so that the eeoiiomic consequences of a deficiency 
ei|ual to halt the av'crage w'cre very serious. Locally 
in the extreme S.E. ol England the rainfall of 1921 
was less than 50 per cent, of the average, while in many 
places in southern and eastern France, Switzerland, 
and northern Italy it barely exceeded .jo per cent., 
i c. a dcficiencN' of nearly t>o per cent. In T.ondon the 
rainfall of the year was the lowest for at lca.^t 150 
years, and was actually less than the evaporation — • 
a very^ rare occurrence in the damp, cool climate of 
England. But whereas in E^ngland, France, and 
Switzerland the most intense phase of the drought 
coincided with the midsummer heat of June and 
J Illy, in Italy the dearth of rain did not become acute 
before September, after whicdi in northern or con- 
tinental Italy there was practically no rain till the 
beginning of 1922, the month of October, normally 
the wettest m the year, being absolutely rainless at 
Milan ajid other places — a unique occurrence for that 
month. 

In central and southern Italy, on the contrary, the 
deficiency of rainfall in the last three months of 1921 
was less marked than in the north, while the normal 
summer Mediterranean drought of peninsular and 
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insular Italy was actually less rigorous than usual. 
In continental Italy the snowfall both in the moun- 
tains and plains during the early months of 1921 was 
very light, and this coupled with the almost entire 
absence of rain in the autumn caused the Alpine 
streams at the end of the year to fall lower than had 
ever been remembered. Perhaps the most interesthig 
feature in the geographical distribution of the drought, 
as concerns the four countries named, is the general 
intensification from England in the N.W. to Italy in 
the S.E. — that is from a more oceanic to a more 
continental regimen of climate. (See article m 
Nature on “ Climatic Continentality and Oceanit}^” 
April 21, p. 5.^9) It is known that both excesses 
and delicicncies of rainfall with respect to the 
average are normally more marked in continental 
than in mantime regions, and the reason is not 
difftcull to understand when one reflects that ram- 
fall IS but a by-product of the circulation of the 
atmosphere and the changes of temperature, in the 
several strata, associated therewith. Hence, one 
would expect vicissitudes of rainfall to bear some 
relation to continentality, because all vanations of 
temperaturt!, seasonal, diurnal, or irregular, tend to be 
accentuated on land and damped out on sea. 

In l^'rance and England the drought, which was 
e.ssentially a summer one, commencing about Febru- 
ary and terminating about November, was connected 
with a marked excess of barometric pressure over 
central Europe There seems to be no doubt that 
the normal Mediterranean high pre.ssure was in the 
.summer of 1921 dispilaced nortliward, permitting 
secondary depressions to develop now and then over 
the Mediterranean Sea, with alleviation of the ordinary 
summer drought in that region as stated above. In 
England during the summer we were commonly 
located in tlie northern portion of the French anti- 
cyclone, with the usual westerly winds but without the 
usual moisture. More usually w^c he farther towards 
the polar edge of the south-westerly winds, which 
arc then associated with the convergent air-streams 
of barometric depressions , but evidence has been 
adduced (“ British Rainfall, 1921 ”) that in 1921 there 
was a greater preponderance of divergent air-currents. 

It is important that students endeavouring to under- 
stand something of the origin of rainfall in England 
should co-ordinate the more distant point of view of 
the physical geographer who associates our rainfall 
with the abundant moisture supplied to the south- 
westerly winds by the warm Atlantic Drift, with the 
more immediate point of view of the meteorologist who 
relates it to the incidence of barometric depressions, 
that is, of convergent and ascending air. Students, 
too, accustomed to think of the proverbial dryness of 
east winds in Great Britain, arc often greatly puzzled 
by the persistent rain we not infrequently experience 
with wind from that quarter. There is no discrepancy, 
however ; for in many cases of rain with east wind on 
the northern side of a depression, the moisture is 
supplied by an Atlantic current above the drier easterly 
current through which the rain is falling. 

L. C. W. Bonacina. 


University and Educational Intelligence. 

London. — An attractive series of free public lec- 
tures during the Michaelmas term has been arranged 
at King's College. Prof. A. Dcndy is giving nine 
lectures on Wednesdays, commencing October 17, on 
the biological foundations of society ; Mr. R. Aitken, 
five lectures on the geography of Spain and typical 
Spanish institutions, on Thursdays, commencing 
November i ; Prof. H. Wildon Carr, four lectures on 
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the Hegelian pliilosophy and the economics of Karl 
Marx, on Tuesdays, commencing October 9 ; and 
Miss Hilda D. Oakeley, three lectures on the roots 
of early Greek philosophy, on Tuesdays, commencing 
November 27. In addition, l*rof. R. j. S. McDowall, 
of Edinburgh, is giving an inaugural lecture in the 
Department of Physiology on the position of physio- 
logy in science and medicine on October 4, and Prof. 
W. T. Gordon is giving the Swiney lectures (12) on 
geology on Mondays, Wednesdays, and Fridays, 
commencing November 19, taking as his subject 
" (iem Minerals and their Uses in Art and Industry.” 
The lecture hour in every case is 5.30 p.m 

At Hmvcmity College, the h.st of pulilic lectures 
includes the following . mtroduetorv lecture by Sir 
Flinders Petrie on religious life in Egypt, on October 4 
at 2.30 p.M. ; three lectures on the new Babylonian 
creation and flood stories, by Dr. T (b Pinches, 
beginning on October 4 ; an introductory lecture 
by I’rof. C. Spearman on psychology as transtigiired 
behaviourism ; and a course of lectures by Prof. 
J. A. h'lenungon ionic and thermionic valves, beginning 
on October 24. Single lectures are to bo given liy 
Miss Margaret Murray, on primitive religion, on 
October 3 , by I'rof. G. 1 )awcs J licks, on the pliilosophy 
of Bernaid liosaiiqiiet, on October 8 , bv Mr Moms 
Ginsberg, on the sociological work ol the late Dr 
W. H. R. Rivers, by Mr. A. 11 . Barker, on the heating 
cqmjiment of a snuill house, and by Miss T. C. Ward, 
on the application of phonetics to the curing of 
speech defects, at various times on October m; 
and an inaugural lecture by TTof. A. V. Hill, on the 
present tendencies and future compass of physiological 
science, on October iG. I’arliculars of the lectures 
and course.s should be obtained from the Secretary of 
University College. 

A cour.se of SIX lectures on the bcanng of p.sycho- 
analysis upon sociological problems has been arranged 
by the Sociological Society, Lejilay House, (>5 Belgrave 
Road, Victoria, S.W.i 1 'he lectiiri's are to be given 
on Tuesdays, and commence on October 9 with an 
introductory lecture by Dr. Ernest Jones. Succeed- 
ing lectures will deal with man as an inilivuliial, the 
family, politics, education, and vocation. Half-price 
tickets arc available for a hmiteil number of students. 

A SERIES of "Celebrations,” arranged by Dr. E. H. 
Hayward, Inspector of Schools, of 87 Benthall Road, 
London, N.16, will be held during the winter on 
certain Saturday evenings ((> o’clock) at the Birkbeck 
Theatre, Birkbeck College, Fetter Lane, E.C. Four 
of these in particular may be of interest to readers of 
Nature, namely : Two homage celebrations, " The 
Geologist,” December 1 , and "The Scientist” (in 
general), March i, 1924, and two memorial celebra- 
tions, " Leonardo da Vmci,” January 12, 1924, and 
” Goethe,” February 9, 1924 All these four have 
a predominant scientific interest. Though we 
understand that Dr. Hayward has found it difticult 
to discover music and poetry that can be effect- 
ively employed m the glorification of science and its 
devotees, he has discovered some, and he thinks that 
the main purpose of the celebrations will be achieved, 
namely, the creation of emotional a.s.sociations in 
connexion with the history and the methods of 
science. Recent studies in psychology and sociology 
have pointed to the conclusion that knowledge and 
reason are more closely related to in.stinct and 
emotion than was formerly beUeved. Without an 
emotional basis, they cannot flourish or even receive 
adequate recognition among the mass of mankind. 
Hence the importance of Dr. Hayward’s attempt 
to employ ” mass ” methods and other devices. 



490 


NATURE 


[September 29, 1923 


Suggestions and criticisms are invited. Mozart’s 
“ Alagic idiite ” will supply some items of music, 
especudlv on March i. Admission will be free, 
\Mt limit ticket. 

Sj-conuakv education in the T'nited States in i<j2i 
and i<)22 IS reviewed m Ihilletm, 1023, No 12, of 
the Ihirean of Education, Washinghm 'I'he out- 
sf.'indmg .ichievement within the past few years lias 
hei'ii an (‘xtension downw^iids of the secondary school 
svslmii m many parts of the United States, especially 
in ( ities 'rypually, the extension has takt'ii the form 
of substituting for the normal .seijueiue of yi'ars of 
high school work follow'ing M years (ages (1 to 14) of 
elemental V schooling, a system sonietiines desciibed 
as tlu' 0-3-3, nii-aning 0 ve<iis (ages 6 to 12) of 
elementary schooling followed by 0 years of secondary 
school woik divided into two admnnstralive units of 
3 N’ears each, namely, tlu' ]ninor high school and the 
senioi high school units l'‘ssentially the change 
implies that the passage from the elementary to the 
secomhiry type of lurriculnm should synchronise with 
the commencement of the plu'sical changes of adoles- 
(cnce It IS generallv agieed in America that at this 
stage the }nipil n(*eds in Ins studies ( hange, variety, 
and human interest r.ithei than completeness ami 
logual arningement, and that conseipiently m place of 
the tniditional seventh and rnghth grade courses there 
should be a gmu'ral snr\(‘y of the chief (h'partments of 
knowledge “ Knghsh hteratuie, general .social science, 
general mathematics, geneial science, foreign lan- 
guage.s for those who dc'sire them, lunsii , art, physical 
education, and the [iractical aits ” This holds gotxl 
both for those who aie to leave school at 15 and 
for tliose who are to p<iss on to the senior high 
school. 

A siAiisncAi, surcey of (‘ducatioii in the United 
States IS given in Ihilletm No i(> of 1023 of the 
h'ederal Ihireau. It shows the following total enrol- 
ments m i()Hi-2o (m thousands) kindergarten 511, 
elementary 20,383, secondary 2|^o, unuersitv, college, 
and jirofessional school .p)2, teachers’ college and 
noinial school i()3 , giand total 23,050, being 227 
per cent of the total population. Included in the 
abo\e are tlu' following (‘iirolments in private, that 
IS non-st.ite, institutions . kindergarten 30, elementary 
148!), .secondary 220, university etc 28 1, teai'her- 
training i.^ I he estimated cost ot all this education, 
except pri\at(' elemc'utarv and jirivate secondary, is 
1301 million dollars, or, in dollars per head element- 
aiy 3(), .secondaiv 127, univeisity, college, and pro- 
fessional 4O0, teacheis’ college 131, other normal 
schools iScg The tigiires are exclu.sive of i ity evening, 
])rivate comnu'icial, nmse training, and Indian ami 
Alaskan schools hairolments in tliese amounted to 
587, 33O, .55, and ^2 thousands lespectively. (lifts 
and be(|nests to education m 1020 reached the nn- 
precedenti'd total ot <>7 million dollars, the highest 
pre\ ions lecoid being 37 million m ipih. The extent 
to which w'omen leai lu'rs ha\ e taken the ]>laceof men 
during till' ])ast 40 years in eh'ineiitarv and secondary 
schools IS strikingh shown in a table in another 
Bulletin, No. 2() ot i<)22, gi\mg the percentage of 
inmi teachers m 1880 and at the end of each subseipieiit 
ipiimpieninum uj) to i<i2o 43, 37, 35, 33, 30, 24, 21, 
20, 1 I I'he a\i‘rage annual salaries in dollars of all 
teachers, men and women, in the same >ears are given 
<is 11)5. 22 f, 252, 280, 323, 38f>, 483, 543, 871, but the 
last iiguie iiu hides supervisors and non-teaching 
principals Dining the past 50 years the ratio of 
pupils ill secondary schools, compared with the total 
enrolment in elementary and secondary .schools 
tombined, increased from t 2 to 10*2 per cent 
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Societies and Academies. 

• London. 

Institute of Metals (Manchester Meeting), September 
10— Sir Henry Fowler; The use of non-ferrous 
metals m engineering (Autumn Lecture). Of the 
non-ferrous metals used by engineers, the one which 
has been in longest use is copper, and it i.s at present 
tlie one most closely associated with engineering work. 
The uses to which its comparatively simple alloys 
with tin and zinc can be put are endless. The next 
in importance is tin, wdncli, alloyed with copper, lead, 
and antimony, gives us those white metals which 
are used to make bearings m machines. Aluminium 
is still most generally used m connexion with aero- 
nautics 

September ii — L A. Bolton; Th(> i.aiise of red 
stains on sheet brass 'Hie stains oci ur through re- 
actions of co]j])er oxides m the scale toimed during 
annealing and m the pickling medium (aipric oxide, 
contrary to the usual opinion, is as haimful as 
cuprous oxide The ])rcscncc of these oxides may be 
clue to iarelt‘ss wMshiiig after pickling, resulting in 
the presence ot .icul and salts during annealing, tlic 
prc'scncc of iron m the brass 01 upon Us surface, the 
use of impure rolling oils, etc. The mam c.iuse ol 
the oxidation ol the coppei is the use oi old-lashioned 
annealing furnaces m which the flames impinge 
directly ii])on the brass l^issible remedies for the; 
red-stam trouble are suggested — H W Brownsdon ; 
Jtrinel hardness numbers Bimel iiumbeis tor non- 
ferrous metals .should be expressed in figures that 
arc comparable This could be done il balls and loads 
arc used for which the ratio L/l)“ (the load m kilograms 
divided by the sepia re ol the b.ill diameter 111 millimetres) 
IS constant. Some one ratio for L/D* should always 
be used loi one class ot alloys , for the coiijier allots 
with Bniudl hardness numbers from about 40 to 200, 
tlie choice should rest between the nitio 3 as stan- 
dardised m the United States or the ratio 10 which 
IS favoured in some quarters m Urcat Britain —A 11 
Mundey and John Cartland ; Stereotyping Stcreo- 
typing is generally icgardcd by printers as almost a 
trade secret I'he process wvis invented by a ]iraetieal 
mctalhirgi.st, William (led, an Ldinbuigh goldsmith, 
in 1730 Stercotyqnng w<is traced from the plaster- 
of-Paris process to the use ol papier-mache flong, and 
Irom the simple stereo plates lor flat-bcxl machines to 
the ekiborate recpiireinents of the modern new^spaper. 
A high degree ot accuiacy is demanded m the mcch- 
ameal and inetalhirgical details in order to produce 
the good results which are a commonplace to every- 
one. --J. D. Hannah and L. L. Rhead ; Crystallisa- 
tion effect on galvanised iron .sliccts Manuiacturers 
of galvanised iron and steel goods alway'^s seek to 
produce a zinc-covcrcd surface having large char- 
acteristic spangles Small .spangles or lack ol 
spangles is disliked 'I'he metal— iron or steel — has 
practically no mfliicncc on the result if the tempera- 
tures are satisfactorily maintained. Ihire zinc does 
not yield large spangles, and too high a temperature 
mtertercs by producing large quantities of a zme-iron 
compound which cry'stalhscs in ncedle.s on the metal 
The presence of tin or ahiminium docs not ])roduce 
the desired result, but lead is effective The separa- 
tion of the impure zinc into conjugate solutions, lead- 
rich and zinc-rich, at the dipping temperature, and 
the method of subseqnoet crystallisation, may be 
the causes of these etlects. — R. C. Reader ; Effects 
of rate of cooling on the density and composition ol 
metals and alloy's. The densities of pure metals, and 
of alloys which solidify at a constant tcmperatiire, 
arc not affected by the rate at which they solidify. 
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Witli alloys which solidify over a range of tempera- 
ture, the slower the rate of solidification the lower is 
the density, and when they are prepared in cylindrical 
chill moulds, they are less dense in the centre than 
at the outside. When prepared in chill they are 
richer on the outside in the component of the lower 
melting point— A. H. Mundey and C. C. Bissett : 
The effect of small quantities ol nickel upon high- 
grade bearing metal. Nickel is now adtled to the 
well-known bearing metal consisting ol fin <13 per 
cent., antimony 3-5 per cent., ctipper 3-5 per cent. 
Tensile, comptession, and Iiardness tests gave no 
indication of improvement. The comparison ol hard- 
ness at varying increased teiiqieratures exhibited no 
improvement In the ca.se of the allo}' with no nickel, 
the hard eoiipcr-tm constituent is M*ry marked m it.s 
characteristic ciystallmc formation as seen under the 
microscope The presence ol nickel even m small 
qucintilies results m a great dimmution of this 
crystalliiu' structun' — Hiko/o Endo : 'I’lie measure- 
ment ol the cliange of \olume 111 metals during 
sohdilu ation. In the casting ])rucess it is very im- 
portant to know to what extent a change of volume 
(Kcuis during solidification In 1H88, Vineeiitini and 
Oniodei calculated tJie change ol volume of some 
fusible metals during soliclilicalion from the change 
of density at flic melting point, k Wicdemaim, Paul 
Pase.il, and Louis llackspill also used this method. 
M Toeiiler studu'd the change of volume by means 
of a dilatometer , lie suggested a relation of the 
change of volume of a metal at melting point to its 
.itomic weight K Porncmaim and F. Sanerwald 
measured the density of metals at vaiious high tem- 
jicratun's, using the principle of ;\rcliiincdcs, by means 
of a mixture ol .sodium and polassumi chlorides as 
liquid 'riie method of inv(‘stigation now u.sed for 
metals having melting ]ioiiits up to noo'^C., which 
was suggestecl by Piol K Honda, consists m the 
incasuiemenl ol the change of buoyancy ol a metal 
suspended in an m.ictivc liquid during its solidifica- 
tion or melting by means of a thermobalance. 

September 12 — Mane L \’ Gayler ; 'I'hc constitu- 
tion and age-ha rdemng of the quaternary alloys of 
aluminium, copper, magnesium, and magnesium sili- 
cide Alloys con laming ny) to 0 yier cent, coyiyicr, 

.\ yier ci'nt magnesium, and y yier cent, magnesium 
silicide were used. When copyier, magnesium, and 
imigncsmm silicide are present m ahimmiuin, any two 
of these eompoiients have a marked effect on the 
solubility ot the third and ultimately CuAJ.aiid Mg^Si 
are botli thrown out ol .solution. If copper and 
magnesium arc jiresent m a ratio greater than 12 to 
5 ayiproximately, then llu' alloys when quenched from 
high tern jiera 111 res age-hardeii at room temyveraturc, 
owing to the difference in the solubility of Mg-^Si at 
the qiu'iichmg and ageing temyicraturc. Age-harden- 
ing ol alloys of tlu; “ Duralumin ” tyyic is due yirinianly 
to Mg-^Si, and tlic addition of magnesium and coyiyicr 
is iinyiortant since both rediici' the solubility of 
MgnSi at Ingli and low teinyieraturcs and consequently 
reduce the maximum age-hardness due to MggSi.— 
Ulick R. Evans : Tlic clectro-chemical character of 
corrosion. There are two mam tyyies of corrosion : 
(i) that accompanied by evolution of hydrogen is 
characteristic of reactive metals yilaced in acid solu- 
tions, but the vckx'ity varies greatly with the degree 
of yiurity of the metal ; (2) slower corrosion, deter- 
mined by tlic diffusion of oxygen to the inctal, and 
comyiaratively independent of the purity. When a 
metal is immersed in a solution ot potassium chloride, 
alkali is yiroduced at the cathodic portions, the 
chloride of the metal at the anodic portions, and the 
hydroxide is precipitated where these meet. The 
electric current produced accounts for the greater 
part of the corrosion actually observed. Generally 
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the cathodic areas arc those to wliick has free 
access, while the anodic areas arc thdse protected 
from aeration. Corrosion usually proceeds most 
rapidly at the comparatively unaerated yilaces — Whence 
the mtcn.se corrosion observed in “ pits " and over 
areas cov'ered up by jiorous corrosion-products.— 
Douglas H. Ingall : Lxperiment.s with some royiper 
wire ; cohe.smn a function ot both tcmyicrature and 
cold work. Five samyiles of copper wire were u.sed : 
soft annealed and tom degrees of cold work given by 
25, 40, 50, and 73 jicr cent, reduction of area by 
drawing. The cohesion at high teinporaturcs was 
determined by placing given loads on the wire at 
atmospheric lemperiiture, heating the wire and deter- 
mining the tenqicralure at which il broke. All the 
sainjiles gave simiLir giaplis m which witli nsc of 
teinjierature the cohesion decreased along a straight 
line to a conslant critical temperature ol 350"’ 
bc\ond which the coht'sion was nqirescntcd by a 
sliarplv descending curve. The equations to the 
sliaight lines ('--«-//!' :ind to the curves !("-/? 
(wheie C cohesion and 1 ' 1enqvcr.it me) .showed that 
the percentage incie.ise ol the constant h and the 
percent. igc decrease ol the constant n won; repre- 
scnled by the i orrcsponding percentage reductions lor 
any giv'cii cold worked wire, willi the exception ot 
73 per cent, reduced wire. At the critical inflection 
terapcratuic the material was comparatively e.v- 
trcmcly fragile. -D. Hanson, C. H Marryat, and 
(irace W. Ford' Investigation of the effects ot im- 
jui rifles on copper. Ft. 1 . -The eftecl of oxygen on 
copper. The effect of oxygen, up to a coneeiitialion 
of o-3() per cent., on pure copper, was mvcstig.ited. 
The mechanical properties are not much a fleeted by 
small quantities of oxygen, and copper containing as 
much as o-i pei cent differs veiy slightly from pure 
copper. Tlu‘ electrical condiutivity does not tall 
rapidly, and values exceeding 100 per cent, of the 
International Standard arc olitamcd m .all annealed 
maten.ils containing le.ss than o- r jier cent of oxygen. 
This IS due to the low solubility of the oxide m solid 
copper 'J'he oxygen -bearing metals can be con- 

sidered as a heterogeneous mixture of pure copper 
and finely divided jiarticles of cuprous oxide. There 
IS <1 .soft ductile copper matrix, in which harder 
particles of cuprous oxide arc distributed so as to form 
a mechanical mixture. — Hugh O’Neill : Hardness tests 
on crystals ot aluimnium. Rnnell tests shinved that 
lit low lo;ids the different crystallogiaphic ])lanes 
resist penetration to different degrees, and give in- 
dentations of different shapes. In the Ifnncll sense 
the (110) face is the “ hardest” and the cube (001) 
face appears to be the ‘‘ softest.” Hut the load 
required to immerse the ball is apparently the same 
m all cases. Crystal boundaries arc without any 
appreciable effect in increasing the resistance of 
aluimnium to penetration. — 11 . 1 Coe : fhe beliavuoiir 
of metals under compressive stresses. Compression 
tests earned out on siu.ill cylinders of metals show 
that with successive increments of loads jilastic flow 
occurs, after the elastic limit has been exceeded, at an 
increasing rate. At a certain load the rate ot flow 
cluingcs abruptly, metals such as tin and lead be- 
coiiiiiig perlcclly jflastic, harder metals becoming 
more plastic than under preceding loads and im- 
mediately succeeding loads, llie term critical 
I plasticity ” is used to indicate the cliange in tlic rate 
of plastic deformation whicli most metals exhibit at 
a particular load . Annealed metals flovv" at a compara- 
tively low load and the rate of flow increases iq) to 
the load corresponding to critical ])l:isticity ; when 
worked, they are more resistant to compressive 
stresses until they approach the load corresponding 
to a critical plasticity, when they suddenly collapse 
and a marked temporary flow occurs. — Albert M. 



Portevin and Ficrre Chevenard : A dilatonietric study 
i)f 11 k‘ transformations and thermal treatment of 
li^jlit alloys of alummiurn, Dilatonietric methods, 
usm^' the recording differential dilatometcr, permit 
ol Die study of the transformations and the mech- 
anism oi heat-treatment of the liglif alloys of alu- 
mimnm-inagnesium-silicon, and m general, of alloys 
cont.immg two-phase, iiniyanant transformations. 
The siudy f>f the constant temperature transfonna- 
lions by the dillerential dilatometer, using a high 
sensitivity apparatus, leads to general cxjircssions 
icjiH'senting the phcnfjmena as functions of time and 
1eiTi])craturc. (,)ucucliing and tem])ering in these 
alloys tan be interpreted by the known v'a nations in 
the solubilitv of MgjSi in the solid state, without 
assuming any further fransfoniiations. — P. Soldau ; 
hkpiilibriuni in tin* system gold-ziuc (based on m- 
xestig.ilions of ekictrical eomluclivity at high tem- 
jieratuies). The alloys ol gf)ld and zinc belong to 
llie typ(‘ of AK-brasses, where A is a metal belonging 
to the fust anti K to the second group of the periodic 
sysb'U) These alloys are of considerable practical 
import. mee, as m thtur chemical nature they arc very 
close to the ordinary brasses Jmu' the determination 
(jf ehetru.d tondiictivity at high tempeiatures, a 
speci.il ajip.iratus was constructed which was checked 
by dctfimining the transtoruiation temperatures m 
iron and steel and con paring the results with those 
obtained by other methods. 

Pakis. 

Academy of Sciences, Seiitember 3 ~M. A. 
d'Arstmv.ii m the t hair --Allred Errera ; A theorem 
of linkages -Alexandre Rajchman : The Kiemunnian 
theory oJ trrgonomelnc.il senes — M Puthomme ; 
('ontnbutu)u tf) the study of the secondary X-r.iys. 
Two metallic wires, m the form of a cnxss, give a 
single .sharp radiographic image, but if a metallic 
screen such as a sheet of lead, be ])laced between 
the ^-ray bulb and the wires, then three images arc 
olxscrved, one on each side of the initial image. The 
two additional ini.'igos are due to secondary rays 
starting from the edges of the lead screen. The fact 
that a needle imbedded in the body may sometimes 
give a lamt extended image rendering it difficult to 
locate IS probably due to the same jihenornenon. — 
P. J‘\ Terroine, P Fleuret, and Th. Strieker : The r61e 
of the defieient ])roteids in supplying the minimum 
nitrogen roc]uiroment. J-'xpenments on the nitrogen 
assimilated by growing pigs from ammonium citrate 
and from gelatin. The amount assimilated varies 
greatly with the individual animal, (ielatin proved 
to be superior to ammonium citrate as a source of 
nitrogen. —Mme. Randoin : Study of the vitamins 
m molluscs 'bhe pre.scncc of the antiscorbutir factor 
in the o}'ster. From experiments on guinea pigs it 
is concliuled that the addition of oysters in .suitable 
quantity to a diet not containing vitamin-C is 
.suflicicnt to prevent symptoms of scurvy. — M. 
Athanassopoulos : The tunny fish of Greece. 
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The Imperial Conference and Natural 
Resources. 

A mong the problems being discussed at the 
Imperial Conference, now being held in London, 
one of the most imjiortant is the dexelopment of the 
natural re.sources of the British Kmpire, and this is 
a question which can no longer be approac hed on old- 
fashioned empirical lines. On the contrary, a success- 
ful solution can be expected only if the whole matter 
is put on a rigidly scientific basis. ^ 

The first need is for a scientifu' survey of each area 
of the Empire as a possible home of man. I'he result 
of such a survey would be a store of definite knowledge 
as to (1) the various raw materials (food and other) 
to be expei'ted from each area, and (2) the extent to 
which any area at present contributes its proper 
.share of such raw materials . 

Tw'o facts must, however, be laced before entering 
on any such survey for any part of the Jimpire. One 
is that the Empire is, politi('ally and economically, 
oceanic. We depend on the ocean not only for strategic 
security, but also for economic and commercial pro- 
sperity ; and our consciousness of this has tended 
or tempted towards excessive dependence, in tlie 
form of neglect of the tiny, but vital, home supplies, 
until we no longer attempt to grow bread enough 'for 
our needs during even a quarter of the year. Indeed, 
Mr. niurchill’s famous motor park is still a wilderness 
of hulks cumbering some of the best wheat land in 
England ; and ac'ross the Middlesex border Irom 
Slough a housing authority thought that the best 
“ brick earth ” in Middlesex was a good foundation 
for brick cottages. We may agree entirely that 
“working men had as much right as any one else 
to the best land in the parish,” and yet question the 
suitability of “ brick earth ” for any house-sites and 
resent its being alienated from its proper work of 
providing food by intensive culture. 

Space forbid.s detailed treatment of the homeland, 
but the fundamental factors must be kept in mind. 
In the first place, we ought to add 8,000,000 acres to 
our arable area, and ]>ut 250,000 men on them ; then, 
in any emergency, we could guarantee four-fifths of 
the adequate minimum of wholesome and nourishing 
food for all our people. Then literally some millions 
of our people never taste a drop of fresh English milk ; 
and the way to increase and cheapen the' supply is to 
increase our arable area. Denmark is so small and so 
liighly specialised that it scarcely gives a fair comparison. 
But in 1913 even Germany produced 485 lb. of “ bread ” 
per head of population (against our 90 lb.), and so had 
only 25 percent, of her farm area under gra.ss (against 
our 60 per cent.), and was able to rear one head of cattle 
to^the acre, while we reared only one to three acres. 
Lastly, our method of raising meat is appallingly 
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wasti-ful It takes 48 II). of ( ereuls fit for human use The continental part of the Trade-wind region is 
to raise one iiound of beef ; e\en the jiig, liy far the mainly savana, capable of producing almost unlimited 
most eionomieal (ornerter, consumes 3,000,000 tons supplies of cattle and maize and tobacco, and in several 
ol “ human " lood to prodiici- 250,000 tons of pork, areas already raising large quantities of cotton, to 

ham, and bacon. The .saving of time and money which the changes of Trade-wind climate are very 

and shijis, il w'e imported the meat instead of the food favourable, as they are also to tobacco. For example, 
tor (.ittle, would almost jia)' our whole unem[)loyment Nyasaland raises excellent”" Egvptian ” cotton on its 
dole; and even the liacon, equal in cjuality to that for heavy soil, and equally good toluu'co on its light .soil, 
which we paid Denmark about 30,000,000/. last year, if every’ native on this African .savana was guaranteed a 
could be imported from our own tropical dominions, supply of “Salisbury White ” maize, and was excused 

for tropical bacon is as “firm" as English bacon, his hut tax if he planted a certain area under c'ot ton, the 

if the pigs are given coconut in their food. British Empire would bec'ome the greatest producer of 

The British Ismpire, unlike other big emjiires, is maize in the world, and in two years the African 
an epitome of the world, so that we have naturally savana would be sending us 2,000,000 bales of 
a climatic base lor classitymg natural regions ; and cotton. 

we can distinguish half-a-dozcui broad types. Each of This question of cotton, however, is more important 
them has its approjiriate products, and siiould be en- in the monsoon region. India already rules the market 
('ouraged to prodiK e tlu'se ; and the various areas, being of the w-orld for jute, tea, oil-seeds, and rice ; and her' 
scattered over the whole wmrld, have t om])lementary population is of a very different type from that in 
seasons. Of these broad tyjies the most important Africa. India is, therefore, the only arc^a where there 
are the temperate, the Trade-wind, and the monsoon. can be an immediate increase of any product which 
The teinjierate type, as seen in Canada, has marine requires a great deal of labour , but, unfortunately, 
margins and continental intC'rior ; and the.se marine India, like Nigeria, being a monsoon area, gets its heat 
margins, whether dominated bv snowg as m the east, or before its rain — whicdi greatly handicaps the quality of 
by rain, as in the west, are specially timber areas and many cTop.s, e.spec'ially' cotton. In the meantime, India 
should grow and market iori’st products. In u;22, raises the worst cotton in the world, so far as length of 
Canada yirociuced very nearly 3,000,000 cords of pulp- staple is concerned, and very nearly the* worst in the 
wood and more than 1,000,000 tons of newsprint ; and world for ydcld per acre (85 lb.). But vvherevcT cotton 
yet just before the War we were importing from Germany can be grown entirely by irrigation, as in the north- 
more than twice as much wood-pulj) as wt imported west, or where the rain comes before the heat, as in the 
from (\anada, and more than ten times as mm h jiajier. extreme south-east, there could be a v ery great increase 
'I'he cleared forest is not suited either by .soil or by of “ calic'o ” cotton our greatest need ; and Jndia is 
climate to the growing of grain, but makes admirable not troubled, as Nigeria is, with a short growing-season, 
pasture; and exports should be in small, solid, and which involves the natives in the neces.sity of providing 
imperishable form, c,^^ butter and cheese, ('anada all food (Tops before thinking of growing cotton, 
and New Zealand alreadv scaid us 80 per ('eiit. of all These scattered examples may illustrate the sort of 
our imported I'ht'e.se, and Canada alone c'ould .supply all lines on which a geographical surv’cy ol the Empire 
our needs. Off each margin, a cold sea current is would proceed. Such a survey has been already 
exceedingly favourable to fishing, and on ('ach margin roughly made, and its results may be summarised as 
on hard trcTs flourish almost as w-ell as fore.st trees, follows: — ^I'he Empire (Tin produce : (1) all the wheat 
Kish, fruit, forest, and dairy yiroducts are, therefore, and oats, maize and rice, that we need, and most of the 
natural exports. 'Phe dry continental interior is barley ; (2) all the tea, coffee, cocoa, sugar, and oil- 
natural grassland with early summer rain, which is just seeds (margarine) ; (3) all the beef, mutton, pig, and 
as favourable to grain-growing as the perennial rain of rabbit products that we need, and most of the leather; 
the margin is to lorest. Canada is now the largest (4) all the wool, rubber, jute, and si.sal, and fully half the 
producer of wheat in the world — capable of producing cotton ; and (5) all the most important ('onstructional 
400.000,000 bushels a year. and industrial timber. In some of these cases, the 

Our Trade-wind areas are parti) insular and partly Empire is already absolutely supreme ; e.g. tea, cocoa, 
continental. 'Phe islands already produce the finest wool, rubber, and palm oil. All of them could be pro- 
sugar and coffee in the world, and have almost duced without a raising of price, probably with an 
unlimited possibilities in the way of raising fruit and actual lowering of it ; and it is obvious that an adequate 
tobacco. They could easily produce all the .sugar and all minimum of all should be produced. Ojily in this way 
the coffee that we need, and yet, in 1913, 90 per cent, of can we get rid^of a foreign monopoly, alf In cotton, and 
our sugar and 85 per cent, of our coffee came from foreign control, as in maize and meat, 
outside the Empire. 
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Aitken’s Scientific. Papers. 

Collected Scientific Papers of John Attken, LL.D., P.RS. 
Edited for the Royal Society of Edinburgh (with 
Introductory Memoir) by Dr. C. G. Knott. Pp. 
xxi + 591. (Cambridge: At the University Press, 
1923.) 30^. net. 

T he late Dr. John Aitken bequeathed to the Royal 
Society of Edinburgh a sum of 1000/. to he 
expended in issuing a reprint of his more important 
scientific papers. The work of editing the collection 
was assigned by the Society to its General Secretary, 
the late Dr. C. G. Knott, and the present volume is the 
re.sLilt. 

Aitken’s contributions to science and to its literature 
extend over half a century, and include about a hundred 
papers contributed to various societies and- periodicals. 
The subjects ranged over a remarkaldy wide field. 
Safety-vahes on steam boilers, colour vi.sion, glaciers, 
thermometer screens, colours in the sky and sea, are 
only a few of the subjects dealt with beyond the main 
work which occupied his attention for more than forty 
jears. The selec tion here piosented consists of thirty- 
eight of the more important papers, and has been made 
with great caie. The volume, which includes a brief 
account ot Aitken’s lile and w^ork, meets a real need, 
for in recent years the Royal .Society of Edinburgh has 
had to reprint some of Aitken’s pajiers more than once. 

The most notable contribution made to science by 
Aitken vvils his study of dust in the atmosphere and of 
the physical })henomena to which it gives rise. This 
forms the subject of no few'er than fourteen of the 
collected papers. He was drawm to the inquiry from 
consideration of the ]ihenomena accompanying changes 
of state and especially of the acceleration of such 
changes in the presern e of “ free surfaces.” In his first 
paper, on “ Dust, Fog, and Clouds,” he states his main 
conclusion. 

” Molecules of vapour do not combine with each other 
and form a particle of fog or mist ; but a free surface 
must be present for them to condense upon. The 
vapour accordingly condenses on the dust suspended in 
the air, because the dust particles form free surfaces 
at which the condensation can take* place at a higher 
temperature than whim they are not present. Where 
there is abundance of dust there is abundance of tree 
surfaces, and the visible condensed vapour forms a 
dense cloud : but when there are no dust particles 
present there are no free surfaces, and no vapour is 
condensed into its visible form, but remains in a 
supersaturated vaporous condition till the circulation 
brings it into contact with the free surfaces of the sides 
of the receiver, where it is condensed.” 

Aitken was fiQt the first to reach this ciOnclusion, for 
he had been anticipated by Coulier. whose results had 
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been published five years earlier. But of the absolute 
independence of Aitken’s work there can be no doubt, 
and his more extensive researches opened out the field 
of inquiry in such a manner that his name will always 
be associated with the subject. He proceeded in later 
papers to develop it further, to describe ingenious 
apparatus devised for counting the number of dust 
particles (or rather, condensation nuclei) in unit volume 
of air, and to state the results of a large number of 
olxservations, in w'idely different conditions, on the 
” dustiness ” of air in houses, towns, open country, and 
seashore, and on mountain heights. 

The present writer heard Aitken gi\ing some of these 
papers to the Royal Soi'iety of Edinburgh, and had the 
privilege of w'orking at the subject under his guidance. 
One w'as at first struck wdth the confidence with which 
Aitken stated his results, but there was alw'ays the note 
of reservation when a possible alternative was presented. 
Looking back on these early days, and in the light, of 
later work, it can be seen that ' although his results 
seemed straightforward and their interpretation ob- 
vious, Aitken was troubled by the fear that something 
more lay behind them. This is evident from his 
guarded language in speaking of the arrangements tor 
filtering dust out of a sample of air and his insistence on 
the readiness with which condensation takes place in 
the presence of alkaline salts and sulphur compounds. 
The fuller knowledge came later with Wilson’s experi- 
ments on the condensation of supersaturated vapour 
upon the ions in a gas ; and evidence, collected together 
in Dr. .Simp.son’s recent Royal Institution lecture 
(Nature Supplement, April 14), has accumulated to 
show that condensation at or near normal pressure 
takes place only on the hygroscopic dust particles. In 
another direction, too, Aitken’s work has been supple- 
mented. His explanation of the production of fog, 
especially the smoky fog of towns, was insufficient inas- 
much as it (necessarily at that time) took no account of 
those temperature inversions at comparatively low 
altitudes vvhidi prevent the lateral or vertical escape 
of .smoke-laden foggy air. But he was more nearly 
correct in his deduction that — 

‘‘ We must remind those who are crying for more 
perfect combustion in our furnai'cs and grates that 
combustion, however perfect, will not remove or 
diminish fogs. It will, however, make them cleaner, 
take away their pea-soupy character, but will not 
make them less frequent, less sulphurous, less per- 
sistent, or less dcn.se.” 

Aitken’s next contribution of importance was his 
paper “ On Dew ” (1885), in which he showed that 
deposits of dew are produced by the condensation of 
water vapour rising from the soil, and that the dewdrops 
on grass are formed from water exuded from the pores 
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of tli(‘ k-rtvfs w'hen the overlying air is already satur- 
ated His excursion into the dynamics of travelling 
cyclones and anticyclones fonns a less fruitful but not 
less interesting portion of his work. By an experi- 
mental arrangement of the ingenious kind that might 
he exjietted from him, he sought to demonstrate the 
flow of air into a region of low pressure'. Imside, and 
near the lower end ol , a vertical metal tube, three gas 
jets wer<‘. lit and the lines of flow of air into the up- 
draught in the tulie were then studied. 'I'he spiral 
motion was represented as being duo to non-uriifonn 
distribution of velocity in the horizontal plane through 
the lower end of the tube, Tfis theory was that anti- 
cyclonic areas supjilied descending and therefore heated 
air to cyclonic ureas, and also sup[)lied “ the cyclone 
with ])art of the tangential force necessar>' for produc- 
ing the sjiiral circulation so well known in cyclones.” 
Further, that— 

“ the upper winds, circling from the anticyclones, and 
to the cyclones, by moving more ([Uickly, and by 
moving at an angle across the lower air, tend to prevent 
the latter rising, even although it be the lighter. The 
effect of this ... is to drive the hot moist air lying 
near the earth’s siirlai'c to the circumlerence of the 
anticyi lone w'here it is ])ifked up by the cyclone, and 
as the s])irally moving cyclonic w'inds also tend to 
[irevcnt the lower air rising, the hot moist air is sw'ejit 
into the front of the low-jiressure area . . and it is 

drawn into the I'entre of the depression and . . . forms 
the core of the cyclone,” 

Sir Napier Shaw has jiointed out, however, thtit the 
difriculty lies in deciding whether or how tar any ex- 
[leriment such as Aitken’s really reproduces the natural 
conditions on the larger .scale. To begin with, that 
portion of the atmosphere within a cyclonic area has 
no resemblance to a vertical column the height of 
which is a dozen times its diameter ; its axis is most 
proliably not vertical ; it is not provided with a con- 
stant heat supply at its base ; it.s core is almost 
certainly not a mass ol warm moist air ; and the distri- 
bution of temperature is not symmetrical about its 
“ centre.” Lastly^ the w'hole system moves in a field 
of force the characteristics of which are not altogether 
simple. Thus, although Aitken’s exjieriment forms an 
ingenious illustration of eddy motion in a fluid, his 
theory of cyclonic motion has not done much to advani e 
the subject, exi'ept that it has stirred up the interest of 
others in the matter. Recent years have brought 
additional information, but the end is not yet ; nor 
will that lie reached w'ithout more extensive exploration 
and study of the first six or eight kilometres of the 
atmo.sphere lying o\-er and w ithin cyclonic areas. This, 
perhaps, is the greatest need of the meteorology of 
to-day. 

Notice must be taken of the admirable sketch of 
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Aitken’s work, drawn up by the late Dr. C. G. Knott. 
He show's Aitken as a typical example of the private 
scientific inquirer — a class to whom British science 
ow'es much. With ample private means, he pursued 
his inquiries in his own time and in his own way, happy 
in freedom from those distractions which seem in- 
separable from the occupation of official po.sition. He 
did his w'ork because he loved it ; he sought for the 
truth because it was ” something true and good for 
ever, not the mere outcome of craft or expediency.” 

Dr. Knott’s editorial work has been done w'ith care 
and discrimination. But a melancholy interest attaches 
to it, for the date of his imprimatur shows it to ha\'e 
been the last piece of work in a long and useful life. 

A. ('. M 


A Zoological Tribute. 

Bydragen tot de Dierkunde. Uitgegeven door II el 
Koninklijk Zoologiicli Genootschap Natura Artis 
Magistra ie Amsterdam. Feestnummer uitgegeven bij 
gelegenheid van den •josten gehnortedag van Dr. 
Max Weber, oud Hoogleeraar in de Zoologie aan 
de gemeenie Vniversiteit te Amsterdam. Pp. 342. 
(Leyden : J. Brill, 1922.) 25 guilders (2/, 1.?. M.). 

'"in'OWARDS the end ol last year the Royal Zoo- 
X logical Society Natura Artis Magistra of Am- 
.sterdam issued the 1 went) -second number of its 
publication, “ Bydragen lot de Dierkunde ” (( on- 
tnbutions to Zoology), on the occasion of the seventieth 
birthday of Prof. Max Weber. To this large volume 
no le.ss than forty-four zoologists have contributed 
papers on various subjects, and all thius unite, each 
in his ow'n way, “ to weave a small leaflet into the 
wreath w'hich his adorers, friends, and pupils offer 
him on this festivity.” 

As the table of contents itself includes a considerable 
number of papers, it is easy to understand that we 
cannot possibly give a summary of each contribution 
in particular, for such an account would exceed the 
limits of the space available in Nature. We must 
therefore content ourselves with mentioning those of 
special interest, first to the distinguished zoologist to 
whom the collection is dedicated, and next from the 
point of view of science. 

No more sincere admiration of Weber’s investiga- 
tions of the fauna of the Dutch East Indies, and 
his endeavours to establish scientific collaboration 
between the colonies and the motherland, can be 
expressed than is done by Koningsberger in his partly 
historical, partly modern, consideration of biological 
research work in Dutch Asiatic colonies. The zoo- 
geographical problems of this archipelago, which have 
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occupied Weber’s interest since his first explnrations 
in those regions, now nearly forty years ago, furnish 
the reason for Hugo Merton’s contribution, a paper 
“ Ziir Zoogeographie der Am- und Keiinseln,” resuming 
the results of his own scientific expedition in this 
interesting eastern region whicli shows such relationship 
to Australian fauna. 

The connexion witli the fauna of British India, 
studied se\ eral years ago by the scientific .staff ol 
the Indian Museum at (alcutta, induced Annandale 
to choose as his subject a discussion of the “Miirine 
Element in the Jmuna of the Ganges.” The bio- 
logy of such intermediate territories between normal 
frcsh-waler and real sea-water has always been a fairly 
difficult subject lor comparison in different areas, and 
this may be partly attributed to the huk of agreement 
in the use of the expression brackish water.” 

An attempt to suggest some unanimity has been 
made here by Reileke : “ Zur Biologic der nieder- 
kindisciien Brai kwassertypen.” ludlowing Kmar Nau- 
niann’s invesiieat ions of the food-salts of the aquatic 
organisms, Redekc based Ins division of the lon- 
diiions ot life ui brackish water on so-called cldorine 
s[)ectra. These paces should be of .sfKicial intere.sl to 
several iJriti.sh zoologists. The most important divi- 
sions are : 

Frr li w,il( r ti]( lo loo iuillij,'t.int. per litrt- 

01 i«')li.il)ii Flu’lil Iv ii ki-li), I •■‘'(1 11 r .11 - • pri li‘rr 

Ml ')lniiit (1)1,11 ki h). 1000 to ; . no. 

I’dIvIi iliii (\( IV liri'ki ii), iii<)U’ 111. Ill lo.iHJo pio liirr 

Several spei les are mentioned that are tyjacal lor 
cai h salinit y. 1 lio|.ie liiilisli zoologists will adopt 
these divisions also - or j)ro[)ose better ones. 

As the volume i.s dcdaaied to the greatest living 
Dutdi zoologist, we aie not astonished to meet a 
number ol jiapers which are more or less in close 
relation to Weber’s own fu Ids of investigation. Thus 
his friend, L. F. do Beaufort, gives “Some Remarks 
on the Anatomy ot tin* Melano-tienimae,” tlio.se 
remarkable fresh- water fishes of Au.stralia and part 
of the neighbouring archipelago. A fine Rontgen 
photograph .shows thei'r peculiar skull form, with the 
characteristic protruding mouth caused by the .sha[)e 
and position of the jiriemaxillai. 

H. f'. Delsman opens here a scries of .studies on the 
development of larval fish of the Java Sea and sur- 
rounding waters, earned out in the laboratory for 
marine investigations at Batavia. This branch of 
science may have a successful future for purely scientific 
as well as for economic purposes, as hitherto it has 
been very little studied in tropical seas. 

The director of the Zoological Garden at Amsterdam, 
C. Kerbert, contributes from his rich collection and 
his long experience a survey of what we know about 
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pregnancy, birth, adolescence, and lifetime of Hippopo- 
tamus amphibws, observed m the different zoological 
gardens of Europe. 

Only u sliort lime before his death. Kiikenthal 
drew up the result.s of his study ol a fretiis of the 
Greenland Right Whale, “ Die Bruslflossc dcs Groen- 
landswales, Bn/rcmi mysturlus L." The studv of these 
largest ot mammals is a territory on wliieh Weber 
and Kukcnthal often met, and more than once has 
been the subject of sliarj) (onlroversy as well as of 
sincere appreciation. 

We now pass to those papers wliii'h are more 
distantly related to Weber’s persomility or to his own 
.seientifu* work, and as such can onlv be regaided as 
the outcome of the locus of the authors’ immediate 
interest. Thev tall into two ehiel groups : systematic 
and anatoma al-phylogenetical. 1 )e Me) ere on Jav ancse 
agromv zincs ; Doderleni on the genus ('allinster ; de 
Man on marine rwnialodes; Eigenmann, Metzilaar, 
dark, Nelly di* Roov,and Horst ; indeed, thev are not 
the least of zooloij.st.s wdio work as “ mere ” system- 
atisls. An admirable paiior on “ Repeated changing 
of Body-lorrns in the Course of the Bhylogeny ot 
Tcleosteans ” lias been contributed by Abel. Here 
again we arc astonished at the author’s “ biological ” 
treatment of a subjeid so dead as the pakconlology 
and phylogeny of extinct fishes. 

J>ollo, in his own way of discussing matters, gives 
a survey of some of the remarks and ojiposition 
offered against Ins iheorv' of evolution, dealing here 
with the seeondarv* neetonie life of I’listi.s and Cerato- 
ptera and tlie rolling back of ihi' curled shells ol lo.ssil 
lelrahranehous <*ephalopods. Aci'ording t o J folio, tJiesc 
instances are hut secondary adaptations a< ( omplished 
along allot lier way. 

Finally, we wi.sh to direct attention to Dubois’ 
paper on the c[uestion whether the brains ol domesti- 
cated dogs have increased in volume in eomjian.son 
with those of wild races ol dog.s and foxes. He has 
woiked out accural el)- the results of liis measurements 
and weighings, and concliKles that, contrary to the 
usual opinion that domestic animals should have 
increased in brain weight, tame dogs at least are 
provided with smaller brains than their wild ('ongeners. 

From the fourteen contributions to this work 
written in the English language reference can be made 
only to that of K. F. Seharff “ On the Origin of tlie 
West Indian Fauna ” — a complicated problem. 

The volume is attractively illustrated, the first 
lull-page being a fine portrait of Weber. Paper, print, 
and illustrations are fully up to the usual standard 
of the publications of the firm of E. J. Brill, of Leyden. 

W. G. N. VAN DER SlEEN. 

O I 
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American Chemical Monographs. 

(i; The Oh^ih of Spedr a. liy P D. FooU- and F. L. 
Mofili-r (American (‘hemical Sodcty Monnfrraph 
Senes ) Pj). 250. (Xew York : The {'lieniieal ('ataiog 
('o Inc , 1022 ) 4.c;o dollars net 
(2) The Pn)prrli('<i of Kler Inc ally Comluclnig Systems: 
Joiluding Kledrolyles ami Melah. Py l*rof. Fharlt's 
A. Kraus. (American ('hemical So( lel) Mono 
j^raj)li Seru's.) Pp. 415. (New V(n'k • The ('hemical 
('at<iki;4 ( o. Ira ,1022,) 4.50 dollars 

(^^) (/ 7 »c and Gelatin. P>y Jerome Alexander. 
(American Chemiial So( lety .Monograjdi Series.) 
Pp 246. (.New York : Tlu' CluTnical (’atalofj; (’« 
ln<.,]02,s) 3 dollars. 

(4) Gatulytic /lit ion. P>y K (leorge Falk. P]). 172. 
(\e\\ York • The ('hemii'al Catalog ('<>. ln< , 1922.) 
2.50 <lollars 

(i) ' I 'IIP monognipli on ‘‘ Tlie Origin ol Spet tra ” 
1 has been ^\ell written by highly qualified 
authors. 'I'he subject is not an ea.sy one to handle, 
esjiecially ni view of th(‘ fait that the mathematii.s 
involved in tlu' quantum iheorv ol spectra is so dilficult 
that only those who ha\’e sjieeialisi'd in ad\anced 
mathem.itics can hope to lollow’ it The utmost that 
lan be doin', therefore, in |)resentlng the subjects to 
chemists is to try to gi\e to them a clear picture ol the 
general nature ol the ])roblems and of the .solutions 
which ha\e been found for them, without attempting 
to display the intermediate stages ol thi' work. 

Under these conditions, it is no seriou.s rellei tion 
ujion the authors ol this monogra]>h to say that Prol. 
Pohr has ai hieved a greater mea.sure ol suicess m the 
dilficult, il not almost ho]H'less, task of e\[)laming his 
theoiies to readers who are unable to understand the 
arguments on which they are based. This monograph 
IS, however, miuii more experimental in character than 
Bohr’s " The Theorx ol Spectra and Atomic Constilu* 
tion,’’ and is liberal!) jirovided with jihotograjilm 
rejirodiK lions of sjx'clra of the most diverse ty])es ; 
indeed, in the matter of successful illustration this 
book ma\ be conqiared with the publiiations ol J’rof. 
K. W. Wood, some of whose photographs are reyiro- 
duced in tlu' yiresent volume. 

As a general conclusion it may be .said that the 
authors of the monograph have rendered a valuable 
service to chemists by bringing together so much in- 
formation 111 reference to spei'troscopy ; but that they 
have probably overrated the mathematical and jihysical 
equipment ol their readers. The result is that even a 
physical chemist, with a keen interest in spectroscopy, 
is likely on reading this book to feel that he is being 
carried— no doubt by highly competent swimmers — 
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into rather deep water, where he is only occasionulh 
allowed to touch bottom, or to exercise his own limited 
pow'ers of .sw imming. 

(2) Prof. Kraus deals with a subject with which 
physical chemists are much more familiar. Ilis book 
yirofesscs to cover the proyierties of electrically con- 
ducting systems in general ; but, in ai tual fact, metallic 
conductivity and gaseous conductivity occujiy so small 
a portion of the volume that the monograph is really 
loncemed only with liijuid electrolvtes, although it 
lontains a final chapter on Tht* Properties of Metallic' 
wSiibstam es.” 

Earlier writers on electrolytic conductivity, especi- 
ally those of the* German sc'hool, have erred in paying 
attention almost exclusively to acpieous electrolvtes. 
This inevitably leads to a distorted view of the pheno- 
mena, since properties w'hich are cjuite exc ejitional are 
accepted as normal if they hajiyK'n to c'xist m acjueous 
solutions. Prof Kiaus, as a distinguished research- 
worker in the field of non-aqueous solutions, is j)ar- 
ticularl) wc‘11 cjualified to give a broader view ol the 
phenomena. Ills yiiesentation of the subject, there- 
fore, leaves the reach i w'ith the feeling that, undc'r the 
guidance ol the author, he has surveyed the whole 
width of the field, instead of being (ouvevecl ai ross it 
on a narrow stream ol 1 oncliic tiv itv -water with such 
high banks that tlie greater yiait ol the field is shut out 
Irom his view 

(^y) Mr. Alexander’s book on “ Glue and Gcdatin ” 
i.s, ill the opmuni ol the rev'iewer. oJ .1 much lower 
standard than the two jirec ecling v ohimes The author 
has already w'ritten a book on “Colloid Cheniistrv 
but IS not well kiiowm to English reacleis. loom the 
book itsell it is diflic'ult to know whether the author 
IS a colloid-chemist who has taken an inteiest in the 
manulacturc of glue, or a glue-chcmiist who has taken 
an interest in the tlu'ory of c'olloids. In any c asc' the 
monograph lays it.self open to criticism bv the fact 
that it IS neither a conqilete technical handbook nor 
a satislactory theoretical treatise. 

It i.s indeed dilficult to jiicture the mi'iital attitude 
of the author ol a technic'al work who finds it nec'essary 
to warn his readers of the importance of possessing 
“ minds flexible enough to fit all the fac;ts of Nature* ” ; 
or of the writer of a book on glue who proceeds to 
inform his readers that “ the decimal in the atomic 
weight of h)clrogen i*oo8 represents electrons.” 
Although the work contains a considerable amount of 
information, as well as many quotations from papers 
to which references are given, it is verv’ badly put 
together. In this case at least the American Chemical 
Society has made itself responsible for a work which 
ought to have undergone drastic revision before 
being issued. 



NATURE 


499 


October 6, 1923] 

(4) Dr. Fulk’s book on “ Catalytic Action ” has not 
been written under the authorit) of the American 
Chemical Society, althnii^di it is issued by the same 
publislu'rs, and it dilTers i!i .st) le from the mono<;ruphs 
reviewed above only in the absence of the Society’s 
Jtnprint and general introduction. Dr. Falk has 
recently published a book on “ Chemical Keactions ” 
m which he lays stress on the lorm<ition of intermediate 
addition-compounds ; he represents these b} enclosing 
the lormuke ol the reacting substances in large .square 
brackets, similar to those used by Werner to reprc.sent 
co-ordinated complexes. The jiresent volume is in the 
main an interpretation of the phenomena of catalysis 
on the basis ol this theory. 

The tlu'ory it sell lacks the jirei'iseness ot Werner’s 
theory of ( o-ordmation, and does not lead to any 
marked simplification of the task of exjilaining the 
jihenomena of I'atalysis. In this respect it is indeed 
less helpiiil than the crudely met hanical theories ol 
adsorjition which have so clearly jiroved their utility 
m recent \a‘.irs. and arc- desc-ribed in the tenth chapter 
of this monograph, 'riu- author states in his jm-fac'e 
that he h.is not attc-nipted to cover the whole field of 
Catalytic reacnons, but has discussed onl\ sullicient 
ca,a's to illustMte his own paitKuhir ])oint ol view'. 
Since this jiomt ol view is not especially helfiful, the 
ordinar) student wamld jirobably be w'ell advised to 
use d te.\t-book written from a le.ss specialised aspect ; 
but rcsearch-workeis on catalysis may wtII find fresh 
inspiration in a no\el w'ay of looking at familiar facts. 


Characters and History of the Ferns. 

The Ferns (Filirnks) Treated Con paralwely with a f’/ra' 
to their Xnltirid Classijuatuni. r»\ Trof. F. O. fknver. 
Vol. I Analytical Examination of the Criteria of 
Comparison. Tp. x-f^p^y. (Cambridge; At the 
University J’ress, 1923.) 305, net. 

T ills ])iiblicalion of the present volume is of peculiar 
interest to all who seek to understand the intcr- 
relationships of living (organisms. Con.si.stmg, as it 
does, of some 360 pages of beautifully produced and 
hberally illustrated matter, this book is indeed a 
literary effort of which botli author and publishers may 
well be proud. 

It has been Prof, Bower’s intention to present not 
only a reasoned statement of the relative value of the 
criteria on w'hieh the systematic grouping of the ferns 
must for long be based, but also to indicate for them 
probable relationships with other primitive phyla, and 
thus to render the comparative study of their phylesis 
contributory to still wider views on the descent of land- 
living organisms. The present volume deals primarily 
with the criteria of systematic comparison themselves. 
NO. 2814, VOL. 1 1 2] 


Presenting as it does lor the first time in the histor}- of 
the literature ot plant-systematics a fully co-ordinated 
and closely reasoned statement on the values ascribed 
to the characters considered, it forms a consjiiaious 
landmark m the progress of systematic thought and 
writing. 

On the criteria drawn from the widest study of 
external form, cellular segmentation, leaf venation, 
the vascular system of the shoot, dennal appendages, 
the position and structure ol the sorus, indusial pro- 
tections, the (haracters of the sporangia and spores, 
spore-output, the morphology of the jirothallus, the 
po.sition and structure of the sexual organs, and the 
embryology of the s])oro])hyte, the author’s rebuilding 
of the systematics of the ferns m the second volume 
will largely rest. It is not too nuu h to say that in this 
book Prof. Bower has valiantly endeavoured to formu- 
late anew standards ol ))li\letic comparison w'hcreby 
a new' and more reasonable order will arise out ol the 
chaos to w'hieh lern-systematu s had been refhu ed. 
A chapter is devoted to eadi ( rilerioii considered, and 
a compiehensive and carefully chosen bibliography is 
m each ca.se ajipended, chosen w'llh the author's full 
know'ledge of the literature ol his subject. 

Varied as are the w'avs whereby we arrive at our 
conclusions, our most absorbing interest , and indeed our 
ultimate aim m the study of h\ing organisms, lie in the 
determination of their inter-rel.itioushiijs, ft is .safe 
to as.serl that for the [last gi'iieration the only method 
open for a reasonaiile understanding of the jilulesis 
ol any group ol organisms has been the morpho- 
logical methoil. This jfi-of. Bower has hjllow'ed with 
admiiable persisteiK'v and lorcsiglit throughout a 
lifetime of active re.search. That the results lia\e 
fully justified the means cannot for a moment be 
doubted. To urrne ul a reasonable grou])ing of the 
lern.s from the c omparative study ol their characters of 
form, .structure, and reproduction has been the avow'ed 
aim of the author for many years 'fhal the meaning 
of the characters themsebes c-xjircssed in form and 
structure still escapes us w'lll be readily granted. Imr 
many w'ho have not follow'ed his phyletic method, the 
ab.sence of a final mterjiretation of structural characters 
may seem cause lor delay in the accejitani'e of the 
relative value of the characters discussed, and indeed 
of any wide application of the com-eptions of the 
relative primitivcness or advancedness at which the 
author has arrived. Instinctively, one revolts against 
the idea that hairs must be the expressions of relatively 
primitive characters, while scales, on the other hand, 
are indicative of advance, even though the author has 
conducted with consummate skill a special pleading of 
the case, supported on broad grounds by the illuminat- 
ing evidence of fossil-history. That primitive ferns 
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were riominantly hairy is universally accepted on the 
fossil evidence itself, but that hairiness in a living 
ornanism— which on other grounds is considered 
adcanced — may be viewed as a relatively primitive 

i liara( ter seems unjustifiable, especially in the absence 
ol any intimate understanding of the meaning of either 
huinness cir scahness in any living fern. 

The ease is similar, and indeed must be .so, with all 
the t liaraeters eoiieerned, considered as they are by 
the author on the broad liasis of structural comparison 
alone. It is so, for examjjle, in the consideration of the 
vascular system ol the axis, the venation of tlie leaf, 
and the garnet ophytic generations ; for although we are 
now in possession ol tlie liillcst kiiowh'dge of the 
distribution and structure ol vasdilar trad.s and of the 
organisation ol flie sexual gcncralion ol many ferns, we 
Mill know nothing of the meaning ol (ondui’tive ti.ssiie 
in the ontogenv ol an\ organism, or of the true values 
to lie assigned to lh(' gamelopliyles of aii} Icrn wliudi 
may figure in a systemalie discussion. 

In llie hands ol a less skilliil Writer and pleader the 
<oiue])tions ol “ biological jirobabilitv ” wlm li underlie 
the author’s treatment of stria tural charact(.rs miglit 
seem less alluring than they do m tlie pages ol this 
volume. 'J'hc' wc-.ikncss ol the morphological method 
lies indeed in its inliereiil inability to explain the 
characters eonsiderc'd It must ahvavs be so, until 

ii ( loser c o-o|)iTa1 ion lias been seemed and persistently 
maintained between morphological and phvsiologieal 
m\ e^tlgalc)rs. Its strength he.s in the knowledge that 
loi long i( must remain the sole avenue to wide general- 
isations on pliyletie rekitionslii])s. To its w'eaknesses 
and to tlie tc-nlativ enc'ss of the ecmclusions secured by 
niorphologii’al study alone*, the author of this work is a.s 
fnllv alive as is any student of phylogeny who Would 
arrive, at some distant ])eriod, by phvsiologieal inc|iiiry 
at a reasonable understanding ol any life process. 

The veiv doiihls and (ears which the consideration of 
tins Imok must natiiralh aioiise tor those who hav'e not 
emploved the author's nu'tlioels are, however, integral 
jiarlsol Its purpose*. \\’c* are on the* eve of new departures 
m mor|)holc)gic al mc]mrv. in which a closer alhanc'c 
between tlie j)urc phvsicdogist and the morphologist 
wall be secured. Tt is gg>c)d, then, to liav e this trc*atise at 
this time providing the sum of knowledge in a branch 
of biologicxil sc'ience so adinirablv condensed, and the 
])lnlosop]iy vvliieh has grown with it so .skiltully and .so 
elc'arlv presented. The day of the formal morpliologist 
IS [last : the day of the cau.sal morphologist is already 
with ns. It may yet be pos.sible to present a w'ork in 
winc h a chapter on “ the habit and habitat of ferns ” 
will form a satisfying conclusion to the treatise as a 
whole, for these are the expressions of the sum of the 
cliaraeters with wdiich the author has dealt so ably. 
NO. 2814, VOL. 1 12] 
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Whatever w'ill be the fate of the cdassification which 
the second volume of this treatise is to provide, the 
present' volume will stand as a classic in the presenta- 
tion of the thought and work of a school of investigators 
who for a generation have made history in biological 
inquiry. The pages of this liook should be read and 
re-read by every student of descent, and its matter 
w'ill be undoubtedly considered as a statement of 
structural fact winch has seldom been surpassed in the 
literature of tlie natural seic'nees for clarity and just 
judgment. J- McL. T. 


Our Bookshelf. 

Conlrihutiims to Embryology Vol. 14. Nos. 65-71. 
(Publication No 277) l*p. iiM 162 + 15 plates. 
(Washington. Carnegie In.stitiition, 1922.) 5.50 

dollars. 

Amonc notewortin papers on the development ot the 
cm iilatorv svstem by JC D. Congclon, II. II Woollard, 
Florence K. Sabin, and others, this volume contains 
an important eontribution by Charlc's A. Doan to the* 
solution oi the prnblc'm of the bone-inartow eirc illation. 
Ills method of invc-stigation wa.s general nqci lion.imdei 
a [iressnre ol 130 nnn of meieuiy, with an Inclian-ink 
solution, of the va.s('ular .system of alioiit forty pmeons 
J’y this means he claims to have btoiinht to light the 
e\islc*nc e ol an (*xtensi\ e c apillarv [ilexus c onne e ling the 
branchesol the siiuisoidal. v eiioiis eJenu'uls arranged 
in tiiits. which probahlv lorm the .ictive, Iuik tuning 
vascular lu*d ol the hone-manow. 

It is suggested that the normal .state* oi lh(*se blood- 
c'liannels, winch must lie stucliecl in hvpoplastic 
marrow's, is cine of eollajise 'J'his view tiic* author 
correlates with his c unchision that the vasi ular system 
of the lione-marrow is a closed sv.slc*ni, and with 
Dtmker’s diseriimnating statement that red (*ells are 
ap[)arentlv found outside the l)loo(l-sttc*am. and enter 
the moving current us a result ol growth pressure, but 
that their extravase ular origin is not im])hcd bv this 
prc'sentation of the tac ts It is c lear that the c apillary 
.system deseribed would add to the enclotlieluim o( the 
larger ve.sscls the amount rej)resc*nted m a dose and 
extc’nsive network throughout tlie marrow'. In the 
light of this, Sabin’s work on the origin of blood-cells 
in the ehic'k embrvo is rev lew'ed. The* venous sinusoids 
ot the author’s text are the venous rapillartes of mo.st 
other writers. There is much to recommend the new 
term. Another point of interest is the author’s 
deserqition of the relation betwee-n the vc*ssels of the 
marrow and those of the periosteum, and of tlie com- 
pact tissue of the dia[)hysis. 

Die Vegelaiwn der Erde. Herausgegeben von ITof. A. 
Fngler und Prof. 0 . Drude. XV. : Die PJlanzenwelt 
der hohvischen Anden und thres bslltchen Vorlandes. 
Von Prof. Dr. Th, Herzog. Pp. viii + 258. (Leipzig : 
W. Engelmann, 1923.) 27,000 marks. 

The first part of the work under notiee deals with the 
physical geography of Bolivia, a country comprising 
both high Andean tableland and moist tropical forests. 
This is preceded by a short account of the various 
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botanical expeditions to Bolivia, one of the most 
important being that of Weddell, which led to the pub- 
lication of his classical “ Chloris Andina.” Dr. Herzog 
has made two expeditions himself, and the book before 
us is largely based on his own extensive travels and 
observations. 

The second part is divided into chapters dealing with 
the several groups and families of plants which com- 
prise the flora. The characteristics of the formations 
are described and a brief account of the different eco- 
logical regions found on the west and east sides of the 
Cordillera and in the high Andes is also given. 

In the third and largest part, tlic types of vegetation 
and the history of the flora arc more fully dealt Avith, 
and throughout the Ijook there are numerous good text 
figures showing the different types of vegetation from 
the low lands of the (Iran (duico, the eastern edge of 
the Cordillera, the Savanna region of Santa ('ruz de la 
Sierra, and the vast high Andean region which has so 
remarkable a floni. There is also a useful short chapter 
on the cultivated plants of Bolivia, and three vegetation 
ma})s and jilans euneludc the \'olume. Throughout the 
book the author indicates the affinities of the flora to 
the floras of adjacent and distant countries. 

(j) A Text Booh of Devtal Anatomy and Physiology. By 
John flumphreys and A. W. Wellings. Pp. viin- 
.^23. (I.oudon : E. Arnold and Co., 1923.) ibsMiet. 
(2) A Manual of Human Anatomy for Dental Students. 
11 \ R. Bramble Green. Pp. xi + 263. (London: 
Benn Bros., Ltd., 1923.) iSv. net. 

Within its necessary limitations, each of these books 
IS admirable. Half of (i) is devoted to comparative 
dental anatom}', being a well-wntten and straight- 
lorw'aid ac('ouut ol an intricate .subjei't wdiich may be 
expected to contribute f'onsideralily to the Cflucation 
as well as the instruction ol dental students. Jl it 
fails at all it is w'hen too great a desire for the briel 
and definite leads to siuh statements as that “the 
adoption of the erect attitude led to the perfecting of 
the hand, that marvellous piect* ol mechanism b) winch 
man’s progress became assured, and in consequence of 
this lame the increase in cranial capacity and intel- 
ledual development.” .Such a statement, moreover, 
does not represent current view's. 'Fhc less general 
matter is excellent. 

(2) Mr. Green has filled a gap in the senes of text- 
books. Ills account ol the salient features of human 
anatomy is w'ell arranged and well illustrated, and he 
has shown great discretion in neces.sary om'ssions. 
The ligaments called “ alar or check ” m the text are 
marked “ ai'i'essory ” in the corresponding figure ; 
but mistakes are few. 

Die Pfetlgtfie : nach eigenen toxikologischen vnd ethno- 
logischen IJntersuehimgen. Von L. Lewin. Pp. xi + 
517. (Leipzig; J. A. Barth, 1923.) Grundzahl; 
13 marks. 

Dr. Lewin'.s monograph on arrow poisons is one which 
neither students of toxicology nor those who are inter- 
ested in primitive science and methods of warfare and 
the chase can afford to neglect. Its comprehensiveness 
and careful attention to minute detail are such that it 
is not surprising to learn that it is the product of some 
thirty years’ study and research. In an introductory 
c'hapter he surveys briefly the early use of poisoned 
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weapons, which were well known to the ancients and 
may, the author thinks, go back so far as late palaeo- 
lithic times, if, that is, his explanation of certain 
grooves in Magdalenian bone iraplementsjs correct. 
He then goes orf to describe in detail the various forms 
of poison, both animal and vegetable, in use in all parts 
of the world, including Europe m early historic times. 
Not only does he deal with their preparation, but he 
also considers their chemical composition and gives the 
result of experimental observations of their effects and 
the length of time in w'hich the.se effects are produced. 
Special attention has been given to the well-knowm 
Upas or Ipoh poison of the Indonesian area and the 
curare of .South America, and in both ca.ses interesting 
ai'counts of the.se poisons are quoted from early 
travellers. 

A NaliiHilisl in Hindustan. By R. W. G lliiigston. 

Pp. 292+10 plates. (London: 11 . E. and G. 

Witherby, 1923.) i6v. net. 

Imbuki) with the spirit of Fabre, and possessing miM h 
of his ingenuity and accuracy, Major Hingston gives a 
fascinating account ol some of the ants, spiders, and 
dung-burying beetles that he has watcheil and sub- 
jected to various e.xpenments in a small patch of jungle 
in the Fyzabad district. Oi the many good tlvngs 
that he sets before us perhaps the most interesting are 
his observations on the pow'er of eomniunication with 
one another that is possessed by ants, and on their 
sen.se of direction. That an ]ndi\'idual Phidole ant 
having found treasure aiield is able on returning to the 
nest to send forth direct to the treasure and unescorted 
an .army ol its fellows, compels our wonder. The 
author. hovve\er, shows eoiivinemgly by reference to 
other species how in all probaliility this amazing faculty 
has been evolved from very simple and jierfectly 
intelligible beginnings : — guidance of one follow'er by 
ai'tual touch along the whole route is the starting jiomt ; 
progre.ss towards the complex jihenomenon exhibiteil 
liy Phidole depended on suLCc.ssive refineinent.s ol the 
olfaitor)’ sense. That sense of direction is possessed 
seems proven by the experiments cited ; but “ it is 
quite inexplicable to us.” 

La Chitnie et Vtndustrie. Numero special, mai 1923. 

(('ongrAs Exposition des combustililes liquides.) 

Pp. 852 + xeii (Paris : 49 rue des Mathurins, 1923.) 

n-P- 

La Societe de Chimie Industriclle organi.sed in the 
month of October 7922 an International Congress on 
Liquid Fuels, w'hich appears to have fulfilled the objects 
of the Society. A very large number of scientific and 
practical problems, due for solution, were discussed 
by the members of the ('ongress. The results of tlu ir 
labours are seen in the 800 pages of this volume, 
which in effect becomes a text-book illustrative of 
current procedure in the winning and in the utilisa- 
tion of liquid fuels. Much is said of the prospect of 
future supplies, but little can be known with certainty 
in view of the doubtful duration of the yield of known 
wells and the unknown possibility of the discovery of 
further oil fields. So small an area of the world has 
I yet been surveyed, and so little is known of the origin 
of the various oils, that the time is not yet ripe for the 
formation of broad policies. A watchful, waiting 
attitude i.s the only scientific one. 
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Letters to the Editor. 

[ l'ht‘ h. (It lor does 710 1 hoUi httn\eif respomibte lor 
opinions expressed b\ /its 1 01 respondents. Neither 
Ltin he undertake to return., nor to correspond 'with 
t/it writers of., lejccted manuscripts intended for 
tins or anv other part of NxirRh No notue is 
takiH o! anonymous comniunuations ] 


(Correlation of Upper Air Variables. 

1 i)t) 111)1 st*c Hut I’rof Mahalanobis (NAri:i<h, 
S('i)tcinl)fr J, ]) J23) lias j'lven anv pood reason lor 
llic statcniciit that Hu* correlation coelliciciits that 
I ha\c ol)tain(‘<l fioni the KnglisJi balloon ascents are 
to be taken as the upper hniit ot wh.it is possible, 
estepting that ( apt I loii^las working on .1 dittcTent 
system in one spiaatic instaiue has obtained a lower 
value I freely admit tlie\’ may l)e wrtmg , unless 
one has a very large sample oiu* always h.is tf) reckon 
with the casual (Tror of a (orrelation toelTifieiit, but 
tlii-re seems no reason why 1 should not ecpially well 
ac(i‘pf Dr ( hapman's loiulusion that they are too 
low 

lakmg Jhof Mahalanobis’s ecpiation (i) (Memoirs 
of the Indian Mcdeoiologu al Dep.irtinent, \ol xxiv , 
])t 11 , ]) ij), transposing it somewhat, and re- 

aitanging, we get the following expression for the 
conection for tlu' observational errors- 


t i I ^ I 

Ir '■’'V , 


wheie 1 and v denote the true departures from the 
mean, Aj and I'l the observed deji.irtures, and n and h 
the errors 

la't us take- the special case of the correlation 
between pressure and temperature at a fixed height 
bet'veeii 4 and 8 kilometres Here is ecjual to 
o 85 and the ratios s„.\, and are known to have 
a V able of about i , 5 

Substituting a]ipio\imate iiumcncal values the 
correction is 

o-.>o(o-85r„j. I 0-83?-, „ - i o-o4{o-83 

- 0-0 

Owing to its comparativelv high numerical co- 
elluumt the first bracket is the important one, and 
a negative correction reepnres that and r*,, should 
be negative and and positive 1 can see no 
reason why the correlation vnihies should be anything 
but casual; they will ciTtainly be small Moreover, 
.r and y are prtsitivclv and highly correlated and 
therefore' r„j, and are likely to have the same 
sigiL; so are toj. and heme it does not seem 
likely that the tc'rm can supply a large correction 
either ]>ositive or negative. 

In the second bracket the coefficient r„t, is certainly 
positive far the spc'cial case where a and h refer to 
the’ errors of temperature and pressure at about f» 
kilometres height 'Phis is apparent because y, is 
calculated by Lagrange's formula and a positive v'aliie 
of (u) mcre.isc's the value of Vj and therefore increases 
(/)), but the casual error of Vj due to faulty calibration 
or mcorrc'ct working up will prevent the correlation 
between a and b bi'ing as lugh as o 85 and the term 
will bo positive. 'J'lie third bracket is the scpiare of 
a small cpianlity multiplied liy 0-02 and is msignilicant. 
riuis it appears probable that on the whole the com- 
puted correlation roctlicieiits aie somewhat too low-. 
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There can he no reasonable doubt that the correla- 
tion lietween certain vanalilcs m the upper air is 
very high, and any theory of the genesis of cv( lones 
and ciiiticyclones to be satisfactory mu.st account for 
such corri'lation 

I should like to add that 1 have never thought 
that the seat of atmo.'<phenr disturbances was 111 the 
stratosplieie, but, since n})])er air obsi-rvations have 
been available, have held that tlie winds of the general 
circulatum in the upper part of tlu' tro]iosphere are 
responsible tor the formalum and mamteiuince of 
cvolonts 'I'lus fits in satisfactorily with Hit' known 
variations t)f temperature W 11 Dini-S 

Henson, Wallingford, lierks. 


Greek Orthography in Scientific Names. 

|] IS (lifJuult, as correspondents 111 N vi i kk have 
noted, to preserv-e ort hograjihy m scientific names 
denv'cd from the Greek A good example oi the con- 
fusion which has bt'cn allowed to lieconu' inevitable 
oc( iirs 111 the similarity of Hie generic title ol two very 
dissimilar shrubs. Cinonanlhiis Viyf’inna has been 
named Iroin — snow -bt'cause ol Hie masses of 

wliitc blossom it bears at midsummer , w luh' Chiniou- 
aiithus fiuitKins, flowering 111 nmhvinter. ought to lie 
written i hcinionanlhus, from xtotwr, winter To 
eaih of Hiesc Greek generic names a Latin adjective 
has bt'eii tacked, which servi's to distinguish the 
species, but may offend the sc holar 

I iLKuyk I M vxw’i ij 

.Monreith, W’ha uphill, 

Wigtownshire, N B 


X-Rays and Grystal Symmetry. 

1 V lias long been rccogmsed th.it angular mcasun'- 
meiits do not always carrv one beyond a detcrimuatK)n 
of Hie system, and that other met hods ol mvestigatiou 
are lU'eded tf the crystal is to be assigned to its class 
of symmetry, lint different methods do not always 
give the same result, so that some pnneipio of dis- 
criminalion lias to be adopted lii the jiast the 
prmeiple iimv'ersallv applied has been that of greatest 
eommon measure, the crystal being corresjumdingly 
relegated to the highest class, the symmetry of which 
IS common to the various symmetries ohsc'rved (111 
most c.ises this leads to the lower of two observed 
symmetries, since the symmetry of one is gc'iicrally 
vvholly contained m that of the other) It must be 
noted that all class assignments are provisional and 
liable to modihcation (necessarily m the direction ol 
lower svmmetrv) as new evidence is forthcoming 

'riie above .symmetry has hitherto always been 
regarded as the true symmetry of the internal struc- 
ture. This vicw^ has been sornewliat questioned by 
K T Wherry {Amer J Sci., IQ22, vol 4, p. 237) and 
repudiated by R. W. (jl. Wyckoff {ibid, vol 3, 
p 177 ; vol 4. p .jGq). It IS much to be regretted 
that coiLsidcratioiis of space prevent any discussion 
of W^herry's paper, lor it is in many w'ays suggestive. 
'I'hc issue raised hy Wyckoff is, however, more clearly 
defined. As a result of a rentwved X-ray examination 
of .sal ammoniac he finds that there is no possible 
model which will simultaneously satisfy Tschermak’.s 
symmetry, deduced from surface studies, and the 
X-ray data (a model can be found to agree with either 
of two liigher symmetries, the ambiguity arising from 
an impossibility of placing the hydrogen atoms on 
account of their small scattering power). This leads 
to an entirely new^ definition of symmetry, as being 
that of the constituent parts (the atoms) as revealed 
bv X-rays. The evidence of such surface phenomena 
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as face development, etch figures, and tlie like, is 
discussed and finally dismissed as uiitriistworthv — 
apparently on the sole ground tliat some crystals are 
known to exhibit different geometrical symmetries 
when grown or dissolved under different conditions. 

.\n examination of Wyckofl’s and 'J'sehermak’s 
prijiers would seem to leave no doubt concerning an 
actual clash between the two symmetries, but as 
Wvekoff’s explanation is (piite unacceptable I would 
discuss it liere and add a few suggestions, which may 
contribute towards an eventual solution to a problem 
of great complexity 

The (|uestion, w lietlier svmmetrv of structure (there 
is iK) other real svmmetry) can be deduced from sur- 
face observations, revolv es round the following typical 
case, m \\hK:li observations on etcli figures can well be 
omitted, for dissolution is the inverse of growth 
Among the faces exhibited by a certain ortliorliombie 
siilistanci' arc those of .1 rigJit tetrahedron, sometimes 
but not always accompanied bv those ol the corre 
lative left tetrahedron In the former case the 
svinmeti'N' a])j)cars to be holoaxial, the crystal belong- 
ing to the category of enantiomorphoiis figures , 
wfiule 111 the latter case the symmetrv is apparently 
holohedral, and the crystal is identical with its mirror 
linage Kvtii in the case of siicli apparently ambigu- 
ous evidence the crystallographer bi'hcvcs he can 
determine the correct symmetry of structure. 

In any crystal having the lower symmetry, similar 
diri'ctioiis occur m sets of four, geometrically ex])res- 
sibl(‘ as normals to a tetrahedron. This offers a 
.smijile striutural interpretation ol the observed fact 
that if the conditions at tlie surface are suitable 
for tlie appearance of one facet, the other three 
are simultaneously developed. In other words, the 
structure is controlling the surface. Ifut the con- 
dilions may simultaneously Ik* favourable for a reveal- 
inent by the structure of anotlier set of morphogenetic 
<liiei turns -with th(' production of the left tetrahe- 
dron The definitive ihoicc of the lower symmetry 
IS still semi to afford a .smi])lc correlation between 
structure and surface Mow consider the implication 
of the selection ol the liighcr synmuffry, demanding 
the strintund subsistence of similar diiections 111 
groups of eight instead of four, 'flic simultaneous 
ajipearance ol the two tetrahedra is accounted for, 
but not the occasional development of the right 
tetrahedion aloiu' (or alleniativi'ly ol a left tetrahe- 
diou aloni', if this ever occurred). There is no long(*r 
any simple e.vplanation for a tetraliedral development, 
as op])()sed to a development of four facets at one end 
of the crystal (hermmorphic), or of three facets at one 
end and the fourth at the other. The po.ssibihty of 
correlating form and slrncture vanishes jiist as utterly 
as if the Crystal were bounded by an irregular or 
curved surface. 

Now the abov(^ .substance, like thousands of others, 
shows no trace of curvature but obeys Hauv’s Laws of 
Symmetry and of Simple Multiple Intercepts. Some 
crystals are, however, known which are partly bounded 
by plane and partly by curved faces, and the question 
naturally arises w-hether such curveid hoimdaries 
admit of a simple structural interpretation. For- 
tunately, the invention of the two-circlc goniometer 
permits of the exact exploration of a curved surface, 
and a recent observation in the Oxford laboratory may 
now be put on record A substance closely allied 
to the one already discussixl, in addition to plane facets 
of negligible symmetry import, cxliibils large curved 
tracts arranged tctrahedrally. Moreover, there are 
two kinds of crystal, the curved tetrahedron of one 
being tlui mirror image of that of the other. If the 
t;rystals were mixed together, they could be separated 
by hand. It is evident that the apparently irregular 
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boundary of certain crystals is being reduced to the 
same rule of law and ordi'r as is obeyed by the plane- 
faced crystals of the text-books 

Such results as the foregoing are held by a growing 
body of X-rav workers I0 have no exact structural 
iinplicatjon, being contaminated, as it w'cre, by the 
non-ervstalliTie influence of the surrounding fusion, 
solution, or i.iponr It thereloie seems desirable to 
press the argument home into tlie structure. Exactly 
.sevenl\-live ve.irs .igo a young crystallographer was 
examining a problem that liad long vexed several 
.Acatleimcs of Science. I'lie jiroblcrn had m fact been 
pronoiincetl insoluble only ttiree years previously, 
but the Imv tetrahedral facets, occasionally ob.sorved 
in certain crops of cr^stals and not in others (a fact I 
know' from experience), ])rovcd sodium ammoniuin 
“ racemate " to be an iiuposTor, being in fact a 
conglomerate of d- and /-tartrates In this wxiy 
Fastcur sliowed there is something of unimpeachable 
integrity on the surface of a crystal something 
winch w'hen jmipiTlv interpreted can be made to found 
a new' ])roviiKe ot a science dealmg with liquids and 
vapours 

Ihit this IS not all A later (as cdso an earlier, but 
forgotten) advanei' m tlie elassitu ation of crystals led 
to the reciigmtion that out of thirty-two classes of 
crystal svmmetrv, then; are eleven enantiomorphoiis 
classes . namely, the asvmmelnc class ot the anorthic 
system, the tartaric acid class of the moncxhmc, the 
7’asteur class of the orthorhombic, and tw'o classes in 
eacli of the rhoinlioliedral, hexagonal, tetragonal and 
cubic systems It lollows indubitably that every^ 
substance wliicli is ojitically active in solution belongs 
to one of those classes Hajipily, the most imjiortant 
systems statistically are the first three mentioned, 
and a recent count has shown that sonic 420 structures 
(an isoniorphous group being regarded as one struc- 
ture), repre.scnting <>3 per cent, of optically active 
substances on the crystallographic record, arc thus 
dclimtely known as to their class ol symmetry. J'here 
are possibly two thousand more, lying indetermined 
in till' specimen ciqiboards of the chemist for w'ant of 
a crystallographer on the staff to examine them. 
(Farenthetirally, 1 would point out that Shearer’s rule 
could w'cll be tested by an X-ray examination of those 
substances, whicii in solution have a truly asymmetric 
( onliguralion If, for example, the anorthic tetra- 
hydrated acid strontium tartrate were found to 
contain more than one molecule to the unit of structure 
- -or seignettc salt more than four — the rule would be 
111 fringed ) 

Unfortunately the Pasteur generalisation is not 
applicable to all crystals, so that a careful examination 
of the surface, eked out by a determination of certain 
physical firojierlies, is still demanded for the great 
majority' of sulistauces, namely, tliose inactive in 
solution and, owing to a certain limitation, those 
which are only active in the crystalline condition. 

'i'he above will, perhaps, be sufficient to sliow that , 
surface studies Icafl towards a real knowledge of 
crystal symmetry, provided they are interpreted by 
the ])rinciple of greatest I'ommon measure. In 
individual cases the knowledge may not Ini complete 
at the outset (every determinaliou being in a sense 
provisional). Tt may have to be modified with 
accretion of evidence, in which connexion it is a highly 
significant fact* that whenever there has been such a 
modification in the past, as a Te.sult of a study of such 
structure properties as pyro-electricitv or optical 
activity', the modification has alii(ays been towards a 
low'cr symmetry, i.e. towards a symmetry which 
experience proves might equally well liave been odcred 
(if only on one occasion) by' the surface, if the crystal 
had been grown or dissolved under a greater variety 





NATURE 


[()ctob?:r 6, [923 


of conditions. On the* otlier liand. the syinmetn' 
(lem.'indefi hy the X ray work on sal-animoniac is 
higJier thnn tfiat of the cry.stallographer. It is, 
UnTcfore, not the ciysta! syinnietry (the complete 
j)h>sKo clienncaJ symmetry on winch crystallography 
and Its otlshoot stereochemistry arc based) but a 
jisendo symmetry— a phenomenon with which the 
( rystallof.;raphcr is familiar in other connexions. It 
may accordingly well be termed X-ray symmetry, 
m order to (listingiiish it from other pseudo-sym- 
nietnes 

Now , whatev'cr may be the true cause ol tliis X-rav 
.symmetry, the explanation giycn by X-ray woikers 
IS singularly unconvincing. So tai from harmonising 
a ])re\'iously organised body of fai t and interpretation 
of proven wortli with the lu.'w results, the explanation 
rcli<‘s wholly on the data obtained from the X-ray 
lube, and discounts th<‘ \aliu‘ of surface evidence, 
almost on principle- for Iiowcmt ambiguous surface 
evidence may be m (ertain iry^tals, it cannot be fairly 
held to ajiply to sal ammomac, in which ])lanc faces 
of growth, the run of their striatums, and the orienta- 
tion of etch ligures all demand the .same class of 
symmetry. It is surely obvious that the real explana- 
tion nmsi take e<jual cognisance of all well-established 
facts, including those (.ollected by the aid of the 
goniometer, nncroscope, polarimetei, and, last but not 
least, the test-tube, all such facts being apparently 
(xpially precious 111 this jirovmce of crystal symmetry. 
The problem is to evaluate the results from all these 
instruments without iinduly (“levatiiig or dej)res.sing 
t Ins or that section. My own view is that the ultimate 
solution awaits the di.seovcry of a new method, which 
shall tell us as niiK'h about the chemical aspect of 
crystal structun* as the X-ray method does about its 
pliysical sale. 'J'hus warned, a reader will not expect 
too much from the following jiaragraphs. 

As a preliminary, it seems necessary to clear up a 
widespread misappndiension concerning the results 
of X r.i\- investigation. It has not iiifrefjuently been 
stated that the recent work on organic comjiounds has 
proved the existence of the molecule m the crystalline 
condition 1 do not know how' this misapprehension 
arises, for a perusal ol Sir William Bragg’s original 
paper, m this domain, sliows that the molecule is 
as.sunuHl as a working liypothesis The real position 
is that the X-rav method can scarcely over be expected 
to jirovo molecular structure. It is now' generally 
accepted that the origin of X-rays (as also the seat of 
(lieu diffraction) lies near the nucleus, and not in the 
few peripheral valency elet trims which provide an 
occupation for the chemist The X ray method has 
the defect of its ([ualitics . 111 rcv'caling the atomic 
positions in a crystal, it ignores the molecular aspect 
comjiletely In the case of naphthalene the method 
reveals the presence m tlu' crystal of pockets, each 
containing a mass of material having the eompo.sition 
CjflHifl (if anything, then, m this case it reveals poly- 
merised molecules), ddie interpretation naturally 
takes a rnoli'cular form, because anv other would be 
chemically absurd , but so far as anything of the 
nature of chemical “ bonds " is concerned (or of a 
union of certain atoms into a molecule) it is, relatively, 
a waste of time to appeal to the X-ray bulb. The 
proper appeal is to the test -tube 

A similar remark applies to the typical inorganic 
case of sodium nitrate. TJie crystal model of the 
X-rav anal\st allows an intei^iretation of a structure, 
which has been electrically resolved into sodium and 
nitrate 10ns. Ibit it might also be mter])rcted as a 
fine mixture of sodium, nitrogen, and oxgyen, or even 
as an ionised .sodium nitrite plus oxygen, in which the 
latter strives after geometrical symmetry and succeeds. 
There can of course be little doubt that we are dealing 
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with the first alternative, becau.se it is po.s.sible to 
cry’stalhse a solution to dryness, and redissolve the 
salt without any apprec.iable evolution of nitrogen or 
formation of nitrite. It may be added that although 
ionisation of a crystal salt into electrolytic parts is 
extremely probable, it has not yet been proved by 
the X-ray inethoil (Debye and Scherrer’s work on 
lithium fluoride being generally held, m particular by 
W L, J^ragg, to be inconclusive). 

In this purely atomic reaction of molecular matter 
to X-rays (proved to the hilt by the pioneering work 
of Barkla and later by Moseley) there would seem to 
he a possibility of obtaining a higher symmetry than 
bv tlic phy.sico-clicmical method of surface studies. 
'J'hc rOlc played by the physicist’s atom in his state- 
ment of symmetry is that of a S])licre. Tins may I e 
true so far as X-rays are concerned, but scarcely of 
the crystal, for valency forces must be taken into 
account. The question therefore arises whether the 
replacement of a sphere by a humped surface (or, 
alternatively stated, whether a consideration of tlie 
movements of valency electrons) w ill serve to degrade 
the symmetry, not increh' of the individual atoms 
(as it must) but al.so of the structure as a wdiole (as 
it might). If this IS found to be the case there is an 
obvious explanation of a pseudo-symmetry, obtain- 
able by the X-ray method. 

An examination of this problem shows that no 
lowering of symmetry can result from single valencies 
(I have, then, no exjila nation to otter lor sal- 
aminoniac), but with the doiilile bond (the double 
sharing of electrons), which first becomes pos.sible 
W'jth a divalent atom, the symmetry may, indeed, 
be degraded, always provided that the atom occupies 
a “ specialised ” position 111 the .structure, ix a 
position in which it may he the .seat of centro-sym- 
rnctry or interceptul by a ])lane or axis of symmetry. 
In a crystal of sodium nitrate, for example, wc have 
probablv toilcalwith Na* and NOa^. If the oxygen 
be monovalent, or divalent with the double' bond 
lying in the ba.sal plane of the crystal, the symmetry 
IS still that of the atomic crystal of the physicist ; but 
if the double bonds be arranged in a manner suggested 
many years ago. w'lthout any reference to X-rays, by 
J. K. Alarsh and mv.self (J. Clieiii. Soc., 1913, vol 103, 
p. IS45), the N'Og group acquires the syiunielry of 
quartz, and so does the crystal as a whole (the newv 
“ space group ” or point s\'stem being . I'Vdorov, 

46 s ; Schoenflies, 1^^). Such a crystal would be 
mdistmguishable by the X ray method from the 
atomic crystal of the jihysicist, but would presumably 
betray its lower symmetry, when allowed to grow or 
dissolve in its solution. A similar theoretical po.ssi- 
bility holds, of course, wdth the cakite group, the extra 
electron given np by making up the corresponding 
deficiency in an atom of carbon as compared witli an 
atom of nitrogen. 

The real state of affairs is evidently not as described 
aboN'c, for the symmetry of the calcite group and of 
sodium nitrate is not that of the quartz class. It 
docs not necessarily follow’, however, that the crystal 
is exactly as it has been left by X-ray workers. It 
may be a “ raecmic ” substance, consisting of alter- 
nate basal strata of d- and /-carbonate or -nitrate 
groups, interlaminated by charged calcium or sodium 
atoms. Examination of the new model shows such 
a crystal to have both the correct symmetry and the 
same space group as the purely atomic model (Fedorov 

47 h, Schoenflies D^^), but with a crystallographic 
vertical translation equal to twice the old value. 
From the X-ray point of view, however, the vertical 
translation would be as before, for X-ray.s would 
scarcely appreciate the fact that they are deming with 
enantiomorphous groups of valency electrons. The 
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case is not analogous to racemic acid, for there is no 
enantiomorphism of the grossly material nuclei or 
inner swarms of electrons. 

It need scarcely be added that the optically active 
sodium chlorate (or brornate) follows the above 
scheme and is in agreement with recent X-ray atomic 
models. The instantaneous raceniisation on dis- 
solution may well be attributed to the delicate nature 
of a purely electronic type of enantiomorphism. 

The above suggestions are possibly open to the 
objection that they are too elusive to be put to an 
experimental test. This leads me to suggest material 
for future investigation, which may help towards a 
decision. The rhombohedral dithionates of calcium, 
strontium, and lead are usually quoted as having 
four molecules of water of crystallisation, thus, 
PbSjOc, 4H2O. If this is really true, it would seem 
to follow that the crystal unit must contain six, if not 
twelve or even twenty-four, molecules of the salt, and 
that no successful elucidation is to be expected with 
present-day X-ray technique. But a rhombohedral 
crystal with four instead of three or six molecules of 
water almost amounts to a contradiction in terms, 
and the early analyses of these salts (ignition to an 
anhydrous sulphate) are perhaps not conclu.sive. A 
particularly simple crystal structure is consistent with 
a hexahydrated salt ; m fact any eventual proof of a 
four-unit cell would determine the water content as 
securely as a chemical analysis It is therefore con- 
ceivable that the structure is modelled on the calcite 
pattern (four molecules to the Bragg unit) according 
to the following scheme : 

. . . [6H.O]Pb' ' . . . OjS- -SO3 . . . l 6 U 20 ]Pb++ . . . 

and that we shall have an X-ray ])seudo-sym- 
metr\’, the atomic assemblage appearing to have the 
symmetry f)f calcite, while the crystal structure has 
the symmetry of quartz (the crj^stals are optically 
active, but not the solution). The rhombohedral 
(or hexagonal ^) anhydrous potassium salt may, 
perhayis, follow similar lines, but the crystallography 
IS somewhat obscure 

No good purpose would be served by following out 
the consef[uences of a deformation of the RO3 group 
into lower systems of crystallisation. Nor need the 
case of an KO^ group be discussed, as it does not seem 
to oiler any likelihood of pseudo-.synimetry. 

As previously indicated there is no such possibility 
of yiseudo-symmetry as the above, when no atom, 1011, 
or molecule occupies a specialised position 111 the 
structure. None is therefore to be expected in any of 
the 420 o])tically acti\e structures previously men- 
tioned. In theory, then, we have here another 
possible way of testing the above suggestions, but 
practical considerations, unfortunately, rule out any 
likelihood that the X-ray analyst will be able to 
determine any kind of symmetry m such complicated 
conqiounds in the present generation. In Astbury’s 
recent investigation of tartaric acid the symmetry 
had, perforce, to be assumed 

Tlie only other possibility that has occurred to me 
is that the arrangement of the internal electrons (as 
opposed to the chemical electrons) may affect crystal 
symmetry ; but as it is difficult to see how this could 
have any physico-chemical manifestation at the 
crystal surface, it has not been further examined. 

In conclusion, it will be realised that the work on 
sal-ammoniac may represent a turning point in the 
history of the X-ray method, for no matter whether 
X-ray symmetry be held to be a pseudo-symmetry or a 
true symmetry, the practical consequences are the 
same. As emphasised by Wyckoff, the X-ray analyst 
must henceforth look upon crystal symmetry with 
suspicion, and not be led astray at the outset of his 
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interpretation. Iffifortunately, this leaves him in the 
air so far as symmetry is concerned, and implies a re- 
vision of many past models. The symmetry of calcite, 
for example, from the X-ray point of view is not 
necessarily the symmetry of Haiiy. To the crystallo- 
grapher it will remain so, until such time as new 
evidence shall demand a lower symmetry. 

The following summary may be useful. Each 
crystal has a definite symmetry— that of a structure 
of a physico-chemical order of complexity. At the 
present time the only way to determine this symmetry 
is to study the surface or make use of such a generalisa- 
tion as the Pasteur principle, which has established 
itself on a permanent foundation. .Any higher sym- 
metries are pseudo-symmetries, and have their origin 
in a suppression of certain determinants. A notable 
example is X-ray symmetry, for it is compulsorily 
based on an atomic conception of crystal structure, 
and not on the molecular basis demanded by a wealth 
of chemical facts. An attempt is made to bridge the 
gulf betw'cen X-ray symmetry and crystal symmetry, 
but it is felt that the real solution is not yet in sight, 
owing mainly to the lack of a general chemical method 
of investigating crystal structure in situ. 

T. V. Barker. 

University Museum, Oxford, 

September 8. 


Some Curious Numerical Relations. 

In the course of a senes of computations it was 
noticed that the ratio of the numerical values of the 
following pairs of (]uan titles is m each case an integral 
power of ten. This curious relation is so surprisingly 
exact that it seems worthy of record : 

(/i/27r)* 1 -08806 X io-“ erg® .sec ® 

c^/Ko “ 1-08804 X io'®“ erg cm. cs. 

c 4-774 lo'’" es 

hll< 1-777 lo'^^ .sec. deg. 

- 8-0001 >■ lo'®" gin. 

6® - 8-ooib ^ ^0®“ cm.® .sec."® 

^1 -5’3‘^5^’7 ^ 

-5‘^o^oo -- 10" es gm. ® 

The symbol cs has been used to denote the electro- 
static unit of charge, iq the radius of the first Bohr ring 
m hydrogen, K'n the dielectru. lonstant of a vacuum, 
k the gas constant per molecule . the other symbols 
have their usual significance Tin; values that served 
as the ba.sis of the computation were those just given 
for c, cliHf,, and c, aiul the following: A, 6-554 ^ 
erg sec : the fa raday, 2-89365 x 10’^ cs. per eiiuivalent ; 
the volume of one gram-molecule of ideal gas at C. 
and one standard atmosphere, 22411-5 cm® per 
mole ; and o" C., 273-1“ K. 

N. Ernest Dorsey, 

J410 H Street, N.W., 

Washington, D.C. 


Lichens and their Action on the Glass and 
Leadings of Church Windows. 

I HAVE read with great interest the paper by Dr. 
Ethel Mellor in Nature of August 25 and I should 
like to refer to one or two points. 

The paper gives the general impression that the 
decay of ancient stained glass is produced by the 
action of lichens. This has frequently been suggested, 
but surely the reverse is the case — the decay of the 
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glass is not due to the presence of lichens but the 
undoubted growth of lichens on it is due to, and 
subsequent to, the glass being decayed. 

The immediate cause of decay and the formation 
of the characteristic pit holes is surely due to chemical 
and physical decomposition, and it is only when the 
glass is in an advanced state of decay that the lichens 
hnd in the disintegrated glass accumulated in the 
)its a soil suitable for their growth. (For details 
would refer to an article in Nature of May 2, 1Q07.) 
One finds, in fact, that the degree and character 
of the corrosion is determined by the chemical 
compo.sition of the glass. The statement that the 
glass of the twelfth to the fifteenth centur}^ shows 
a slower rate of alteration than that used later needs 
some modification. The glass of the twelfth century 
was of good (|uality and shows little decay, but there 
was steady deterioration from the thirteenth to the 
beginning of the fifteenth century ; the gla.ss of this 
latter period shows the most pronounced decay 
After this time the composition of the glass in general 
steadily improved . 

The point I would particailarly challenge, however, 
IS the suggestion that window.s slioiild be treated with 
a liquid mastic to jircvent the growth of lichens. 
J am not (jiiitc sure if this is intended to apply to 
new or old windows. If the latter, surely the remedy 
is a thousand times worse than the dnseasc. Tf the 
former, 1 suggest that the proper way to jircvent 
the growth of lichens is to prevent the decay of the 
glass which enables them to gam a foothold. That 
can be done onlv by ensuring that glass of a com- 
position which ensures durability is used in new 
windows. As a matter of fact the glass used nowadays 
as a rule leaves little to be desired in this respect 
One further point occurs to me. 1 have made 
many analyses of medieval stained glass and J 
invariably tind jihosphates as a constituent — 
particularly in glass of the fourteenth century. As 
the glass decays this would presumably be deposited 
as calcium phosphate in the corrosion pits. Would 
this encourage the subseijuent growth of lichens and 
account in some measure for the prolific flora described 
by Dr. Mellor ^ NoIil Heaton. 

81 Quceii Victoria Street, E.C.4, 

August 2i). 


Thj<: article referred to by Mr. Not! Heaton 
describes the results of “ one of several possible lines 
of research ” ; it shows that lichens accelerate the 
chemical change of the glass and lead, and exert a 
mechanical action on the altered glass. 

Certain species of lichen are found only on un- 
altered glass , they do not persist, and on disappearing 
leave a roiigheiieil surface conformable to their own 
shape. On deeply corroded glass, lichen debris, not 
the plant, is the more frequent. Lichen physiology 
is a contro%'ersial subject, but the probability is that 
neither the calcium phosphate nor the “ soil ’’ 
mentioned by Mr Heaton accounts for the flora. 

References to the pre.scnce of three species of lichen 
on the windows of two churches are made bv Fries 
and Nylander, and reproduced by a few lichenologues ; 
there has been, to my knowledge, no scientific 
investigation of tlie lichen ilora on church windows 
or of its relation to the deterioration of glass until 
three years ago wdien the research was undertaken 
at the Sorbonne. I cannot therefore appreciate Mr. 
Heaton's statement that it “ has frequently been 
suggested ” that " the decay of ancient stained glass 
is produced by the action of lichens." I am, how- 
ever, open to correction if Mr. Heaton will give the 
authority for his statement. 
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The only modification I can make with regard to 
the glass of the twelfth to the fifteenth centuries is 
that certain glass of the twelfth century is immune, 
but is this not to some extent true of the glass of 
each century ? It is reassuring to be told that 
" the gla.ss used nowadays as a rule leaves little to 
be desired " as regards durability, when one knows 
that certain stained glass of so recent a date as the 
second half of the nineteenth century shows an 
advanced state of corrosion. In this case lichens 
have apparently played no part. 

The tjuahly of the glass is undoubtedly a factor of 
great importance in ensuring its durability, but it 
cannot prevent the growth of lichens, as some of 
the.se plants find a suitable substratum on the smooth 
unaltered surface of the glass. The application of a 
liquid mastic to exclude the lichen spores is intended 
for those windows difficult of access for cleaning 
purposes. What can be the objection to its use on 
old glass and not on new ? The suggestion is not 
my own ; it finds favour with one who has more than 
forty years’ experience in the art of stained glass, 
medieval and modern, and has the keenest apprecia- 
tion of aesthetic value. 

It may be mentioned that the destructive effect 
of lichens on their substratum is remarkably evident 
on the marble statues at Versailles, — some eighteen 
months ago it was decided to arrest the corrosion by 
cleaning the marble anil then treating it with a mastic 

Does Mr. Heaton use the word ^‘disease" in its 
popular or pathological sense ^ It is to my mind as 
wrongly used m connexion with the corroded glass 
as it would be if applied to the weathering and 
disintegration of rocks. 

Through the courtesy of Mr. J, A. Knowles, of 
York, 1 have had access to Mr. Knowles’s own work 
and once more read Mr. Noel Heaton’s papers on 
the composition and decay of glass. T see no in- 
consistency between these papi^rs and my article 
in Nature of August 25 K. Mellor. 

University College, Reading. 

September 15. 


Painted Pebbles from the North-East Coast 
of Scotland. 

The statement that Azilian painted pebbles do 
not occur further north than Basle was made by me 
m a review appearing in Nature, August 25, p. 
276. It has been challenged and the so-called 
painted pebbles found by Sir F. Tress Barry on the 
N.E. coast of Scotland recalled. These interesting 
objects cannot, however, be referred to the Azihan 
culture, and this for two reasons, namely : 

(i) They were found in connexion with and in the 
precincts of Broch buildings, admittedly from their 
archjEological and faunal content of much later date. 
It has been suggested that the Broch had been con- 
structed on an older Azilian settlement, but this idea 
is vetoed by, 

{2) When the actual objects are seen and handled 
it is found they in no respect resemble the Azilian 
painted pebbles. Prof. H. Breuil, of Paris — pre- 
viously a partisan of the early age for these objects — 
at once rejected the Azilian date on seeing the speci- 
mens. I may add that I also came to the same 
conclusion when I saw and handled the stones. 

However, it need not be added that the above in 
no way detracts from the interest of these queer 
objects from the Broch, and the problem of their 
meaning and object still remains unsolved. 

^ M. C. B. 
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Science and Progress in Australia.^ 

By Sir David Orme Masson, K.B.E., F.R.S., Professor of Chemistry, University of Melbourne. 


AN underlying motive of all international con- 
ferences is to contribute something towards 
that mutual understandmg— that sympathy— which 
alone can preserve the peace of nations ; but each has 
also its own specific work to do. The task of the Pan- 
Pacific Science Congress is to discuss those scientific 
problems which arc of special interest in the Pacific 
area, to direct attention to them and to lay plans for 
future research. It is hoped that all the participating 
countries may benefit ; but I think there are two good 
reasons why Australia may look to profit most. In the 
first pla(X‘ it is here that the Congress meets and here, 
therefor^, that its delil^rat ons will attract most 
attention from the public and those higher authorities 
that have it in their power to aid or discourage any co- 
operative ventures for the public good. In the second 
place, Australia, in respect to scientific effort, has more 
lo learn from the older and greater nations— from the 
Mother Country, from America, from Japan, from 
Holland — than they have to learn from her. 

This island continent is as large as the United States 
but has a population only about one-twentieth as great. 
It is a continent of huge distances and vast empty 
spaces, held by a people of nearly pure British stock, 
who would not run two persons to the square mile if 
evenly distributed over its surface. Collected on and 
near its coastal fringe, they have done much to open 
up tlie resources of the land and have learnt much 
about its difficulties. To carry on the work towards 
complete development, overcoming obstacles and 
gradually increasing the area of settlement, is the proud 
ambition voiced in the nation’s motto “ Advance 
Australia.” Progress, full utilisation of the great land 
we occupy, is a duty we owe to ourselves ; but clearly 
our obligation is even more binding as trustees for the 
world, present and future. 

Many things are needed to ensure succes.sfiil progress 
— the triumphant fulfilment of Australia’s destiny. 
Statesmanship of course ; but as to that we may have 
faith and confidence. Man-power — a vast increase of 
population ; and towards that end even now the 
efforts of our rulers here and in Britain are turned, 
utilising and directing hither the migration wave from 
an overcrowded land where food is scarce : a movement 
which has arisen since the War and recalls the greater 
hunger migrations that went to make history when the 
world was young. But apart from these there is a 
need as pressing, as fundamental, though I think it is 
not so generally recognised of the people. That is the 
need of science. 

Science is nothing more nor less than the knowledge 
ind understanding of Nature’s laws. To a law of 
Mature there can be no exception. The apparently 
abnormal is seen to be normal when the laws at work 
are better understood. There is no happening in the 
Universe except in conformity with natural law. No 
luman act can successfully run counter to it. Any 
5uch attempt is foredoomed to failure. Man cannot 
‘ fight Nature ” ; he can but utilise its law-governed 

* From the presidential address delivered to the Second Pan- Pacific 
Icieuce Congress at Melbourne on August 13. 


processes, profiting by the result. There is, indeed, 
no true distinction between what we call “ artificial ” 
(man-made) and “ natural ” (Nature-made). An arti- 
ficial ruby is either not a ruby at all, and therefore mis- 
named, or it is the outcome of Nature’s edict that 
certain substances, raised to a certain temperature, 
will fuse, and, on cooling, will crystallise in a certain 
manner. All that the artificer has done is to gather 
the right materials and to adjust the environment to 
the necessary temperatures ; and, for this last purpose, 
he has but utilised Nature’s infallible laws of ('hemical 
combination and of energy. His ruby is, in truth, as 
much a natural product as those man finds ready-made 
in the earth. Let me cite a more important case. 
Sir Ernest Rutherford is commonly said to have caused 
the artificial disintegration of (’ertnin of the lighter 
atoms, such as those of nitrogen, and their partial 
transmutation into h)'drogen atoms. He is said to 
have done this by bombarding them with swiftly 
moving alplia-particles emitted by radio-active material. 
The f.y'ts are true, l^ut the common mode of stating 
them is misleading. Not Rutherford, but Nature, did 
the w^rk ; not Rutherford, but Nature, caused the 
result. Neither the work nor the result was new. 
What Rutherford did was to arrange the environment 
so as to render detection of the phenomena possible ; 
then to observe and then to interpret Nature’s deeds. 
Radium and other radio-a('tive matter have been 
shooting out swift-moving alpha-particles, and the.se 
have been bombarding other atoms and causing oci a- 
sional transmutations, since time was young ; only we 
did not know of it until recently. Rutherford’s dis- 
covery is one of the most important events in the 
history of science, and none but a man with genius 
.such as his tor searching Nature’s secrets could have 
made it. We owe to him many other discoveries of 
first-rate importance and surpassing interest ; but even 
he can do no more than study Nature, follow out her 
processes, and elucidate her laws. 

In more obviously utilitarian fields the same story 
mu.st be told. The sheep-breeder who gradually and 
patiently improves the quality or the quantity of his 
wool and thus raises the value of his flock is not the 
main agent in the process. He merely acts as Nature’s 
henchman and her immutable laws (d heredity do the 
rest. So it is with the cultivator of improved varieties 
of wheat— rust-resisting or what not — or of varieties 
of beet that provide a greatly enhanced yield of sugar. 

Is all this a mere truism ? I think not ; for there 
are many signs that mankind at large does not yet 
realise that everything that happens in this universe is 
the result of the working of natural laws and that the 
best that man can do is to study them and turn the 
knowledge of them to his profit. One is tempted here 
to ask the old question ; how many utterly futile man- 
made laws have been passed by parliaments, fore- 
doomed to become dead letters or to be rescinded, 
because they tried to run counter to the complex and 
incompletely understood natural laws of economics or 
social science ? 

But, if the principle I have enunciated be a truism. 
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so much the better ; for so much the more readily will 
it be conceded that a nation’s progress is dependent on 
its understanding of Nature’s laws. This is science; 
and so much more readily will Australia realise that 
scien('e is as essential as statesmanship and man-power 
if she is to achieve greatness. 

Science, of course, is too vast a study for any but 
those who give their lives to it to make much headway, 
and even these rarely can specialise in more than one of 
its many branches. Nature, it is true, is one and in- 
divisible, but her work is infinite. The more we learn 
of her the more we realise her unity, but the more 
we are forced for our own sakes to subdivide and 
classify science. The most learned in any branch 
are at best but amateurs in any other. A nation, 
therefore, needing science, must make liberal provision 
for the liighest training in all its branches, and must, 
moreover, see to it that the resulting skill and knowledge 
are fully utilised for the public good. 

Nature being infinite, it stands tu rea.son that what 
man already knt^ws of her — the science of to-day — is 
but a fraction ol what man may come to know — the 
science of the future. Yet this .small fraction is in 
itself stupendous. In modern times, since man learnt 
how best to seek new knowledge, all the great nations 
of the earth have coni ibuted, and as science grew its 
rate of growth became accelerated. Now not a day 
passes without additions to every branch. Scientific 
education, then, must be equipped to deal adequately 
with all tills accumulated mass of knowledge ; but the 
univcrsitic.s, if equijiped to do no more, will fail in their 
task 0/ trainiiif( competent men of science to serve their 
country’s needs, and that country will fail in its duty 
to tlie world- -the duty of contributing by research to 
the growth of natural knowledge. The science of to- 
day cannot be divorced from the science of to-morrow ; 
the power to make new knowledge is both the final 
test and the reward of a scientific education. 

The familiar distinction between “pure research” 
and “applied research” is justified in this- that, 
while there is no real difference in the methods employed 
and one may r'^juire as iniu'h skill and knowledge 
as the other, the aims Irom first to last are essentially 
different, d'he aim of any pure research is nothing 
more nor less than to add something new to natural 
knowdedge in a chosen field. The investigator’s 
rew'ard is the joy of discover\'. 'I'he aim of any ajiplied 
research is to solve a jiartn ular prolilem, the siKce.ssful 
solution ol whi( h promises results of direct utility to 
man and is therelore of marketable value. It may be 
that the investigator himself does not reap this tangible 
reward ; it ma\’ even he that he is content to let it go 
to others ; liut in any case his task is that of the treasure- 
seeker. If he find that tlie expected treasure dues not 
lie where he hoped to find it, he may follow up any 
other likely clue to its whereabouts, but may not turn 
aside tempted by mere glimpses of an unknown land. 
It is true that exploration there might possibly lead to 
valuable discoveries, but that is mere conjecture : 
his immediate task is to unearth the treasure he w’ent 
out to seek. 

Such definitely utilitarian research should require 
but little advocacy, for it should appeal strongly, even 
to the unscientific. Any one can understand some- 
thing of the valuable results that would follow from the 
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discovery of a new and succe.ssful treatment of a 
disease rife among men or flocks and ht rds, of a method 
of eradicating a vegetable pest or a pansite destructive 
of cultivated crops, of an improved process of ore 
treatment or of metallurgical work, or cl the utilisation 
of some waste product of a manufai lure. But not 
everybody can realise that all such discoveries have 
their foundation in pure research, that the successful 
quest of the obviously useful is mereh the last stage 
of an intricate series of scientific in\ cstigations, to 
which many workers have contributed- -mostly work- 
ing with the sole object of adding something to natural 
knowledge. Those acquainted with the history of 
scientific discovery and invention know that this is 
true. I'hey know, moreover, that no genuine new 
knowledge can properly be stigmatised as useless or 
“merely academic,” however remote from utility it 
may at first appear ; for, sooner or later, it will be 
found as an essential link in the chain of truths that 
leads to a valuable conclusion. 

When, in 1895, Sir William Ramsay separated small 
quantities of a gas from the rare mineral cleveite and 
identified its spectrum with that of Lockyer and 
Frankland’s constituent of the sun’s atmo.sphere, 
helium, the discovery was full of academit interest but 
certainly did not promise to be u.seful. On the purely 
scientific side the expectations have been far more 
than realised, for this heli jni element, .since its discovery 
in terrestrial matter, has been linked up with all that 
earlier and later knowledge that has culminaled in tlie 
proof of the electrical constitution of material atoms, 
or the fundamental identity of matter and electricity 
— probablv the ino.st far-reaching sdentifa adxance 
wnthin our memory. But, on the utilitarian side, vrhat 
could offer Ics.s promise of practical ajijilii ation than a 
gaseous element, not only scane and t'ostly but also 
absolutely inert and incapable of forming cliemical 
compounds? Yet it was tliis very inactivil\ that .soon 
found for it an important use and market value, luir, 
next to hydrogen, helium is by far the lightest ol all 
gases ; and, being inert and therefore totally incom- 
bustible. It IS a .safe gas with which to infiate balloons 
and airships, while hydrogen emphatiially is not. 
The scarcit) of supply was oven ome wla'ii ri'search 
showed it to be present in small proportions in several 
natural gas springs in America, and methods were 
devised for separating it from its ( ompanion gasc-s m 
a pure state. In yiarenthesis it may be .said tliat tlie 
solut ion of this problem of i t s sepa ration, were we t o follow' 
it out in detail, won Id itself be seen to have been rendered 
possible by a chain of earlier yiure researches on the 
plivsics of the ga.seous state. When war ended in 1918, 
large quantities of jiiire helium, ('ompressed in drums, 
w'ere ready in America for shipment to Europe, to be 
used in war balloons and air-ships. This was hut 
twenty- three years after Ramsay’s “ academic ” dis- 
covery of the apparently useless element in terrestrial 
minerals and half a century after the first observation 
of it as a line in the spectrum of the sun’.s chromosphere. 
The armistice came too soon for it to play its destined 
part in war ; but the ideal inflater of lighter-than-air 
vessels still meets a want in times of peace, and helium 
is now being prepared and stored in quantity in the 
United States, where I understand the u.se of any other 
gas for this purpose is prohibited by law. 
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Such examples of the complete dependence of 
practical science on pure research, and of the utter 
falseness of the idea that any genuine contribution to 
natural knowledge can be inherently and permanently 
devoid of utility, could be multiplied indefinitely. 
,Vny nation, therefore, which aims at progress must 
for its own sake foster to the utmost of its ability 
scientific ediK ation and both pure and applied research. 
If further reason and, perhaps, a higher reason be 
wanted, no civilised nation stands alone : each owes 
a duty to the others to do its share in the work that 
is essential lor the world’s intellectual and material — 
aye, and moral — progress — the making of new know- 
ledge of Nature’s eternal truths. Nothing but extreme 
poverty or youthful irresponsibility could excuse a 
nation which, shirking this sacred duty, elected 
selfishly to profit only by foreign-made science ; and 
nothing is more certain than that it would profit 
not at all, for it would fail through sheer inability to 
understand. 

1 iKit, of course, i.s far from being the case with 
Australia. Voting though our nation is, it is not .so 
vTr> poor and it certainly i.s not irresponsible. To 
make progress for itself tind for the world i.s Australia’s 
)ust ambition, and it has done much already to prove 
that it does jiartly recognise the importance and the 
power of scieiK'e. Kacli State has it.s University, and 
.‘ai'li Umversit) .seeks, within its .somewhat narrow 
means, to exi'el on its science .side Wo have our Ro\al 
societies and others ol more specialised type, our more 
[jopular .\ustralasian Association for the Advance- 
immt of Sdoiu'e, and. ol more recent birth but, we hope, 
with a great future betoie it, the .Australian National 
Resean ' (oumil, with important international eon- 
lexions Each .Stale (hneriiment maintains its owm 
a ientifK a( tivities, particularly in connexion with 
igncultiiie and mining The Government of the 
ommonwealth does mueh for puhlie health and lor 
iieteorology , and (]uite recently it has undertaken to 
Iniild, equip, and maintain a Solar Physics Oh.servatory 

a ver\' important contribution to international 
'eseareh. Our Governments, indeed, both E'ederal and 
State, have given many proofs that they appreciate the 
ralue of international eo-operation in seientifie work. 
Hut democratic governments can never go very far 
ihead ol public opinion ; and our Australian people have 
pven no sign as yet of a general understanding of 
vluit science can do for them or of an urgent desire 
,0 put it to the test. 

Here, as elsewdiere, there was some war-time aw'uken- 
ng to the potency of applied research. It resulted, 
n 1015, in the adoption by the ('ommonwealth Govern- 
nent of an ambitious scheme lor th^ formation of an 
ristitute of Science and Industry, with a statutory 
onstitution and with ample means for carrying out 
nvestigations over the wide field of Australia’s primary 
ind secondary industries. Pending the pa,ssing of the 
lei essary Act of Parliament, the scheme was nursed 
or some four years by a body of voluntary workers, 
vho tried to make up in enthusiasm what they lacked 
n financial means to success. That Institute now has 
ts statutory constitution, its powers, its director and 
ts ofTu'e staff, but it has never yet been given the 
iromised means to build the laboratories or appoint 
he skilled investigators essential to its proper work. 
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War-time awakening was but temporary. It happens 
that I have a personal knowledge of the history of 
that adventure and of the difficulties put in its way 
by unlooked-for opposition and growing indifference 
in Parliament and elsewhere. That experience has 
convinced me that the Australian public is still largely 
blind to its own interests and its duty. Time and 
education will bring improvement. All that has yet 
been done is but a beginning, holding out hope of 
greater achievement in the future. For real progress, 
Australia needs a great deal more science, even as she 
needs more men and women. 

Let me cite briefly a few of those typical scientific 
problems of a practical kind which liave interested 
the Commonwealth Institute. Few of them are 
peculiar to Australia. Most have their counterpart 
in other countries, and there is none in which we can- 
not benefit from the experience of one or more of the 
countries in the Paiifir area. 

'J'lie settlement of people on the land, the spread of 
pastoral industry and of agriculture, are seriously 
hampered by the aggressive I'haracter of many vege- 
table pests of foreign origin. One of these, the prickly 
pear, i.s estimated to lie now in (X'cupation of some 
24 million acres ni Australian soil, inainlv in (Queens- 
land, and to be syireading at tlie rate ul one million 
acres a year. Australia, indeed, owns a mueh larger 
area under prickly pear than its total area under 
(‘ultivation ; and there are parts of (Queensland so 
densel) covered with this pest that surveys wanted 
lor a railway exten.sion scheme could not be carried 
through It. Destruc tion b\ mechanical means or by 
poisons has been found too cosllv lor general use; 
but the biologK'al method of attack holds out more 
hope. This is based on the fact that the prickly pear, 
as well as other pests, lias been introduced without 
tho.se natural enemies, insect or fungoid, whic'li keep 
it in rheck in its native haunts. By irnjiorting them 
we might eventually re-establish the balanc'c of Nature. 
Obviously, no such action can lx; taken without proof 
that it is free from risk lo c rops or pasture ; and this 
means prolonged researc'h by experts. Some definite 
progress has already been made in this direction, but 
mueh more work is wanted. 

The cattle industry is beset by many ailments, 
which in the aggregate cost Australia millions of 
pounds per annum. 'I’lie c^attle tick, with the related 
tick-fever, is responsible for untold damage, direct 
and indirect. Similarly, in sheep country the blow- 
fly pest cau.ses enormous loss, especially in some 
.seasons. All these and many other ills are, or should 
be, curable ; and real success with any one of them 
would recoup Au.stralia for all it is likely to spend on 
.science ; l^ut nothing can be hoped for without ex- 
ten.sive and systematically organised research. 

Tn quite another field large progress has already 
been made, which, however, should but serve as a 
stimulus to further work. 1 refer to the incTease of 
our harvests and the extension ol the area available 
for cultivation by the selection and breeding of new 
varieties of plants Ijctter adapted to local conditions. 
Agricultural experts tell us that an increase of one 
bushel per acre in the average yield of wheat would 
repre.sent a gain of 2,200,000/., while any considerable 
extension of the wheat belt in average breadth by 
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the intrf)diution of more drought-resistant varieties 
would enormously increase the nation’s wealth. 

Our forests^ so uniquely Australian, offer problems 
whi( h cry loudly for systematic scientific work, far 
too little attention having been paid to some of them 
in the past. The admirable pioneer labours of von 
Mueller and of baker and Smith liave opened up an 
almost limitless field in the investigation of the char- 
acters and the chemistry of our forest trees. Closely 
related is the practical problem of the development of 
forest-product industries. Tho.se who have to do with 
the timber industry know how much remains to be 
done in the systematic study of the character of the 
timbers, their exact classification, and the methods of 
seasoning and of preservation. All this is apart from, 
though related to, the problem of forestry proper; 
that is, the development of a (ornplete organisation, 
scientifically controlled, for the care and upkeep of 
the forests, which though wantonly destroyed in the 
past — may still be one of the nation’s great assets. 

'I'he thorough investigation of Australian clays, with 
the view of the development of a ceramic industry 
employing native material, is another example of 
what may he done by applied science in the future ; 
and here again some noterl advance iuis already been 
made by tlie Commonwealth Institute, though it has 
been ('ompelled to restrii t its field of work. 

There are tasks ahead, however, of perhaps more 
fundamental importance than any of these in con- 
nexion with the (levelojiment of our country’s re.sources 
and tlie .settlement of population —tasks, moreover, 
called for bv our obligation to contribute in our own 
area to man’s knowledge of the earth on which he lives. 
1 reler to the need of much more extensive, detailed, 
and systemati<-ally organised topographical and geo- 
logicai surveys than any as \et provided for. Such 
work would seem to require a definite scheme of 
co-operation between the I'ederal and State Govern- 
ments and the institution of permanent .scientific 
servit'es. 

In Papua and still more in the Mandate Territory 
of New' Guinea there is urgent need for systematic 
scii'iitific work, both for utilitarian reasons and because 
the unknown, wherever it exists, cries loudly for 
intelligent investigation. There are not many parts 
of this earth’s surface that remain to-day so unexplored 
as does much of the interior of New Guinea, or which 
hold out .so much promise of reward to the topographer, 
the geologist, the chemist . the botanist, the zoologist, 
and the anthropologist. The services of all these are 
needed as regular adjuncts to the civil administration. 
The work should not be left to the casual efforts of 
intlividual enthusiasts or of occasional si'ientific expedi- 


tions, often privately financed and undertaken more 
in the spirit of adventure than of tnie research. It 
needs highly trained men and systematic organisation. 
Most pressing of all is the need of skilled ethnological 
work — the study of the natives, their beliefs, thoughts, 
languages, customs, and mode of life, while yet it is 
po.ssible ; for it can be but a little while before they 
liccome sophisticated— I had almost said degraded — 
by contact with white man. 

Australia has voluntarily undertaken a difficult task 
and a great responsibility in New Guinea and the 
adjacent islands. Its position there is that of a public 
tru.stee. Surely its most urgent duty is to make full 
provi.sion for the scientific study of the land itself, its 
inhabitants and all that it (ontains. Ifow' else can 
it hope to succeed ? How else to discharge its obliga- 
tion fully to mankind ? Pioneering work has been 
done in the past by specialists, some of them leaders 
of the highest repute ; but the time has surely come 
for systematic, co-operative, and government -supported 
effort. 

There is, then, reason to hope that the jmhlir demand 
for science in Australia will grow — that it has a great 
future before it. In building up that future on the 
foundations already laid, the Australian people must 
look for guidance and example to the greater and 
older nations of the earth. Jn this, as in all things, 
we turn first to that Mother ('ountry wliich we still 
('all Home. There the Royal Society, pioneer among 
national a(’ademic.s of science, has taught and practised 
the true gospel of the pursuit of natural knowledge for 
260 years, and many younger research assoiaations 
have gained world-wide repute. There also the 
cause of applied science has gaim'd steadily in recent 
times, and is now represented b) a powerful Heparl- 
ment of Scientific and Industrial Research and by 
such highly endowed institutions as the National 
Phy.sii'al Laboratory. We look also to Amern a, where 
the organisation and endowment of scientific work 
are now on a scale that arouses universal admiration, 
not immixed with envy. There Kedcral and State 
authorities, great manufacturing firms and wealthy 
cilizens, seem to vie with one another in promoting 
education and research, knowing that thus the great- 
ness of their country will be yet increased. We look 
to Jajian — that wonderland which, in so short a span 
of years, has made for itself in sc ience, as in all w-ays, 
an honoured place among the great nations. We look 
to Holland, ancient centre of learning and of maritime 
discovery, famous in the history of the Pacific, and to 
its splendid colonies in our tropic seas ; for both 
Motherland and colonies are known throughout the 
world for what they have done and are doing for scicnc'e. 


Science and the Agricultural Crisis.^ 

By Dr. Charles Crowtiif.r. 


I ’l' is generally recognised that the primary rau.ses of 
the present difficulties of British agriculture are 
strictly economic in character, and not due to any 
gross and general failure to apply present-day scientific 
knowledge to the technique of farming, although the 

‘ From Ibr pr?sjrlt'ntial address delivered to Section M (Agriculture) of 
the British Association at Liverpool on September 13. 
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great disparity which exists between the average pro- 
duction of the country and that secured by the more 
competent farmers on soils of the most diverse natural 
fertility suggests that with a higher general level of 
technique and education the intensity of the crisis 
might have been sensibly reduced. Whether it be a 
case of the “ sick devil ” or not, the agricultural com- 
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munity is at present in a more receptive mood towards 
scientific advice than at any time 1 can recall in some 
twenty years’ advisory experience, and 1 believe the 
moment to be opportune for a forward movement in 
agricultural education, which, if wisely developed, may 
remove the last vestiges of opposition and establish 
education and research firmly in their rightful places 
in our agricultural organisation. 

Our agricultural educational system may be likened 
to a pyramid with research at the apex, elementary 
education and general advisory work at the base, with 
intermediate education, higher education, and higher 
advisory work occupying the intervening parts. Our 
pyramid has grown within the last thirty years from 
a very modest structure of low elevation into an impos- 
ing edifice, which perhaps appeals to the mind’s eye 
more through its height than its spread, the upward 
growth having taken place at a proportionately greater 
rate than the expansion of the ba.se. The essential 
need of the moment appears to be a broadening of the 
l)as{' with the view of greater sbibility and a more 
effective transmission of the results of the ac'tivities 
of the up])er portions to the maximum basal area over 
which they can beneficially react. 

For the purposes of my survey it will be convenient 
to follow the cusbmiary classifu'alion of our work into 
research, advisory work, and teaching. Of these three 
divisions 1 propose to deal but very briefly with the 
first, that of research, since the potentialities of research 
for the advancement of agriculture are too patent to 
reciuire exposition, the ultimate object of all agri- 
cultural research being the ai'ijuisition of knowledge 
which will enable the farmer to comprehend his task 
mori' fully and to wield a more intelligent control 
over the varied factors which govern both crop pro- 
duction and animal prodm'tion. 

Agricultural progress must be dependent upon 
research, and no phase of our agricultural educational 
system is so full of great promise for the future as the 
comprehensive research organisation, covering practi- 
cally every field of agricultural research, which has been 
brought into existenc'e during the past twelve years, 
and develoyied upon lines whi< h ensure an attractive 
career to a large number of the most capable research 
workers coming out of our universities. In praising 
the research institute scheme, I am not unmindful ol 
the needs of the independent research worker and the 
spare-time researcli work ol teaching staffs — the type 
of research work to which we owe so much in Great 
Jiritain -and it is with some anxiety that I have 
watched the distribution by the Ministry of Agriculture 
of the modest resources available for the support of 
this class of work. 1 trust that my fears are ground- 
less, but 1 am afraid of a tendency to deflect such 
resources towards the work of the research institutes, 
a tendency which in common fairness to the independent 
worker should be most strenuously resisted. With a 
sufficiently liberal conception of the class of work 
which can be effectively carried through by the in- 
dependent worker, there should be no difficulty in 
allocating these moneys to the purposes for which they 
are intended. 

In suggesting that, in proportion to the means 
available, agricultural research is perhaps more 
adequately provided for at the moment than other 

NO. 2814, VOL. 1 1 2] 




branches of agricultural educational activity, nothing 
is further from my mind than to imply that greater 
resources could not be effectively absorbed in this 
direction. I am guided by the feeling that a due 
measure of proportion should be maintained betw^een 
research and the organisation behind it designed to 
translate the findings of research into economic practice, 
and to secure that each advance of knowledge shall be 
made known (juickly and effectively throughout the 
indu.strv'. 

It is chiefly in the latter direction that agricultural 
science can make an immediate' and effective contribu- 
tion to the alleviation of the present crisis, since 
agricultural research in the main does not lend itself 
to the “ speeding-up ” necessary for quie'k action. 
The same applies also to formal educational work, 
which must necessarily exert its influence on the 
industry but slowly. 

The one line of apjjroach along which agricultural 
science can make its influence felt {iui('klv is that of 
adinsory work, which consists in the skilful application 
of existing knowledge to the solution of practical 
problems, or at most the carrying out of investigations 
of a simple type, with the view of securing guidance 
as to the solution of the problem in time for effective 
action to be taken. 

The root difficulty of agricultural educational pro- 
paganda in tile past has been to secure a sufficiently 
intimate and wiclespread contact with the farmer, and 
lor this purpose no agency at our command is so 
valuable as advisory work, .since it ensures a contact 
with the individual farmer which is both direct and 
sympathetic, originating, indeed, in most cases out of 
a direct request lor help. The difficulties in the way 
of extending advisory work greatly J shall turn to 
presently, but 1 wash first of all to outline some of the 
more immediately helpful forms of advisory W'ork 
which have fallen within the scope of my own personal 
exjierience. 

1 will deal first with soil advisory work, being 
actuated by the convktion that soil inve.stigation is 
the most fundamental of all forms of agriiultural 
research. Soil factors dom nate the grow'th of crops 
from germination to maturity, and must influence the 
utilisation of the crops by tlie animal, whiih is their 
ultimate destiny. In stressing the importance ol soil 
advisory work I am not unmindful of the fact that, 
despite the enonnous volume of investigation relating 
to .soils which has been carried out, the task of the soil 
adviser still remains a very difficult one, and except 
in a few directions, and over a comparatively small 
area of the country, the interpretation of soil analytical 
data is rarely clear. It is a sobering thought, indeed, 
to recall the abounding optimism with which soil 
analysis was entered upon some eighty years ago, and 
contrast the hopes then held with the realities of soil 
advisory work as we find them to-day. 

The initial mistake — so common throughout a large 
part of our agricultural investigational work of tlie 
past — lay in a failure to visualise the complexity of 
the problem, even with due regard to then existing 
knowledge. The problem was approached as if the 
soil were to be regarded solely as a reservoir of plant 
food, the capabilities of which for crop production 
should therefore admit of complete diagnosis by 
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chemical analysis. The conception is fa.scinating in 
its sim])li( ity, and has dominated the ^(reater part of 
our soil work down to the present time, repealed 
enflea\()iirs hein^f made by variation in the methods 
and mleii'^ity of the analytical attack to improve the 
ficrsistently low dcf^ree ol correlation between analytical 
data and ( rop results. Parallel with this at a later 
date was developed the ima Manic al conception, which 
loLind the major part of the (‘xjilanation of the differ- 
entiation of fertility m the ph\sieal properties ol the 
soil partidc's, while still later soil biolo;^y has a.sserted 
it'i elaim to pro\ide the “ simple solution.” The work 
of recent )ears, however, .so brilliantly led m (ireat 
bn tain by Sir John Russell and his < ollea'.^ues, leaves 
us with no e.xdise for sue li restricted con<‘e])tions oi 
soil iertilitv, wliK h must now be re,L,mrded as the index 
ol tlie e()uilibrium established bv the mutual inter- 
ai tioiis oi u hi;;hlv complex senes ol factors, the varia- 
tion ol an\ one ol whic h may aflcs t the interplay ol the 
wholi-. with ( onse(|ucnt effec t ujicm the rate or c harac'ter 
ol plant ejiowlh. 

'rile jiroblian of lerlility beinj; so complex, one mi}^ht 
pc-rhaps be im lined to despair ol attainm^^ an\ thing 
reallv c‘tlerti\e m soil acbisory work, wluc'h must 
neiessanb be dc-pcaideiit upon rapid and somewhat 
superficial ex.iniinatioii. Such apparentlv is the view 
held b\ till Ministry ol Agrieulture. il one mav judge 
b\ the I orispieiious neglect ol chemical and phv.sical 
seicTUc' 111 reec'iit extensions of acKisorv facilities. 

M\ own c-oneej)tion, howe\ er, oi the fire.sent possi- 
bilitic's ol soil achisorvwork is more optimistic , and, 
Irom c-xpericaic e covering the- most diverse jiarts of 
the country, I am confidc-nt that an extension of 
faeilitic-s lor soil advisory work would be ol immediate 
and jirogressively iiic'reasing benefit to the farmer. 
'I’he real dillieulty at the* moment is that for large 
tracts t)l the country we lack the necessary data to 
enable us to determine w'hat is the “average soil” 
lor each partic ular area, and until provi.sion is made 
lor specific soil work in these areas, which comprise 
the whole of the great agricultural areas of the Mid- 
lands, our advisory work lelating to this raw material 
ol c rop produc'lion must ol nec'essity remain siipcTficial, 
and onlv too frecjuently ineffective. 

In no direction has the need for extended .soil 
advisory work bcTome more evident in recent years 
than in the revelation ol the extent to which large 
areas ol our soils havT bc'come depleted of lime, (uses 
cxime almost daily to our notic'e in which this lack of 
lime is clearlv the chemical “ limiting factor,” and the 
annual waste due to unremunerative expenditure on 
fertilisers on such land must indeed be VTry great. 
In many eases, fortunatelv, the dejilction has been 
detected at a stage at which it is still economically 
remediable, but in others, unfortunately, this is no 
longcT the c.ise, and unless soil-survey facilities be 
greatlv extended, it is c;ertain that large areas of our 
land must steadily fall into the latter category, with 
the inevitable development in the near future of a 
problem ol such magnitude as will require national 
action for its solution. It is w'orthy of note also that 
this problem will probably be accentuated rather than 
diminishc'd as a greater proportion of our arable land 
rev'crts to grass. 

A further direc'tion in which great scope remains for 
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the work of the soil adviser is in the economic manuring 
ol crops. Inadequate and improper manuring is still 
widely prevalent, and the annual wastage of resources 
thereby incurred must represent a very large sum. 
A considerable part of this wastage is due to the wide- 
sjiread use of proprietary compound manures, more 
often than not comjiounded without any .special refer- 
ence to the soils upon which they are to be used, or 
even without intelligent adaptation to the special needs 
of the crops for which they are supplied. It is not 
uncommon, indeed, to find mixtures of identical com- 
jjosition offered for the most diverse crojis. In far too 
many cyises also the prices charged are extravagantly 
disproportionate to the intrinsic' value of the ingredients 
of the mixture, and in all these various wavs costs 
of crop production are made higher than they need be. 

Passing on from soil and manuring, we come to 
the sphere of seed and sowing problems, presenting 
obviously abundant scojic lor advi.sory work. The 
need for good and pure seed is axiomatic'. Seed must 
not only be good, however, but it must also be ol the 
right kind, sown under proper conditions and at the 
most .suitable time, and the' value of advisorv guidance 
on the.se points has alwavs been rec’ogmsed, especially 
with relerence to the choice betwc'cn diflerent varieties 
ol each jiarticular ciop The varietv texts carried cuit 
on thc‘ various college larms and c-lsewhere have alwavs 
provcxl helpful in this n-spec't in so far as thev serve 
to demonstrate the general eha raet eristic s of the 
different varieties. Wliellier they have- been r(]ually 
suecessiul in measuring the c rojijnng capacities oj the 
dilTerent varieties is more than clouhtfiil. owing to their 
lestric-tion to .single, or at most double, plots of a kind. 
'J’his lias been reeognised in the more elaborate schemes 
devised for the purpose liy the National Institute of 
Agnc'ultural Ifotuny, which it is to he hoped may 
lurnish u practieal sc'heme for more* accutate cjuantita- 
tivT field tests in the future. 

(hven good seed, the improvement of erop jiossible 
through seed seleetinn is jierhaps not in general so 
striking as that frecjuimtly obtainable liv manuring, 
but it may nev'erthele.ss be substantial, esjieeiallv with 
c;roj).s sueh as barley, where inqirovement of cjuality 
may have a .special v’alue. 'I'here is also a rajiidly 
extending field lor seed advisorv' work m connexion 
with the laying down of land to grass lor varying 
periods. 

During tlie growth of the crop, advisory work is 
largely restricted to the domain oi diseases and insect 
pests, the ravages of which take inc;alculable toll of 
our c rops. I believa* sc ience can make no more directly 
effective contribution towards the removal of at least 
the technical difficulties of the farmer than the elabora- 
tion ol effective preventive measures against jicsts and 
diseuse.s. 

I must pas.= on, finally, to the utilisation of crop 
products as food for animals, the line of work with 
wdiich my ow'n personal ipterests and activities have 
always been most closely associated. Looking back 
over twenty years of advisory activity, 1 realise that 
the position of the adviser in animal nutrition is 
infinitely stronger to-day than when I first assumed 
the role. 

With all the newer knowledge at his command, the 
adviser in nutrition can now approach his work with 
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far greater confidence, and eyjdcnce of the increasing 
practical value of liis work is rapidly accumulating. 
This is particularly the case with advisor\' work in 
milk production, a branch of feeding which lends 
itself more readily, than most to carefully regulated 
rationing, owing to the ease with which the amount 
of product can ])e determined. Much success has also 
been met with in advisory work in pig-feeding, and 
to a less extent in the feeding of cattle, the lower 
degree of success in the latter case being due not so 
much to an inferior capability of the adviser to help 
as to the difficulty of dispelling the tradition that beef 
production represents the supreme accomplishment of 
the JJritish farmer, as to wliich there is nothing left 
for him to learn. The work already accomplished 
represents, however, but the very beginnings of 
economy in the feeding of live-stock, and wasteful 
feeding of both home-grown and purchased feeding- 
stuffs for lack of the necessary advisory guidance is 
still far too widely prevalent. 

Such are only a few of the aspects of advisory w’ork, 
which, if extended more widely, might exercise a very 
profound effect upon the economy of the industry. 
Such extension implies, however, greatly increased 
resources in men and money and more efficient means 
of bringing the advisory facilities to the notice of the 
farmer. 

1 am inclined, indeed, to think that a more efficient 
propaganda is perhap.s the first need of the situation, 
for one finds in all parts of the country an a.stonishingly 
large number of farmers who are totally unaware of 
the existence of advisory facilities of any kind. A more 
extensive propaganda will be u.sele.ss, however, unle.ss 
accompanied by increased provision lor advice, since 
the present resources are already more than fully taxed 
bv the relativels moderate volume of calls for assistance 
that now arise. Most of our counties have, at present, 
onl\ one agricultural adviser — some, indeed, have none 
— and yet this slender organisation rcfiresents in large 
measure the base of contact with the industry upon 
which the whole pyramid of our advisory and educa- 
tional work rests It is here where I see the most 
immediately profitable outlet for any further moneys 
that rnav be available for agricultural education in the 
near future. 

1 have alread)' alluded to the chemical gaps in our 
specialised advisory organi.sation, and I might also 
have indicated the similar and e\'en le.ss comprehensible 
inadequa('y in the provision for .specialist advice in 
economil's ; but these are relatively small matters 
compared with the paucity of the less highly specialised 
but scientifically trained advisers of the county 
organi.ser type, whose business it should be to secure 
the confidence of the individual farmer by personal 
contact, and to render him assistance either directly 
in the simpler problems or, in more complex ca.ses, 
with the help of the specialist staff standing behind 
the county staff, whereby a more widespread and real 
appreciation of the practical value of agricultural 
education and research than now prevails might 
quickly be developed. 

A great extension of advisory work, such as I suggest, 
must necessarily involve heavy expenditure, and 
further, an exceptional measure of care in the selection 
of men, since in the direct approach to the farmer 
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personal qualities may in the first instance count for 
more than technical proficiency. Furthermore, if the 
full measure of success is to be achiev^ed, it is essential 
that a more closely organised and intimate contact 
should be established between the various units of the 
advisory organisation, from the research station through 
the .scientific advi.ser, to the practical ad\iser. Our 
present organisation is too indefinite and too wide!}' 
permissive in this respect and calls urgently lor con- 
sideration by all concerned, both county authorities 
and advisory and research workers, with the view of 
more effective co-ordination and ('o-operati\'e effort. 

I have laid great stres.s upon the potentialities of 
ad\isory work as a contribution to the alleviation of 
the present crisis, but 1 cannot close without some 
reference to the far greater contribution to the future 
prosperity of british agriculture which we ('an make 
through our educational system, if wisely pursued, in 
the training of the farmers of the future. 

The existing faf'ilities for organised agricultural 
education — at least so far as universities and colleges 
are concerned — are adequate to deal with the numbers 
of students presenting themseh es. There is indeed at 
the moment a considerable excess output of the class 
of student who is either unwilling or unable to take up 
practical farming and must needs have a salaried post. 

Of more immediate ('oncern is our comparative 
failure to secure for our educational courses more than 
a small fraction of the sons of farmers, upon whom 
the future of the industry will largely rest. I have 
testified to the greatly awakened interest in agricultural 
education w’hich has been displayed among farmers in 
recent years, but it is yet far from having de\’eloped 
into a conviction that such education is to be regarded 
as a vitally es.scntial part of the farmer’s training. 
One must perhaps be content with gradual advance 
towards this goal by internal develo[)ment , although 
the possibilities of more rapid advance by external 
pre.ssure should not be overlooked. The enlightened 
landowner might exert an influence more potent per- 
haps than any other in filling our colleges with farmers’ 
sons, if in letting his farms at any rate so fur as 
young applicants are concerned he showed his faith 
in agricultural ediu'ation by giving preference where 
pos.sible to men who have rei'eived adeciuate instruction 
in the principles of agriculture in addition to practical 
experieni'c. So long u.s the private ownership of land 
continues, the landowner will liave it in his pow'er to 
render in this respect the most powerful aid to the 
progre.ss of ugrii'ultural education, and by action along 
these lines might exert more good in one year than is 
attainable by many w'eary years of propaganda. 

Whatever the charai'ter of our land-tenure system 
of the future, it is certain that sooner or later .some 
guarantee of efficiency for the productive occupation 
of land will be demanded from the would-be farmer. 
We cannot continue indefinitely, on one hand, to pro- 
claim that the land is our greatest national asset, 
to be maintained with the help of, and in the interests 
of the State in a highly efficient state of productivity, 
while, on the other hand, the use of the land is left 
open to all, regardles.s of fitness for its effective use. 
This vision of farming reduced to the status of medicine 
and law as a close profession regulated by an entrance 
1 examination, may perhaps be stigmatised as a horrible 



514 


NATURE 


[Oc'ieBER 6, 1923 


nightmare ; l)ut some movement in that direction I 
believe to be inevitable, and, with nationalisation of 
the land, it might well come more speedily than one 
would N'cnture to contemplate. None will question, 


at any rate, that, should such a day arrive, education 
in the principles underlying the calling will loom as 
largely as practical training in determining the standards 
of admission to the use of the land. 


The Structure of the Great Rift Valley. 


By Prof. J. W. 

'■PIIE explanation that the lake chain.s of East 

A Africa lie in a system of tectonic valleys which 
are a f ontinuation of the basin of the Ked Sea was due 
to Suess (j8qi) in his contribution to the geological 
results of Teleki’s expedition. Suess regarded the 
(ireal Kill Valley as made by a sudden rupture of the 
crust of the earth owing to contraction, as preceded by 
no upheaval, its age as Pliocene and Pleistocene, and 
the height of the land beside it as due to an uplift* in 
conse(iuence of the rupture ; and he considered that 
as tlie East African Rift Valley is liounded by block 
mountains and not by ])arallel horsts, it is different in 
structure, from tliat of the Rhine. The present w'riter, 
after a visit in 1892-3 to the highest part of the Rift 
Valley, siijiported Siiess’s view of its formation by earth- 
movements due to lateral tension, but he eonsidercd 
that the valley had a much longer and more comjjlex 
history than Suess recognised ; for the Rift Valley 
was made by faulting rejieated at intervals from at 
least the Ohgoccne to the Pleistocene, it was initiated 
by an uplift of a broad arch in the Upper Cretaceous, 
and the in fall of the to}) of that arch was probably a 
consequence of the foundering of the floor of the Indian 
Ocean. 

The Great Rift Valley in its course from Syria to 
Mozambi(|ue varies greatly in structure. In .some 
places it consists of a single trench, and at others of 
several branches. Its structure is geographically most 
complex in Tanganyika Territory, where it was studied 
With especial care when that area w'as part of German 
East Afru'a. A valuable discussion of the combined 
topographic, geologu'al, and geodetic researches in that 
region has now been prepared by Prof. Krenkel, of the 
University of Leipzig.''* lie shows that between the 
C.ongo and the eastern ('oast of Africa three great 
tectonic belts are now well established. That nearest 
the coast forms the eastern front of the main African 
]flateau. As it is the oldest, and in the most exposed 
position, its structures have been obscured by denuda- 
tion. Hence the determination that this mountain 
rampart was formed by faulting required close ex- 
amination of its geology. The evidence available 
shows that the central part of Tanganyika Territory is 
traversed by a zone of fractures, which extends from 
Lake Nyasa to the plateau front west of Mombasa. 
This eastern zone consists in places of a series of step 
faults, but includes, as in Uluguru, .some rift valleys. 

The second belt is the continuation of the main 
trunk of the Great Rift Valley southward from Kenya 
Colon)’. It includes I.ake Magadi, and forks at Lake 
Natron ; one branch goes south-w'cstward, and includes 
Lake Eya.si, and disappears near the town of Tahora. 

• [In 1S91 lie refeneci to the updso as an AufwUlbuHg \ later as an 
Au/umlstuHii.] 

• Die Bnii'hxonen Obtafnkas; Tektomk, Vulknnistnus, llrdbeben iind 
S('.hwereanon].ilicn. Von Pn>f. E. Krenkel. Pp. viii f 184. (Dcrlin . 
Gebriider Borntraeger, 1922.) 7s. 44. 
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The mam trunk continues southward ; it is repeatedly 
deflected south-westward by faults parallel to those of 
the eastern fracture belt ; it becomes indefinite after 
pa.s.sing Kilimatinde on the railway from Dar-es- 
Salam to Tanganyika. There is some evidence of the 
extension of this fracture belt through the Ruaha 
valley to Lake Nyasa. The only gap still uncertain in 
the course of the Great Rift Valley is from the lower 
part of the Ruaha to near Kilimatinde. 

The we.sternmost tectonic belt follows the western 
branch of the Rift Valley, and includes the Albert 
Nyanza and Lake Tanganyika. It forks near its 
southern end : one branch breaks into sjAinters on the 
southern coast of Tanganyika ; the longer branch goes 
south-eastward past Lake Rukwa, joins the main trunk 
at the Ruaha valley, and continues through Lake 
Nyasa to south of the Zambezi, where it has been traced 
I by Teale and Wilson. The evidence of the tectonic 
origin of the valley is especially clear around Lake 
Tanganyika, the coasts of which show complex series 
of faults, iault blocks, and secondary rift valleys. 
Many of the faults are quite modern, as some of them 
have dislocated recent conglomerates and have tilted 
some of the lake beaches. The walls of this valle)% 
from the features noted in the original graphical 
description of it by Burton, are young, and, as Prof. 
Krenkel holds, the westernmost of the three tectonic 
belts IS probably the youngest. 

Between Sucss’s simple theory that the Rift Valley 
W'as formed from a single series of fractures in the upper- 
most Kainozoic and my more complex classification 
with its three different series of fractures separated 
by four volcanic periods. Prof. Krenkel adopts an inter- 
mediate position. He accepts tw'o periods of faulting 
and three of volcanic activity for the Nyasa basin ; so 
that his .sequence ol events is nearly as long as mine ; 
but he regards all the volcanic rocks as Miocene or later. 
The evidence on which I referred the lava of the plains 
near Nairobi to the Upper Cretaceous was admittedly 
scanty ; but that age fitted in best with the general 
history of that part of the world. Later a promising 
clue to the age of the earlier volcanic eruptions was 
offered by Dr. Oswald’s work on the Victoria Nyanza ; 
but the volcanic pebbles he collected in the pre-Miocene 
conglomerates cannot be certainly identified. It is to 
be hoped that some visitor to that area will make a 
further collection of the volcanic pebbles from these 
conglomerates, so that their position in the East 
African volcanic sequence may be determined. 

The view that the Kapilian lava plains are Pliocene 
has been held persistently ; but that view has now 
been conclusively disproved by fossils collected by Mr. 
Sikes from beds deposited in depressions in the surface 
of these lavas. The fossils have been identified by 
Mr. R. B. Newton as Pliocene, so that the lavas them- 
selves must be Miocene or older. Their Cretaceous age 
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has recently been supported by the work of E. 0 . 
Teale and W. Campbell Smith from the Zaml)ezi. 
Some lavas which these authors correlate with the 
Kapitian are shown to be Cretaceous; they remark 
{ptoL Mag.y May 1923, p. 228), “ . . . the close similar- 
ity between the specimens from the Lupata Gorge just 
described, and the Kapitian phonolites, seems to afford 
very striking confirmation of Prof. Gregory’s view that 
the latter are of Cretaceous age.” 

This evidence establishes the suggested date for the 
beginning of the East African part of the Rift Valley 
by fixing the age of the oldest associated lavas as 
Cretaceous. That the Rift Valley faults had begun 
by the Oligocene has now received further confirmation 
from the Gulf of Suez. In a lecture to the Royal 
Geographical Society in 1921 {Geog. Journ. vol. Iviii. 
pp. 267-271) Dr. Hume threw doubt on the fault origin 
of the Gulf of Suez, and attributed it to folding. This 
conclusion would have been difficult to reconcile with the 
successive maps of the area issued by 
tlie Geological Survey of Egypt had 
not that Survey also published a 
diagram of one of its folds (Petrol. 

Research Bull. No. 6, J920, before 
p. i). The structure represented is 
what in ordinary geological nomen- 
clature is termed a fault. In 
answer to Dr. Hume’s view that 
the Gulf of Suez was formed by 
folding, it IS only necessary to refer 
to the two last publications on the 
area by the Survey of which he is 
director. The valuable account of 
the geology of the Gulf of Suez in 
No. JO of the Petroleum Research 
Bulletins, by Messrs. Moon and 
Sadek, includes two sections which 
illustrate the structure of the Gulf. 

The essential parts of these sections 
are here reproduced (Figs, i and 2). 

They both represent the Gulf of 
Suez as in a tyjiical fault-formed valley. The 
second figure (after PI. IX. D) is especially instructive, 
as It shows that the faults which formed the Gulf 
of Suez were post-Eocene and pre-Miocene. It there- 
fore shows that the conclusion that the Rift Valley 
faulting began in the Oligocene, which was first 
based on evidence from Lake Nyasa, holds for the 
Gulf of Suez. A further Petroleum Research Bulletin, 
No. 12, has just been issued, m which part of the 
eastern shore of the Gulf of Suez is described. The 
authors, Messrs. Moon and Sadek, conclude that the 
position of the shore is determined by ” a very import- 
ant fault/’ and they show that the faults in this area 
were in part pre-Miocene and partly post-Miocene. 
One of the sections, PI. I. D-H, shows a series of 
vertical and steeply inclined fracture planes which are 
marked as faults and not as folds. 

Suess’s view that the Great Rift Valley is tectonic in 
origin has been supported by an overwhelming balance 
of opinion ; but his view that it was a sudden rupture 
due to the contraction of the crust has been less widely 
adopted than the writer’s hypothesis that it was due to 
a series of infalls along an upraised belt. That pre- 
liminary uplift has been accepted under various names 
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—arch, anticline, or mountain ridge along the axis of 
the valley — and it is consistent with the gravity survey 
by Kohlschiitter, of the results of which an excellent 
summary is given by Prof. Krenkel. Tanganyika Ter- 
ritory is under three different conditions. Along the 
coast gravity is in excess. The central area, along the 
south-western branch from the Great Rift Valley 
through Lake Eyasi to Tabora, includes a broad basin, 
with gravity less than the normal. Along the western 
branch of the Rift Valley is a long narrow band in 
which the gravity is also less than normal ; Krenkel 
describes it as a Dichterinne or density-trough. 

The majority of recent authors have adopted the 
view that the Great Rift Valley was due to lateral 
tension. That the faults which bound the valley 
might be due to compression has been several times 
suggested. The occurrence of reverse faults in the 
older rocks beside the Great Rift Valley appeared to 
support this possibility. This view was suggested by 

£ 


Uhlig in 1907, but he has abandoned it. An over- 
thrust fault — which has since been rejected — was de- 
.scribed from German East Africa, but Suess remarked 
that he knew of no other anywhere along the Great 
Rift Valley system. Dr. Hume inserted a reversed 
fault on the western shore of the Gulf of Suez. His 
section was reissued last year “ slightly altered ” 
(Petroleum Research Bulletin, Geological Survey 
Egypt, No. 10, PI. VIII. Fig. 2) ; but the only noticeable 
modification, except in colouring, is that the fault is no 
longer drawn as a reverse fault. 

The main advocate of the compression theory is 
Mr. E. J. Wayland, the director of the Geological 
Survey of Uganda, for the Great Rift Valley near the 
Albert Nyanza {Geog. Journ. vol. Iviii., 1921, pp. 
344-359). The suggestion is more probable for that 
area than for those places where the Rift Valley is 
asjiociated with immense lava fields, and in Unyoro it 
has some abnormal features. Mr. Wayland ’s view is 
based on general considerations, and he does not appear 
to have seen any reversed fault along the Rift Valley. 
All the numerous faults that have been recognised in 
the Great Rift Valley series are normal. Any reversed 
faulting that may be found will probably jirove to be 



Kli.. I.— The sliliLlure of the Rift Valley of the (itilf of Sue/ aL( online to tin- I'.gyptl.iil Survey, 
hiont I’elnileijiu Research Hull No. lo. (Cauo, igai.) 
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Another set tion li> the h}>ypliaii Survey of the v.illey ol the (iult of Sue/. 
From Petroleum Researcli Bull No. lo. (Cairo, 1931 .) 
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exceptional. The ^a-ographical and geological features 
of the mountains beside the Great Rift Valley resemble 
those of normally faulted block-mountains, and not 
those of fold mountains due to corrugation of the crust 
by compression. Tlu* topography along the Great 
Rift Valley agrees with that of areas torn by tension 
clefts rather than with mountains rai.sed by compres- 
sion ; for all the faults known are normal ; beside the 
valley rise many l)lock-mountains and horsts, and it is 
associated with vast lava fields. In mountains due to 
compression, on the other hand, the faulting is re- 
versed ; volcanic action is rare except for isolated 
volcanic groups .some distance from the mam chain, or 
where it is cut across by later faults. The mountains, 
moreover, occur m long sinuous chains and sheaves of 
chains which gradually dwindle in height through parallel 
foothills. That the Rift Valleys are due to tension is 


emphatically asserted by Prof. Krenkel. The fracture 
zones of East Africa, he says, are zones in which the 
crust has been torn asunder {Zerreissungszonen der 
Kruste, p. 169). 

Recent evidence, therefore, from the Zambezi and 
the Gulf of Suez, Mr. Sikes’s fossils from the Kapiti 
Plains, and Prof. Krenkel’s valuable monograph, com- 
bine to confirm the conclusions that the Great Rift 
Valley was initiated by an upbulging of the crust ; that 
its fractures were connected with vast volcanic eruptions 
which began in East Africa in the late Cretaceous, and 
were contemporary with the Deccan Traps of India ; and 
that one set of the fractures that made the Rift Valley 
happened in the Oligocene. These conclusions render 
it probable that the African Rift Valleys are due to 
the secondary consequences of the movements that 
made the basin of the Indian Ocean. 


Obit 

Mr. F. J. it. Jenkinson, Don. D.Litt. (Oxon.). 

I N Mr. Framis Jenkinson, University Librarian at 
('ambridge, who tlied on September 21, has pas.sed 
away one of the ino'.t versatile and distinguished of 
Cambridge sclinlars. Of his profound knowledge of 
classics, of bibliography and antiquarian matters, and 
of music, this is not the place to write. This notice 
must be restrn'led to his activities in natural .science, 
in one branch of whi( h, entomology, he wais an expert. 
Nor is it possible liere to give more than the briefest 
outline of Ids life. Horn in 1H53, he entered Marl- 
liorougli at the age of twelve, and in 1872 began a 
distinguished career at Trinity (dillege, remaining for 
the rest of fiis days at Cambridge. lie became Univer- 
sity Librarian in i8Sg, and field this post until his 
dentil, a period of more than thirty years. 

lenkiiison was Curator in Zoology in the University 
Museum lor a lew months in 187S (the same year in 
whi<-h he gained his Fellowship at Trinity by his 
classii'al attainments), lie was the .seiond occupant 
of this position, the first having been Mr. J. F. Hullar, 
and during his tenure he worked cliiefly at insects. The 
same curatoiship was afterwards filled (in 1890) by 
the late Dr. David Sharp. Hut though Jenkinson’s 
official connexion witli the Mu.seum of Zoology was 
short, lie was its valued lieljier to tlie end. 

From liovliood a keen naturalist, and espei iall\ a 
fepidopterist, Jenkinson was much associated in early 
years wntfi Ids lifelong friend Mr. F.dward Meynck, as 
a student of tfie snialle.-»t and most delicate torins. 
Some time after tlie coming to ('ambridge of Dr. Sharp, 
with wlium he foriiu'd a lasting friendship, Jenkinson 
turned Ids attention to 1 )i])tera. Tfiese were hcin'eforth 
his .special study until tlie last, and it is as a dipterist 
that he will be remembered in entomological circles. 

It is true of Jenkinsoii’s entomological side, as 
perhaps of all his interests, that his published works 
are little in comparison witfi the greatness of his know- 
ledge. His writings comprise .some twenty-seven short 
notes and papers, contriliuted to the Entomologist's 
Monthly Magazine betw'een 1886 and 1922. The first 
four, up to 1900, deal with Lepidoptera, the remainder 
almost entirely with Diptera. In his longest paper 
(1908) he recorded a number of fungus-gnats new to 
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llritain and described one new to science. The short 
notes contain records of captures and observations of 
the habits of various flies. His last entomological 
writing (1922) was an obituary notice of his old friend 
A. TL Earn. 

But these publications are only a small part of 
Jenkinson’s dipterological work. Nkme could be more 
generous than he in aiding other w'orkers He had a 
wonderful faculty for distingui.shing obs( ure speiies 
in the field, and very great deftness in capturing 
minute insects, even without a net. He was a very 
skilful manipulator, and collected a vast amount of 
material in several parts of Great Britain, but espet ially 
in his own garden at ('ambridge. The pick of these 
captures was always at th(' disposal of the University 
Museum, to which he gave hundreds of specamens, 
and he was one of the makers of the Cambridge colla- 
tion of British Diptera, now one of the largest extant. 
The national collection at South Kensington has also 
been enriched by many of his specimens. His mis- 
cellaneous captures in other orders were freijuently 
interesting : a minute ('opeognathe found m a house 
at ('rowborough, and described by Dr, Fndetlem m 
1922 as a new genus and species {Pteroxamum). is the 
first Psocid {i,ens. lol.) with scale-covered wings to he 
discovered in Great Britain, the forms related to it 
being tropical. 

Jenkinson’s faculties for observing were extended to 
plants, birds, and even, at one time, to mollu.si'a. He 
applied his ('lassical and bibliographical knowledge also 
to entomological matters. The former was often called 
into play in questions relating to scientific names. 
What he wrote of Farn was true also of himself : “ he 
disliked slovenline.ss ” and “ was the most scholarly of 
naturalists.” As Lil’irarian he was always sympathetic 
to the needs of entomology, and contributed to the 
result that the University Library and departmental 
libraries together now contain a body of entomological 
literature (especially periodicals) probably unsurpassed 
in any centre in Great Britain outside London. In 
person he was tall but of almost fragile build, and he 
was always hindered by poor health. The kindest- 
hearted of men, his personality exercised a singular 
charm over his many friends. H. S. 
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Current Topics and Events. 


The report of the Broadcasting Committee ap- 
pointed on April 24 by Sir William Joynson-Hicks, 
then Postmaster-General, hai? now been issued, 
together with a statement from the present head of 
the Post Office, Sir Laming Worthington Evans 
The committee had to consider : {a) Broadcasting in 
all its aspects ; {b) the contracts and licences which 
have been or may be granted ; (0 the action whitdi 
should be taken upon the detiTmination of the 
existing licence of the liroadcasting Company : {ff) 
uses to winch broadcasting may be put, and (e) 
the restrictions which may need to be jilaced upon 
its user or development The ('ommittee states that 
broadcasting is of value for instruction and enter- 
tainment and has great potentialities, and it is 
recommended that a Broadcasting P»oard should be 
<*stablisheil by statute to advise the Postmaster- 
General, though broadcasting services should remain 
in the hands of non-Government bodies working 
under Government licence. The revenue reipiired 
to maintain broadcasting services is to come mainly 
from the reci'ivmg licence fee 'The Committee 
considers that the existing fee of toi. a year is suffi- 
cient for the present, and that three-ipiarters of the 
receipts miglit go to meet the costs of broadcasting 
As regards licences, a uniform and simple type of 
licence obtainable without formalities and with 
practically no limitations on the apparatus is sug- 
gested for all u.sers. Extension of broadcasting hours 
and of the wave-lengths m use (350-425 metres) so 
as to cover the range 300-500 metres, exidmlmg the 
hand 440- p)0 metres, is also recommended The 
Committcf' considers the immediate ayiplication of its 
scheme desirable, and suggests that the British 
Broadcasting Compaiiv's licence be continued and 
extemh'd on a moditit'd basis No recommendation 
is made on the subiect of the protection of British 
apparatus against foreign competition, the Committee 
stating that the matter should be dealt with by 
1‘arliament. 

Arising, out of our recent article on “ Tn\''cnlors 
and Patents ” (N.^ture, September 8, p. 341)), it has 
been brought to our notice that the interest of 
patentees and inventors has been made the sjwicial 
aim of the Institute of Patentees (Jncorporatedl. 
T'liis as.socia1ion was founded in the year igio, and 
within a short space of time enrolled .some twelve 
hundred members. It has set up a body of technical 
advisers to assist the inventor and prevent him from 
wasting money on useless yiropositions. In the case, 
however, of those inventions which contain germs of 
value, even though the inventions are but crudely 
presented, the Institute advises their originators as 
to the best method of developing their productions. 
To a certain extent, tlie Institute also acts as a 
clearing-house, at the same time aiming at submitting 
to manufacturers such inventions only as have 
reasonable commercial prospects. In favourable 
cases, assistance will be given m the direction of 
obtaining capital for the exploitation of inventions. 
In order to reduce considerably the huge expense 
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generally involved in the settlement of dispiite.s pro- 
ceeding from inventions, a Court of Arbitration has 
been constituted to which contentious (juestions may 
be remitted. At the pre.sent time, the Institute is 
concentrating its elforts on securing an ICinpirc 
yiatent, wdicreby the cost of protecting an invention 
throughout tlic British Empire may be materially 
reduced. At the general meeting m March of this 
year, the rhairmau m his presidential address an- 
nounced that the Jii.stitute was recognised by the 
Board of Trade, and that certain iiKjuiries addressed to 
that Department were referred immediately to the 
Institute. It is stated that tlic Institute is in no wav 
a trading or profit-making concern, for tin* members 
of its various advisory and otlier committees give 
their services gratuitously. Two classes of members 
are enrolled. An annual subscnjition of two guineas 
secures full membership, while associate-membership 
for the annual subscription of one guinea is reserved 
for the genuinely poor inventor, k'urther particulars 
are obtainable from the organising secretary at .j | 
Kusscll Street, London, W.C.i. 

Bli'Ore the War, ('apt ('. W. K. Kmght, as a 
photographer of birds and tlicir nests, w^as already 
in the front rank l-teing a practised chinbcT, lie did 
not confine liis attention to species tliat build near 
the ground, and more recently he h is speenlised an.l 
taken the kinematograyih as well as the ordinarv 
camera “ into the tree tops ” with most succi'.ssful 
re.siilts. On Monday last, at the rolytoclmic Hall, 
m Begent Street, ('apt. Knight u.scd a number of his 
films and .some lantern slides to illiistrati* to a syiecially 
inviletl ainhence a lecture w'hich will be repeated 
daily for the benefit of the public for several weeks 
to come, 'fhere is no need at the present tune to 
emphasise the usel’ulness of films as records of fact 
(m I'ontradistiiiction to portrayals of tiction) where 
motion has to be illustrated, or the advantage of 
having them verballv described, ('apt. Kmght was 
able to show- the climbing of woodpeckers, the rapid 
flight of birds of prey when catching food for their 
young, the plucking of the victim, its ji.vrtitum among 
the nestlings of tender age, the throwing of it whole 
to them to scramble for when they were older. He 
also showtid special records of young birds exercising 
their wings and gi'ttmg into training for flying, as 
well as their hc‘.sitation before they could make up 
their minds to launch themselves for the first lime 
m the air. Many jioints of incidental interest were 
mentionetl by the lecturer. The finding of a swift 
in the nest of a hobby was u.scd as an argument in 
favour of the latter bird being the swiftest of our 
hawks. Stress was laid upon the amount of vegetable 
food eaten by the greater spotted woodpecker ; the 
writer ha.s known of this bird taking coconut intended 
for tits, but Capt. Kniglit described the extraction 
of kernels from hazel-nuts fixed in the crevices of 
bark, after the fashion of the nuthatch. Owls were 
dealt with, as was the daily life of a rookery, while 
the rearing of young herons was considered in detail. 
All who are interested in British wild life should go 
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to ( apt Knic:hrs lecture, for they will thus add to 
tlj(*ir knowledge besides gaining a great deal of 
enjoytnent 

A((()ri)inc. to the latest estimates (given in the 
/ tmes for September 28 and 29), the loss of property 
m 'J'okyn and Ytikohama due to the eartlupiake of 
Sf'plember r is somewhat less than was at first sup- 
posed In 'S’oKohama, about three-fourths of the 
houses (including those of greatest value) were de- 
slroved ; fhose which remain are apparcntlv but a 
fringe of small dwellings It was on the Hat levels, 
intersected by canals, in winch the business and 
shopping (piarters were situated, that the destruction 
vas greatest ; but on the liluft, where the foreign 
nierrhants lived, there was also much damage done, 
manv of th(' houses having fallen into the vallev 
below In I okyo, out of about 335,000 houses 
dc'stroved, only ir per cent colla]>s(‘d under the 
eartlupiaKe shock; the remainder were burned. Tt 
was again in the densc'ly crowded riverside districts 
(hat the worst of the destruction look place It has 
been suggested that ’Skikohama should be rebuilt in 
a safer district, but the site of the city is obviously 
determined bv the harbour, which has not been 
materially ilaniaged TMorcover, though there is no 
absolutely safe area in such a seismic /one, the safest 
for niany rears to come, and jicrhaps for several 
centuries, may be the e[)icentral area of the recent 
shock. 

Wf are glad to note that Bntisli iirms are aflopi- 
mg nioie and more the principle, on the lines of 
manv American firms, of hcljung their rhcnls 
in every possible way — and indirectly the general 
])ubli( as well — by the i.ssue of thoroughly scientific 
literature written by experts A good example of 
this is a recent publication, “ Water Treatment,'’ 
by Me.ssrs. Brunner, Mond and Co., Ltd., the well- 
known chemical manufacturers of Nor Lhvvieh, Cheshire. 
This booklet, wdiich is a production of the firm's 
research staff, and may be obtained free of charge 
liy writing to the above address, gives a most lucid 
and concise explanation of the w'hole jinnciples 
underlying the hardness and treatment of water, 
especially for boiler feed purposes, and should prove 
invaluable to cngmet*rs and all others in charge of 
boiler plant. It is divided into fourteen sections, and 
particularly good are those devoted to the cause of 
hardness, the soda ash aiul lime treatment, and the 
choice and method of operation of softening plant in 
general. Also of great interest arc the .sections 
dealing with the more diHiciilt aspects of water 
treatment, about which the average chemist is none 
too clearly informed, such as the presence of free 
carlion dkixide and sodium bicarbonate, acids, 
whether mineral or of the peaty acid variety, oil, and 
especially llie removal of the last traces of magnesium, 
for which the use of alumino-ferric is recommended. 

In i(jo 5 the Meteorological Office was able for the 
first time to make some provision for the regular 
investigation of the upper air over the J 3 ritish Isles. 
Investigation had previously been carried out 
privately, in some cases with the assistance of the 
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British Association and of the Royal Meteorological 
Society. Mr. W. H. Dines, who had taken a leading 
part in the practical development of the investigation, 
agreed to supervise the work for a nominal fee and to 
provide, free of charge, the facilities which his residence 
aftorded for work with kites and balloons. After 
1^13 Mr. Dines removed to Benson in Oxfordshire, 
and for the past ten years he has continued there the 
upper-air work which he had carried out so success- 
fully at Pyrlon Hill on the Chilterns and at Oxshott 
in Surrey Largely as a result of these investigations, 
ICnglaml has gained a position in the forefront of the 
iiuestigation of the upper atmosjihere. At the end 
of JuiK' i<)22, Mr. Dini‘s retired from active super- 
vision of the work, although he continued generously 
to give facilities for investigation to be earned on at 
Benson Mr limes’s experience indicated that open 
conntrv north-west of (Dxford w^as the most suitable 
place for a permanent observatory, but hnaiicial 
reasons made tins impossible ; it was accordingly 
arranged to utilise Kew Observatory, where the 
drsailvantagc ot position would be to some extent 
compensated by proximity to the c(;nlral ollice and 
contact with other branches of meteorological work. 
The transfer w'ill probably be made m a tew days. 
The Observatory at Benson will then be closed The 
regular dailv reports in connexion w'ltli forecasting 
wall be matle at the wireless station at Leafield bv the 
courtesy of the I’ostinaster-Oencral, wdiilc the niiper- 
Hir investigation will be continued at Kew'Obseivatory. 

Great activity continues to prevail on the (picstion 
of the cause and incidence of cancer TJie Ministry 
of Health has recently issued a circular (No 42(1) in 
wliich the vicwvs of a committee of ex])eits are set 
forth. The circular deals with the characteristic 
features and natural course of the disease, the extent 
of cancer mortality and its increase, the proclivity to 
cancer, chronic irritation as a detcTimning factor in 
the appearance of the disease, and tlie diagnosis and 
the treatment of cancer. The sta ten units made are 
m harmony w'lth the results of morleni scientific 
inquiry, and the circular should help to counteract 
a great deal of irrelevant matter wliicli the jiubhc lias 
been invited to accept from quacks, cranks and well- 
meaning jiersons who do not possess the requisite 
knowledge. I.ocal health authorities are (‘neouraged 
to deal with the cancer problem in the best interests of 
tile community. 

Die Nalurwissnischaften for August 31 contains 
tw'o articles by Arrhenius and by Kreuudlich on the 
life and work of Wilhelm Ostwald, who reached the 
age of seventy on September 2, as recorded m our 
issue of August 25, p. 289. 

A REVIEW of the adhesives industries appears in 
the Chemical Trade Journal for September 14. The 
properties, composition, extraction, and sterilisation 
of animal glues are concisely described. \"egetable 
glues {e,g, from starch), waterproof glues, and various 
forms of adhesives {e.g. sodium silicate adhesives, 
adhesives from cellulose waste, liquid glues, etc.) are 
all treated. A solution of glue in acetic acid is the 
basis of " scccotine.” 
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A RFViKw of the dye-stuffs industry of Great 
Britain, fiy Prof. G. T. Morgan, is published in 
Chemistry and Industry for v^cptember 14 In this 
the progress made during and since tlie War in the 
manufacture of intermediates and dyes is discussed 
in great detail, and the article gives a re.isoned 
account of the present position and future prospects 
of one of tlie most important British industrial 
undertakings. 

The autumn conference of the Textile Institute 
will be held at Leicester on October 18-10 'I'he first 
day of the meeting will be spent at the Kxliibition of 
Textile Machinery and Textile l abrics which is being 
held in Leictisfer on October 10- io. On the second 
dav, Mr. K. King, of the Universitv of Leeds, will 
present a paper on “Artificial Silks,'’ and later the 
annual Mather lecture will be dehvereil by I*rof. J. P. 
Thoryie, who will take as his subject " The Applica- 
tion of Dyes to I'lbrcs and habrics ” The remainder 
of the meeting will be devoted to visits to works in the 
neighbourhood of interest to members of the con- 
ference. 

The first paper mill for jiroduciiig printing paper 
and pasteboard from hvdrojihytes or water-plants on 
a large scale was startl'd on September 15 m Grossen- 
liam, Saxony. TIk' hydrophytes ('I'ypha, Phragmites, 
etc ) are made into pulp by a cheap new process of 
the German Hydrojihyte Co., and arc said to yield a 
good material for papt'r and pasteboard The reeds 
grow' w'lld 111 shallow waters and their removal is 
desirable 111 the interests of fishing ; in Germany, 
therefore, as m other countries, largo amounts of the 
raw material are to bi; had freely. It ha.s been 
calculated that in Germany alone one million tons of 
dry reed material can be gathered, thus treeing for 
other purposes a like (piantity of wood up to iKnv used 
for manufacturing wood pulj) and cellulose. Several 
further works for jmKlucing paper pulp from reeds arc 
to be erected m Germany a.s well as m other countries. 
It IS stated that the same process may also bi‘ used for 
bamboo and similar tropical plants. 

'J'liE Gilbert White Fellow’ship offers an attractive 
programme for the present session ending January 
ig.il Meetings and expeditions have been arranged 
for most Saturdays during the winter , notew'orthy 
evi'uts arc lectures by Dame Belcn Gwynne-Vaughan 
on “ The Mechamstn of Inheritance” on November 3 
and by Mr. F. IL S. Balfour on “ Trees and Flowers 
of the North-West Pacific Foast ” on 1 )eceniber i . The 
Ramble Section of the Sel borne Society has also 
issued a programme of its lixtures for the next few 
months (price 6d.). Numerous ” rambles ” of historic 
and literary interest are included, mostly m London 
and its museums. I.ecturcs have been arranged 
apart from the rambles and among them are “ Among 
the Himalayas,” by Mr. F. W. Hodgkinson, on 
October 31 : ” Japan, Past, Present and Future,” by 
Prof. Wilden-Hart, on November 7; "In Neptune’s 
Kingdom,” by Mr. F. Martin Duncan, on November 14, 
” Animal Disguises and Camoutlage,” by Mr. Wilfred 
Mark Webb, on November 29 ; and " Nature at Home,” 
by Mr, M. A. Phillips, on December 12. Corre- 
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spondence relating to the rambles, other than apjihca- 
tions for tickets, should be .sent to Mr. P. J. Ashton, 
72 High Street, Bromley, Kent. 

A SPECIM.. volume of the Zntsthrift fur Knstallo- 
graphie, comprising no less than 640 pages and 
numerous illustrations and plates, has been published 
as a testimonial to the magnificent life-w'^ork in 
crystallogiaphy of the founder and first editor (for 
over fifty v'ohimes) of the Zeitschnft lYof P von 
Grotli. It consists of contributory memoirs on their 
most recent original researches by thirtv-two authors 
of repute, mostly well known contributors to the 
Zeitschrifi for many years and old friends of Prof, 
von Groth. The tw'o Jfnti.sh contributors arc Dr. 
Tutton and Mr. Barlow, the former of whom sends 
a thirtv-five-page paper on the completion of his 
many years' work on the sulphates, seleiiates, and 
double salts, in the results of which Prof, von Groth 
had taken a ver\' deej) interest, while the latter sends 
a jiapcr on the division of space in eiiantiomorphous 
polyhedra. The universal character of this remark- 
able birthday present- -for it commemorates the 
eightieth birthday of Prof, von Groth, which occurred 
on June 23 — wall be apparent from the mere mention 
of the names of a few of the contributors from other 
lands. First should be mentioned Prof. Niggli of 
Zurich, who now acts as editor and to whom the 
greatest credit is due for the organisation of such a 
memorable testimonial to the great crystallograjiher ; 
then we have memoirs from Prof. Jaeger of Gionmgen, 
M. H. Dngemach of Pans, A Haddmg of Lund, 
T.eiss of Berlin, J. Beckenkamp of Wurzburg, 
G Aminoff of Stockholm, F. Zambomni of Jiirm, 
H. Tertsch of Vienna, h'. fGune of Leipzig, ('. \’iola 
of Parma, K Artini of Milan, R Scharizer of tiraz, 
and others equally famous from almost all the greatest 
Kuropean lentres of learning. The value of the.se 
papers alone is a noteworthy testinionv to Ihc great 
esteem and aih'i turn m which the recipient is held, 
and their publication as a common dedication at a 
time like the present should prove a valuable aid to 
international peace and goorlwill I'he volume is 
dedicated to one of the greatest of modern men of 
.science, one of the kindliest of men, who ever gave 
the impulse of his encouragement and approbation 
to those striving sincerely and earnestly to advance 
the subject which he had so much at heart. 

Messrs. Longmans and ('p. have many science 
books 111 their new list of announcements. Among 
them are ” The Action of Alcohol on Man,” by Prof, 
E. H. Starling, with contributions on alcohol as a 
medicine, by Dr. K. Hutchi.son ; alcohol and its 
relations to problems in mental disorders, by Sir 
hYcdcrick W. Mott, and alcohol and mortality, by 
Prof, liaymond Pearl; and ” (ialvaiiomagnetic and 
Therraomagnetic Effects ; The Hall and Allied Pheno- 
mena,” by Prof. L. L. Campbell (in Monographs on 
Physics), 

The autumn announcement list of Messrs. Methuen 
and Co., I.td., contains many books of scientilic 
interest. Among them we notice “ The Principle of 
Relatiyity,” by Profs. A. Einstein, H. A. Lorentz, 
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H Miiikousk), A. Sommerfeld, and H. Weyl, trans- 
Jated 1 )\’ |)rs. (i It Jefftjry and \V Pcrrctt, tonsistin" 
of a selection of the more important sexcntific papers 
in w'liK li the theory of relativity was originally ex- 
pounded ; a new and revised edition of “ The Founda- 
tions ot ICinstein’s Theory of (Iraxitation,’' by l^iof. 
1C I'rciindhch, translated by H. 1 . Brose ; “ ICiii- 
stein’s 'I heory of Kelativity," by Prof. Max Bom, 
translated by H. L. Jirosc (the book aims at giving 
a Jiicid Instoneal arcomit of Finstein’s Theory of 
I<(‘lativi1\’) , "The t’hemical IClements," bv I' II. 
boring, dealing with recent developments in con- 
nexion with the chernieal elements along lines winch 
MU hide electron binding processes in atoiim structure, 
m radiation phenomena, and m electromagnetic 
leactions (the (piantiim theory and the stationary 
states of the Bohr atom are illustrated by analogy) , 
"Radioactivity," bv Prof K h'ajans, translated 
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by T. S. Wheeler and W. Cb King ; " Crystals and 
the Fine-Structure of Matter,” by Prof. F. Rinnc, 
traaslated by W. S. Stiles (the book presents a 
comprehensive survey of the fine-.structure of matter 
as elucidated by the study of crystals) ; " Practical 
Mathematical Analysis,” by Prof H. von Snnden, 
translated by Br. H. Levy , " 'rhe Mechanism and 
Physiology of Sex Determination, ' by Prof. R. 
Goldschmidt, translated by Prof. W. ]. Dakin, ])re- 
senting in concise form a review of the most modern 
knowledge of the mechanism and physiology of sex 
determination, and in particular of the theories of 
(h)ldschimdt , a translation, by J, G. A. Skerl, of 
Prof. A. Wegener’s " 'I'hc Origin of Continents and 
Oceans ” . ” What is Man ' by Prof. J. A Thomson ; 
and "The Origin of Magic and Religion,” by W. J. 
Perry, describing briefly the growth and spread of 
religion and magic. 


Our Astronomical Column. 


iMki MAii. OK Si-KiKMUKk 7. — Mr. W. 1 '. Denning j 
writes' ” About ^5 flescriptions of this olpecl, wdneh 
appealed about 7 h. |5 m. G M 'I' , were received 
from Coniw^ill, Dexonshire, ami South Wales. It was 
of consideiabli' si/(> and Itnllianc\ , and it left a trail 
whu li remained xisible for 10 or u minutes, according 
to scw'vr.d of tlie observers .\ number of the reports 
which have be(*n ns eiced arc not of any scientific 
niilitv, for thev are mere descriptions of the brightness 
of tin* phenomenon without including any precise 
detaiks of the jiosition of tlu* Might and duration Some 
of tlie observations, liowever, contain all the data 
necessary for computing the nsal path of the meteor. 

“Tilt' radiant point is indicated at 2()o -ij'", and 
the luMglil from afioiil f»i lo miles descending along 
a course 100 miles m length, at a veloiily of 20 miles 
KT second. It exti'iidcd from s()iilh-we.st of l^and’s 
Mul to about 's miles west of Lundy Island, and it 
lit u]^ brilliantly the sea and const of ('onnvall in the 
district nearlv ovoi which the meteor dc.scended.” 

IMuii'. LimjJ'MANn’s Tiii'OkN oi< tui- Spiral 
Nmu'I.'I’ — 'I’ lie Oh'^cmatorv for September contains 
two articles criticising this theory, wdiich suggested 
that the spirals were clouds of losmic dust, expelled 
from the galaxy by liglit-pressure, and shining by 
reflccti'd stailiglit Prof. IVrrme considers the idea 
of their shining by reflected light untenable, on the 
ground that at least one of them, N G.C, lobS, has 
.some bright lines m its spectrum, which show the 
same radial velocity as the dark ones ; in ea.se of 
reflection the latti'r would be double the former 
Mr. (' Gifford notes that the presence of layers 
of dark obstructing matter in many of the spirals 
negatives the idea of reflected light from the galaxy, 
a ]ioint wMiicli w’as also made bv IMr Reynolds. 

J’rof. Perrine agrees with the suggestion of expulsion 
from the galaxy, but holds that the spirals are no 
longer merely chist cloiuls, but that a large number 
of stars ha\c formed in them by condensation ; they 
ari' autonomous systems, perhaps 100 light-years in 
diameter ; the no\ ae m tliem arc supposed to be 
similar to, but perhaps smaller than, galactic nova* ; 
thc^’ may be caii.sed by stars colliding with streams 
of cosmic dust. 

Mr. Gillord notes that Lick Oliservatory photo- 
graphs show tliat the number of spirals approaches 
a nullum ; assuming with Linilemann that each has a 
mass of ten thousaiul suns, we obtain an aggregate 
ina.ss greater than we can reasonably suppose to have 
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been expelled from tJie gala.vy, since it exceeds many 
estimates of the united ma.ss of the galactic stars. 
He agrees wnth Perrme in supposing that the spirals 
contain many condense! stars, aivl ascribes the 
nova* obser\etl to collisions of st ar with star. 

SoLIlXIiR AND THL GkAVI PA I'lONAL SlIIl' 1' OK LlGHT. 
— Prof T. J. J. See and otJiers have lately asserted 
that J Soldner had anticipated Einstein in i8oi m 
announcing the double shift of lighf-ravs passing near 
the sun. R. ITumpler examines the matter in Pub 
Ast. Soc. T’acitic fr r August, and shows, as might be 
expected, that the double value arises solely from an 
arithmetical blunder of Soldner’s, who was ot course 
using the Newtonian Law. Soldner's aim was to 
find the deflexion due not to the sun, but to fhe 
earth. Curiously enough, a second arithmetical 
blunder caused his result to be ten times too great, 
7,c o-ooi" instead of omooi" , both values are far too 
small for practical im^asiircmenl 

The charge of plagiarism against Einstein is thus 
showm to be completely unfounded. Cavendish had 
investigated the shift at about the sanu* time as 
Soldner, but did not get the erroneous double value. 
'Phev both assumed the corpuscular tlieory of light. 
The' idea that the shift was to be expected on the 
wave theory came much later. 

Stai<-i;ai'gls at Lttsd OusLRVAroRV — Nos. .30 
and 31 of the Luud Meddelanden contain some useful 
work on star-ganging. The first is a rearrangement 
of the gauges of Sir William and Sir John Herschel. 
They are reduced to galactic longitude and latitude, 
and expressed as star density per square degree in each 
region measured. References are also given to the 
sheets of the Franklin Adams chart containing the 
region ; the greatest and least numbers per square 
degree are ‘ibjo and 20. 

No. 31 contains details of the star-counts made at 
Lund on the Franklin Adams charts. Separate figures 
are given for each magnitude down to the 15th and 
for different distances from the centre of the plate. 
The density per square degree in each zone is also 
given. It will be remembered that Chapman and 
Melotte published a similar study of these plates in 
the memoirs of the R.A.S. However, as there is room 
for personality in the estimates of magnitude, an 
independent count is quite useful. At present there 
is no general discussion of the results of the count, 
but this will doubtless follow , in the meantime the 
I work is very serviceable for reference. 
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Research Item 


The Origin of American Quill-work — The 
methods of American quill-work are figured and 
described in the August issue of Man by Air H Ling 
Roth Mr Ling Roth remarks that the principle ol 
capping the quill ends ovei a band of weft, Iwincd- 
work, or sinew, distinguishes the technique of Ameri- 
can (|uill-work from that of other peoples — Tyrolese 
or Nepalese — ^who practise (piill decoration Rut, 
strange to say, the same method is used by Amu 
mat-makers, and bearing m mind the ethnic connexion 
between north-east Asia and north-w’est America, he 
suggests that the American tcHdmique W’as brought 
from Asia, and that Amencans in later times, linding 
that the soft porcupine tail-(pnlls were adaptable for 
this ftmn of decoration, mad(‘ use of the comparatively 
new-found material, and gave us the nmcli-admired 
(pnll-work ornamentation, an invention in its(*lf of no 
mean order. 

'riiE WiNM UAGO Amj ku a\’ 1ni)I\.\s The duel 
contribution to the thirty-s('veuth annual report of 
the Rureau ot American Kthuology, 1015 10, ]mb- 
hshed m tlu' pn'seut year, is a monograph on the 
M'mnebago tribe by Mr. I’aul Radm The Winnebago 
and closely related tribt'S, like the Missouri, Oto, and 
Iowa, certainlv repri'sent the second westward migra 
tion of th(' Sioiian tribes. It is impossible to say 
when thev entered Wiscon.sm, but if they (an be 
identilied with the builders of the ctlig\’^ mounds, thev 
c.irne from the south or south-east Rut it is remark- 
able, iJ this theory be acceptetl, that no etfigy mounds 
are found in Illinois, and it may be assumed 1 h.it the 
Winneb.igo di'velopcd the nunnul-buildiiig habit after 
tluw had leached Wisconsin . 01 that other tvpes ol 
mounds in Illinois are the work of them .iiid kindred 
tribes. 1 1 IS also yiossible that since the etligy mounds 
arc undoiibtedl} associated with the dan organis.itiou, 
tins tvy)(' ot social organis.itiou was adopted by tin* 
W'lnnebago oiilv alter tliey had entered Wisconsin 
This w'dl-illustratcfl nioiiograyih gives an elaborate 
account of the hislorv, arclia-ologv. matmial culture, 
soiial customs, clan organisation, and the cults of the 
W iimebago 

Thi-. 'riiKJ.siii k SiiMiK — la Sdciifr of July 13 
Prof V\' ]•' Vilen gave a descri]itiou of the behaviour 
ol a thri'sher shark [Aloi>iiis ea//id-.s), as observed bv 
him on the coast ol ('ahlorma We have reci'ived 
from Prof Allen another adouiit of the same occui- 
rence The shark w.'is seen in jmrsuit of a small 
fish, wdiich it overtook, and then, turning sharply 
downw'ards and to the right, nuuh* a whip-like stroke 
with its long tail, almost inslanttv followed by another 
.stroke, as a result the victim was badly cripjded and 
would have been aii easy yinyy, had the shark not been 
frightened oil. Prof Allen concludes that the long 
whqi-like tail of yMopias is a highly elficient weapon 
for crippling its prey, and he contrasts the methods of 
this shark with those used by the soupfin shark 
{Calrus zygopierus), which chases a fish with its mouth 
directed tow^ards the fugitive, trying to .snap it up 
when close enough to so so. 

The Periodicity and Migrations of Locusts.— 
In the Bulletin of Entomological Research for July. 
Mr. B. P. llvarov discusses the habits of the swarming 
locust, Schistocerca gregaria {peregrina), which is the 
only Old W^orld representative of the genus. The 
locust Acridium flaviventre, Burm., is regarded as no 
longer a distinct species but as the .solitary phase of 
the ilimorphic species S. gregaria. Mr. Uvarov agrees 
with the conclusion of Vosseler that the migration of 
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N gregaria either as nymphs or adults lia.s nothing to 
do with need for food or with the search for new 
breeding-grounds, and a solution of the phenomenon 
is not yet forthcoming Kimckel d’Hcrculai.s has 
observed, and V'osselei has studied more thoroughly, 
the extremely interesting colour changes in the 
individuals forming inigratorv .swarms 'I'liese changes 
m N. gregaria are very pronounced, and Mr. Pvarov 
believes that they are in direct physiological con- 
nexion with the maturation of the sexual products, 
and of the development and reduction of the fat-body. 
The life-cycle of this ,spei les is very poorly knowm and 
Its permanent breediiig-gromuls and the conditions 
under which breeding takes place arc greatly m need 
of study. 'Fhe author’s coiichisioii regarding two 
different phases of tlu* spi'cies suggests a promising 
hue of investigation Opportunities should be taken 
during years of mass invs'isions to observe the con- 
ditions of existence of the nugraiorv ]>hase, and also 
during years of mini mum prevalence, when the 
sohlary phase is most hlcelv to he met vvilli. Observa- 
tions of this kind recorded hv Morstatt in J'kisl Africa 
suggest that the periodicity of locusts is not due to 
invasions from outside, but to mcre.iscd local multi- 
plication under dry conditions. 

Surveys in .\outit-Wesi' V’unnan. in the 
Geographical loiirnal lor Si'ptembcr tliere is pnhhslicd 
a map ol ]>art of Norlh-W'est V’^unnan which lias been 
(orrected by Mr. 1 C. A. Kcevi's from the observations 
ol ITol 1 W Oregon- and Mr, J. (iregorv, 
Mr Kiiigdoii Ward, and Mr 1 C. C. V oiing This 
ma]i shows that part of the Salween River between 
.ibout lal 27' 30' and lal. 2b" 30' N is (uitiK-lv 
unmapped. Most of the longitudes depend upon 
tiaverses and iiol 011 astronomical determinations 
'I he altitudes .dong Prof. Ori'gory’s route are h.ised on 
a siTies of hoihng-poml observations. 

DisTKinu j ION’ Ol- L'VNI) and Si'.a in J’asi riMKs 
IN Australasia — Now- that the h\pothesis of drift- 
ing continents lias added .» new f.isi ination to p.d.eo- 
geograjihy, geologists will find the scries of maps and 
considerations put fonvard by I’rof \V N. Jienson, 
of the I'niversily of ( Hugo. New /.(-al.iiid, of jionnaiieut 
value for consultation (“ IVd.-en/oic and Meso/.oic 
Seas in .Viistralasia," Trans New Zeal.uid Institute, 
.S-b P I. 10^3) 1 he paper is a luglily interesting 

“ attempt to tr.u.e tlie geogr,q)hual evolution of 
vVustralasia,” and the author concliules that the 
opening of the Caino/oic era saw Australasia broken 
into blocks, the various regions them ('forth liavmg 
individual and not connected histones. 'I'liese regions 
provide the geogra])luc..il features traci'.dile at the 
present day J’rof, liciison takes us from tlu' 'I'ethys 
belt to the Antarctic fringe, and ho even mclmh's 
(]>p 4(1 and 48) such a detail as the evidence of 
glaciation on the borders of Western Australia and 
South Australia at the close of ( rel actions times. 

The L.avas or thi Pacifk Basin - J)r K. S. 
Washington has traced the seipicnce of three types 
of basic lavas in Hawaii m the past, and the irregular 
outpouring of all of these types at the present day, 
from the collation of a large series of analyses, 
mostly due to his own work, and forming a vc'ry 
solid contribution to petrography [Anier. Juurn. .S'a,, 
vol. 20b, p. 465, June 1923, and vol. 207, p 100, 
August 1923). It may be remembered that this 
indefatigable author (“ The Deccan Traps and other 
Plateau Basalts,” Bull, Geol. Soc. America, vol 33, p. 
803) has recently concluded that the marked fluidity 
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<jf basalts luniuiif; widely spread llow'S depends on 
-their hif^h iron-content, and not on temperature or 
water 'I'h(‘y sliow-, mdeed, littl(* explosive tendenc\ . 
Judd and < ole (Quart. Journ (ieol Soc., vol. 30, 
p 457, 1H83), discussnifT the pn-valencc of glassy 
})rodii('ts in Haw'aii, lanl stress on the ternjieralure- 
taitor, but recent exjierimonts in the Kilaiiea 
(rater do not indicate anything abnormal in this 
respect Washington’s analvses, like those C)f C'ohen, 
show that the Haw.inan lavas arc; olivine-basalts aiul 
b.isaltn andesitc'S, without any nmisnal iron-content 
that might render tlieni mon; thud than the materials 
Ih.it have given rise to jilatc'anx elsewhere '1 he 
letnarkable prevaUmcc* of liasaltic glass among the' 
I’acilic lavas nanains unexplained 

( ATN 070 I( MaMMAI-IA IN AmIUKAN MiSJIMS 

'f ile mounting of fossil maniniahan .skeletons, from 
material that is often marvellously Lom])lete. has 
become a line art in the United States, and W I). 
Matthews’ paper, “ I-ossil Jionc's m the; l\ock,” in 
the admir.ibly illustrated jouinal S'ntural History 
(vol J3, lo-f : American Museum of .Natural 1 lislory) 
describes the pioi'ess m a s]>eci(ic example We 
learn how the lilocks of stone are removcsl from the 
cpiarry, how tin* bones are (leaned from the alluvium 
of th(‘ swamp that ]irove(l a grave for their lirst 
owners, and how a ri-constriu tion is made on one 
side of the moiintc'cl sk(‘leton to repn'sent the animal 
111 Its luibit as it lived 'I’he author deals with the 
Ihrei' forms that abound, to the e\( Insion of othiT 
and even neiglibouring mammals, in a (|iiarr\ m 
harly Miocene strata near Agate, Sioux (kiuiity, 
.Nebraska, vvhen^ llu'y weie first disc ov (‘red m 1877 
'The sp(*(ies an' Diccrathn'ium toohi, a dwarf p<ir- 
hornecl rhinod'ros a little larger than a pig (sec also 
NJatt'ki , vol Jio, p 585, m.!.!) , Moropus {'talus, a 
cl.iwed migiilate, eoiiibimng ch.iracteis of the horse, 
th(' rhinoceros, the tapir, and the titanolh('re, and 
as laige as a nuadern camel ; and Dinohyiis hollaiuh, 
the giant ])ig, which is the largest known entelodont, 
<ind was presnmabl\ of savage disjiosition Mr. 
Matthews suggests that sonu' (ommon drinkiiig-habit 
bionglit these Ihiee amnitds into assoi uitioii , but 
ma\ we not putiire the lornialion of an cudavc bv 
thri'i' commmiitii's at some attractive spot, like Iho^e 
induated Iw ( . 1) IMottatt and other naturalists in 
the case ol wild birds on ('oastal flats 'J'he imiseimi 
picture (p fhe association is dehghtiul 

M Iv '1 horpe {'luur. Jomu St i , vol. 207, p 01, 
,\ugust irc'ats of new restorations m tlie ’S’ale 

I’eabody Alnseuin, and illustrates Mi-rvioittoJon 
"rtiiilis, one of the oreodont ungulates, w.ilkmg 
dehealely: its largei lel.itiva-, M. ( nthherisonii, gia/.- 
iiig co})K'nsly ; and tlie carnivore Daphtcuus ortus, 
thin Hanked and jirowhng 'I'he specimens are from 
the .Middle Uligocene White Kiver lu'ds of the yirolihc 
Sioux Coimt}^ JNebraska. In the following number of 
lh(‘ Journal, p. 220, the same author describes the 
pi ogress of our knowli'dgc ol the Meiycoidodontid.e 
lioni Leidy's work m 1848 onwards, and points out a 
number of yirimitive and also caruivore-liko characters 
in the gioup. 

Ui’pr.K Aik Kesulis in Japan. — The Journal of 
the Meteorological Society of Jajiaii for January 
contains a tommunication on tlie sumniarv'^ of pilot- 
balloon observations at 'I'okorozawa by Mr. Sekine. 
I'he observations were carried out at the aerodrome 
of the Military Aviation School at Tokorozawa, 
situate in 35^^^ 48' N. Lat. and 130° 28' E. Long, 
from observations with a single theodolite and with 
40 gm. balloons, from January 1921 to September 
1922. The results of 81 trustworthy ascents were 
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used to obtain the average wdnd velocity and the wdnd 
directions The observations confirm the prevalence 
of the great westerlies at heights above 1300 m. 
According to the author’s opinion the height of the 
monsoon in this region is limited to 1500 m , abov-e 
wdiich the return current prevails to 4000 m , wink' 
above this, again, the anti-trade is said to have a 
slight northerly component. 

IviLSi.s'i ANC IC Gi ASSWAKE. -There has recently been 
added to the list of resistance glassware another make 
jiroduced by the well-known firm of Messrs, ( hance 
Jlros. and Co , J.td. Tins new Briti.sh laboratory 
glass forms the subj('ct of a pamplilet received froili 
the firm slating the result ot tests made on its chemu al 
and thermal resistance at the National f’liysical 
Laboratory, h'our reagents were employed to test 
the resistance to cheniical attack, namely, steam and 
water at lour atmospheres jiressure, lioiling and 
evaporating hvdrochlotic acid of spccihc gravity i-i5, 
boiling 2N-canstic soda and a mixture of iN-arm 
inoninm chloride and (1 to 3 of water) ammonium 
hydro.xide 'J'he .s(‘cond and fourth of these reagents 
produced no action that could be directed C.oin- 
parative tests using another makcoJ British resisl.mce 
glass showed tJie new glass as distinctly its .superior 
in resisting ihe action of uaU'r and .steam and hydro- 
clilorn acid wlnle it was mh'rior in rcspei.t to the 
caustic soda t('st, although even here it liad the 
adv.mtage ol rcinaimng niulonded alti'r attadc 
Jdasks of llie new gki'-s, tilh'd witli molten para Hi n 
wax and plunged into wal('r at 13 did not crack imtil 
temperatures bet w ('('11 210 and 240' t' w eri' re.u lied, 
being nuicli sn])enor to the glass si'lected lor (oin 
parisoii On these result.s, the new glass (pule 
worthily takes a yios^tion among tlie resistance glasses 
of the first rank. 

Radio J)iklction Finding by Rk(i<pi’ion- 'I'he 
Jfepartment of Scieiitilic and Jndnstrial hi'seauh 
Ji.is pnbhslu'd the first ol a serii's of spccaal reports 
dealing with the work of the K’adio f^c.si'aich Board 
'rile report, which is made by t< J. SinitJi Rose and 
Iv H JSarlield. gives a discussion ol the praclual 
systems of diriiction - Imdmg by leccption. 'I'Ik'v 
divide the v'aiious .sy.steins of radio - telcgrapliic 
(Iirection-tmdmg into three distinct groujis which 
Iluyv call the single frann; coil, the Bellini 'I'osi, and 
the Robinson .systems, 'i'bey fir.st give tlu' history 
(M (liri'ction lin(lcr.s and then a simple approximate 
theory. They demonstrate tJiat in all general 
particulars the uiidi'rlying principle of tlie tliree 
.systems IS the same Tt has to be reniemla'rcd 
liiat a tilted wave front does not produce directional 
errors. A vi'rv large number of ('xpenments wi'ie 
niride on damped and undamped wav^es to find the 
ndative merits of the three systems 'Die variations 
from the true directions given by the rnetliods were 
found to be in (dose agrei'inent. At night time tlie 
direction for the minimum value was not sharply 
defined, and so large observational errors .sometimes 
occurred at night. Tlu' experimental result.s show 
that all existing systems give results which are 
practically identical with a single twin loop rotating 
about a vertical axis Whatever distortion is pro- 
duced in an arnvnng electromagnetic wave by the 
geographical surroundings, and whatever the cause of 
the variations exjicrienced both by day and night, 
all the systems were all acted to the same degree'. 
An advantage claimed for the Robinson set is that it 
can be used in a noisy room. No experiments, how- 
ever, have yet been made to determine the relative 
merits of the systems in this respect. 
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The Liverpool Meeting of 

meeting of the British Association winch 
^ concliKlod on September 10 was in many ways 
notable, ami marked the sucet'ssful introduction of 
various changes in the local and scientific proceedings 
In point ot numbers it was the third largest meeting 
(Australia in km | excepted) 111 the long history of 
the Association, but the actual number of tickets 
taken is not the only criterion for success. Figures 
arc, however, of .some value ; for one of the objects 
of the Association, namely, to .spread knowledge of 
science and what it .stands for, can be most success- 
fully accomplished by an upjieal to the public receiving 
ready resjxuisi' 

While the membershij) numbered 3206, not less than 
15,000 people attended the free jniblic lectures 111 
Livcrpiool and the surrounding boroughs, while moie 
than 7000 jiaid admission to tlie Sclent ilu h'x hi bit 1011 
held under the auspices of the As.sociation m theCeiitral 
Technical School on Sejiteinber 10-22, and this miinber 
does not include members of tlu' Assoc uition itself, 
who were admitted free 

I'urther, the sc-ctional meetings were .ilmosi all not 
inen'ly well attended but often overcrowdc'd, a con- 
ilition w Im h s[)ok(' well tor tlie enthusi.isin tor scientific 
knowledge among tlii' meinbers, but also illustrated 
till' attracti\ eness ol the progranmu's 

I'he maiigiir.d meeting, when tlu' prc'sident delivereil 
his address, was reniai k.ilile for the lac t that the w hole 
])ro(eedmgs wi-te broadiasted, and m two halls m 
Liverpool tlu' wireless version was accompanied bv 
lantern illustrations identical with and shown smml- 
tam-ous|\ witli 1h(' originals shown tluring the address 
itsclt 111 tlie Lhilharmoiiie Hall The address w'as well 
heard m most jiaits ol the Hritisli Isles, and w. is even 
jm ked up so tar awa> as Switzerland, d'his is, 
md(‘('(l, an example of the development of phvsital 
science since the last laverpool meeting held m iS«.j(> 

'I h(' jila((' of tlu' ( nstomary second evening lecture 
was takmi bv a most smcessinl scientilic soiree given 
by llu‘ Local Committee at the University A 
wonderful series of exjx'rmu'ntal and other exhibits 
had been airangeil and a most comprehensive pro- 
gramme had b('('n jm'jiared, but mifortimately, owing 
to the awkwaid ln\^-out of the University Buildings, it 
in list have been nearly mipossilih' for vaTy many of 
the large and enthusiastic gatlu'rmg to see properly 
one-halt of <dl tlie interesting things on view or to 
hear many of the excellent serie.s of lectnreltes Such 
a soirei', howeyer, is full of v.due and was greatlv 
appreciated, and the c'xcelleiu e of all the arrange- 
ments at it reflei ted the gre.itest credit on all those 
concerned in its organisation 

A delightful reception was given by the Lord Mayor 
and Lady Mayoress m the splendid suite of buildings 
comprised by the Walker Art (Lilleiy, Picton L’e.idiug 
Room, Hornby Jabrary, and the Mu.scum, wliic-h lor 
the purjiose wmre all throwm vn smir. Seldom if 
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the British Association. 

ever have the.se rooms been .seen to bettcT advantage, 
and the arrangements for dealing with such a large 
gathering left nothing to be desired. 

Important points m the work of the various 
Sections will be diMlt with m spca'ial articles, but, as 
already mentioned, sectional activit)' was more 
pronouiicc'd than at anv recent meetings 

In the physical and chemical sciciues this was no 
doubt partially due to the jire.seuce of a remarkably 
large niimber of the most brilliant workers m the.se 
fields With Sir Krnest Rutherlord as jiresideiit of 
the A.ssociation, Prof McLennan as pre.sulent of 
Section A, and Prof Donuan of Section Jf, and the 
presence of Sir William Bragg, Sii (JhvcT Lodge, 
Profs Bohr, Langevm, (L N. Lewis, Coster, Hevesy. 
and a host ol other wt'll-known names, ttiese Sc^ctioiis 
could sc;arrel\ fail to be of unusual importance and 
interest Indeed, Sections A and B represc'tiled an 
extiaordinanly representative galluTing ot tlu' great 
men ol all counlnes (fllu'r sections were ecpially 
liapjiy m the importance ol the subjects they pre- 
seiitc'd, and jiossibly to the lav mmd jiioved an even 
greater attraction than the recent developments of 
alomii. theorv.md tlie elc'ctrical constitution of matter. 

It was most salislactorv to imd the true; scieutiiic 
mterc'sl ot tlu* nu'c'tmg as imdimmislu'd as m pre- 
War yeais, and this Liverpool mi*c‘tmg a worthy 
snece.ssor to the very succcvsstiil one' ol a cpiarter of a 
cent m y ago 

Th(‘ litly-hve general and .sectional excursions 
anaiiged Hus >ear were all well jiatromsed, the 
immbcTof apjilicat 10ns for many exca'c'dmg tlie jiossible 
number for the excmrsioii As practically all the 
excursions at this nieetmg had a more or Ic'ss delmite 
.scientific mterevst as distinct from mere picnics, it is 
clear that members are as keen to follow science afield 
as 111 the lecture room. 

At the close ol the meeting a party went for four 
da\s on a visit to the Isle ot Man. (Iranted good 
wcMtlier fill') should have si'on all tJiat is most 
interesting 111 tln' Island to aiclueologists, geologists, 
botanists, and marine biologists 

111 c-onchision a word must be said about the 
Reception Room. J-ew- cities jiossc'ss a hall at once so 
cominodioiis, convenient, or beautiful as St. (ieorge’s 
Hall. 'J'he tine ti'ssc'llatod floor (uiiknow'n to most 
cvc'ii of Liverpool citizens, since it has not been on 
view for nearly twenty ye.irs) wms greatlv admired, 
and with the* comfortable furmshmg and floral 
decorations made a (harming central meetiiig-jilac e 
for members. J'he Uecc;pticm Room was raiely 
einjity, and helped m no small measure the success 
of tile meeting by forming a canivement and coiniort- 
able reiide/voiis, 

I'he laverpool Meeting ol 1023 will certainl)' be 
handed down as one of the really successful meetings 
of recent years. Alfked Holt, 


The International Meteorological Conference at Utrecht. 


S liST'E tlie first steps were taken m 1853 towards 
international co-oyieration in ineRorology, the 
International Meteorological Organisation has had 
a varied canicr, its meetings sometimes taking the 
form of congresses of jileiiipotentiaru'S appointed 
by Governments and convened through diplomatic 
channels, and sometimes of conferences of directors of 
meteorological services and observatories meeting 
without official aid. 

Until igicj the Organisation had no written con- 
stitution, but at the first Conference held after the 
War, at Paris m 1919, “ R^glement de I’orgamsation 
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iiKitoorologiij lie internation ale ” was formally adopted. 
.According to these rules the International Meteoro- 
logical Organisation comjin.ses (1) (’onfereiiccs of 
Directors, (2) the International Meteorological 
Committee , (3) Commissions. The Conferences are 
to meet every six years and to consist of “ all heads 
ol RAseaux of stations in each country ami the Directors 
of Meteorological Observatories which are ollicial 
and independent of one another,” to whom are added 
a number of directors of private institutes and re- 
presentatives of Meteorological Societies. 

The International Meteorological Committee is 
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appomtfd by each C‘.onferencc to act until the meeting 
of file nc\l ('onference, and is to all intents and pur- 
poses th(' executive body of the ('onference, for it 
(Mrnes out the tlecisions of the past Conference and 
])repares the l)iisiness of the next Jiach member of 
tJie ( unimittee must belong to a separate country 
and must be the dirc'ctor of an independent meteoro- 
logical establishment. ( orumissions are appointed 
by till- Committee “ to ad\ance the study of special 
tpu'stions,'' and members are appointed simply from 
tlie point of viev\ of tlu'ir pei.sonal cpinlifications to 
assist tlie work of the ( oinmission in this way the 
■issislance of men of science and private giMitlenum 
imassociated witli oftieial service's is made avail.dile 
and freelv used. 

When the ('oniercnce nu-t m Pans 111 io>‘i the 
political state of tlie vvoild was so abnoimal that 
invitations ('oiild not be sent to some countries, and 
many otlier countries were not able to be represented 
It was ih(*r(‘fore fc-lt that another (’onterence should 
be tailed <is soon as conditions became more favoiii- 
able .Mill all (oimlru's witliout excc'ption could meet 
m (oiincil. Wlieii the InleniatioiiLd Meteorological 
( ornmittee met m London 111 i<).;i it was considered 
tli.it sucii a tmu' was rapidiv ajifiroaching, and the 
invitation ol J’rof Vrin ICverdmgen, dirc'etor of the 
De Ifilt ( ibserv.itory, lloll.tnd, for a meeting of the 
(onference m Ltreclit during was aecejitcxl. 

'I'lie ret lint to normal ])()litical relationshiji has not 
bc'cn so lapid as was expected, and tiu' troubles of 
tlie earU months of madt it look at oni' time as 
it tlu' (onleremc' would liav e to be [lostjioiied, but 
It was fimdlv clecidt'd not to cancel the invitations 
which had Ix'cmi di'spatc'lu'd m Dc'cember t<>22, and 
this (omse h.is been iirdified b\' the suecc'sslul incvt- 
iiigs ol the (onlcnetice Juki m I tiecht on Sejiteiiibei 

7 i 1 

riie meetings of the Confc'rence vvc'rc' iirecc'ded and 
followed by meetings ol sevc'ral ( ommissions 'Die 
( ommissions for Agnciilluial Met(x>rolog\ , Solar 
J^adiation, 'I cTrcxstrial Magnetism and ,'\tmosplieric 
I'-lc'c Irieity, Weather d'elegrapJiv and Maritime Meti'or- 
ology weie lield before the* ('onference (September 
3 f>), and tlie Commi.ssion for tlie Study of Clouds 
and the ('ommissioii for the lipper Air met after the 
(’onference (September 14). hor the meetings of 
till' Commissions and Confeience fifty members were 
present from Argentine (1). Austria (i), fkdgnim (2), 
iiia/il (j). nc'iimark (i), Spam (2), h'lnlancl (1), LYanee 
(3), (Ireat Jhitain (5). India (1), Japan (4). Norway 
(3), Holland (11), J’olaiid (2), Portugal (i), Kiissia 
(2), Sw'C'den (3), Swit/erland (2). C/oeho-Slox akia (2). 

At the hrst meeting of tlie ('onference on h'riday, 
September 7, Sir N.i])ier Shaw ((ireat Britain) was 
c'lected prc'sideut, and I >r Ifessclberg (Norway) 
secretary-general After the presidcmt’s address had 
boon (Iciivercd and ceitain bnsine.ss mattc^rs disposed 
of, it was decided to lemit all reports and resolutions 
submitted to the ('oniercnce to five snb-commissions 
for prehmmarv consideration and the jircparation 
of suitable recommendations. This distribution 
orcupii‘d tlie greater part of the meeting on Friday 
afternoon, when the Conference adjourned until tlie 
following Tuesday to give the commissions time to 
prcjiare their reports. When the Conference re- 
assembled on Tuesday it worked very hard for three 
days considering the sixty odd resolutions submitted 
for its approval 

The great development of the use of wireless tele- 
graphy m the dissemination of meteorological data 
has necessitated very intricate co-operation between 
meteorological services all over the world, especially 
in Kurope. As the information is distributed broad- 
cast for the use of any one who cares to receive it, it 
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IS highly desirable that the messages issued in the 
various countries should be of the same form and m 
the same code. As the result of untiring work of 
the Weather Telegraphy Commission under the 
guidance of its energetic president, Jaeut -Col. (hild, 
the New intcrnalionnl Code is now used by twenty-two 
meteorological services. The arrangemi'iit of the 
times of issue of the wireless messages to jircvent 
interference is also a dillicult matter and necessitates 
close co-opcration. It is not surprising, therefore, 
tJuit twenty rt'soliitions were submitted to the ('on- 
ference by the W'eather Telegraphy Commission, 
d'hesc dealt with siicli questions as the wording and 
interpretation of the code, times of issue, description 
ot the stations, reduction of pressure to sea-levcl, 
additional observations, and the establishment of 
sub-comiiiissions to watch the working of the cotk‘ 
and to study jiroposals for imjirovemcnts A new 
depiirturc w'as the agreement to add a new grouj) of 
figures to tertam messages, to allow experiments to 
be made ol a new method of forecasting, based on a 
close study of cJoiul fonn.s, which has recently been 
develojiod by the h'rench Meteorologn al Ottice. It 
was very gratifying that it was not iuiuul necessary 
to alter the International Code, for U is extremely' 
dillicnlt to carryj- through a change when so many 
services are concerned, and it would ieoj)ardise all the 
progress made towards the use of a umlorm message 
if ciianges were made by some and not 1 )V others, 

d'he resolutions submitti'd by the Commission for 
Maritime Meteorology^ were less mimeimis. but they 
contained references to several remarkabh' advances 
towards tlie extension ol synojitic methods to ships 
at sea. 'I'hc Commission rccommi'iulcd tlie adojition 
ol a code to be nsctl for wireless we.itlK'r nu'Ssages 
.sent out Irom ships. I he eo(h consists ol eight 
groups of tigiires, tlie first tout of whicfi .irt' ('ailed 
universal groiqis and will lie the saiiu' lor all sliqis 
in all parts of the world, tlie '^i^voud four, called 
national groups, will be (liifeK'Ul .u cording to the 
oliice winch organise.s tlw* issue, and \vill lie designed 
to nu'et the ditferenl lurds of Hie various .services. 
This jiroposal, vvhicli w'as accejiLi'd bv the ( onference, 
marks a gre.it advance in interiialional (.0 operation 
m all parts of the world. J he Contereiua* also re- 
corded its appreciation of the work periornu'd on 
board the /a(<fucs Lmtu-r. 'I’his is a J rench ship 
which lias made exjicnments during voyage's between 
7\mcrica and F.urope of collecting metcorologic.al 
inlormatifm by w’lreless telegrajiliy from ships and 
shore, jirejnirmg a meteorological chart of the 
Atlantic, and then broadca.stmg lorecasts for the use 
oJ ships. The Jacques Cartier carries an officer of 
the mon'antile marine trained in the French Meteoro- 
logical Ollice, vvlio IS assisted by a ch'rk lent by that 
otlice h'urliier developments along these lines are 
to be ex]K'ctcd. 

The power of the me.thod of “ correlation wdicn 
applied to meteorological data is now generally 
recognised by meteorologists. The success of Dr. 
(T T. Walker, wlio employs this method in his fore- 
casts of the Indian monsoon, is well known. Such 
work, how'ever, fails unless homogeneous data ex- 
tending over a long period are available. Prof. 
Fxncr, of Vienna, brought this matter before the 
Conference, and a resolution was adopted expressing 
the opinion that the publication of long and homo- 
geneous data from a number of stations at distances 
of about 500 or 1000 kilometres from one another 
would be of great value. Not content with express- 
ing this opinion, the Conference asked Dr. G. T. 
Walker to supervise the working of the resolution 
so far as Asia is concerned, and similarly Prof. F. M. 
Exncr for Europe, Mr. H. H. Clayton for America, 
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and Dr. G. C. Simpson for Africa, Australia, and the 
ocean generally. 

The Conference was unable to solve the problem 
submitted to it by the Commission for the Upper Air 
regarding the international publication of upper-air 
data. That these data should be collected and 
published in a uniform manner is highly desirable, 
but all the efforts of Sir Napier Shaw, the president 
of the Commission, to find a possible way of doing 
so have been unavailing. Such an undertaidng would 
be expensive and would require financial aid from all 
countries concerned. In present circumstances it is 
not surprising that such aid is not forthcoming, and 
all the Conference could do was to make suggestions 
for meeting temporarily the pressing need for the 
rapid cnculation of results obtained by means of 
sounding balloons. The data obtained by the use 
of aeroplanes and pilot balloons are too numerous 
to be handled internationally at present, and the 
Conference therefore recommended that each country 
should publish its own data. 

Many resolutions dealing with agricultural meteor- 
ology, terrestrial magnetism, atmospheric electricity, 
solar radiation, and the upper atmosphere were 
adopted, but space docs not allow of further iletails 
here. 

One of the most important questions dealt with 
by the Gmference was its relationship to the Inter- 
national Union of Geodesy and Geophysics. The 
great growth of the official weather services of all 
civilised countries has provided so many cpiestions 
of administration and organisation for international 
cojisidcration, that this "side of the activities rjf 
the Internaticmal Meteorological Organisation has 
swamped the scientific side. At recent meetings of 
the ('onference and ('ommittee there has been no 
time for scientific discussion, and therefore little to 
attract the members of the Organisation other than 
those connected with the great official meteorological 
.services. A resolution was therefore con.sidcred to 
alter the rules in such a way as to limit memliership 
of the Conference to directors of meteorological 
services. There was practically no opposition, and 
the rule governing the membership of the Conference 
now reads as follows : — 


“ The Officers of the Committee shall invite to the 
Conference all heads of Ki^.seanx of stations in each 
country which are official (d'etat) and independent 
of one another.”* 

It was generally understood that this would remove 
from the work of the Organisation all questions of 
pure science, and that the science of meteorology 
would be considered only in so far as it is applied to 
the needs of the meteorological services Practically, 
tlus IS no change in the work of the Organisation, but 
it makes a clear distinction between the sphere of 
the International Union of tieodesy and Geophysics 
and the sphere of the International Meteorological 
Organisation. There should now be no material over- 
lap between the work of the Union, which considers 
meteorology from the scientific side, and the work 
of the Organisation, winch ” studies only those ques- 
tions which are of interest to all national meteoro- 
logical services and which necessitate the utilisation 
of their own network of stations ” 

At the last meeting of the Conference, when the 
new International Meteorological ('ommittee had been 
elected and Sir Najiier Shaw was about to terminate 
his long connexion with international meteorology. 
Col. Delcambre, the head of the French Meteorological 
Office, rose and m a short ekxiuent speech expressed 
the regard every member of the Conference felt for 
Sir Napier Shaw and the debt which meteorology 
owed to him. He then proposed that Sir Napier 
should be elected an honorary member of the Inter- 
national Meteorological ('ommittee, an honour never 
before bestowed. The proposal was accepted with 
prolonged apjilause and much feeling, for all felt 
that this was a happy way of marking their apprecia- 
tion of the great work done by Sir Napier Shaw for 
international meteorology. 

The newdy elected Committee met the next day 
and appointed I’rof. van Kverdingen president, and 
Dr. Hesselberg secretary. The office of vice-president 
was left vacant for the present. 

The general feeling at the end of the meetings, 
frequently expresseil, was that good work had 
been done and much progress made. Good feeling 
between members from all countries was very marked 
throughout. 


The Emerald Table. 

By E. J. Holmyard. 


^NE of the most famous of alchemical tracts is the 
Emerald Table (” Tabula smaragdina ”), as- 
cribed to the almost mytliical ” founder of chemistry,” 
Hermes Trismegistos. Not merely is it regarded as a 
masterpiece by the medieval alchemists themselves, 
but later historians of chemistry have written in- 
numerable articles in a vain attempt to solve its 
perennial mystery. The Latin text of the Tabula has 
been printed so many times that it is unnecessary 
to reproduce it here ; it may be seen in Kopp’s " Beitr. 
zur Gesch. der Cheinie,” p. 377, while an English 
translation Is given by Thomson in his ” History of 
Chemistry,” p. lo. 

The problems presented by the Tabula arc shortly 
as follows : (i) In what language was it originally 
written ? (2) What Ls its age ? (3) Has it anything 

whatever to do with alchemy ? The third of these 
problems need not be discussed in this place : it is 
sufficient to remark that it has always been considered 
alchemical in nature, and in that judgment we may 
reasonably acquiesce. 

The question of the age of the work needs a fuller 
treatment. It was first printed at Nuremberg in 
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1541, under the title ” Hermetis Trismegisti Tabula 
smaragdina, in ejus manibus in scpulcro reperta, cum 
coramentatione Hortulani,” but according to Kircher 
(“ Oedipus Aegyptiacus,” 1653, II. 11. p. 428) it is 
mentioned by Albertus Magnus in his ” Liber de 
seerctis chymicis,” which is, however, probably 
spurious, Knegsmann (” Hermetis Trismegisti . . . 
Tabula smaragdina,” 1657) maintained that the 
work was originally written in the Phcenician language, 
and says that, according to some, the Emerald Table 
was taken by a woman called Zara from the hands 
of the dead body of Hermes in a cave near Hebron. 
Other authors inform us that Alexander the Great, 
on one of his journeys, discovered the sepulchre of 
Hermes and in it the tract inscribed upon a table of 
emerald. These obviously legendary accounts led 
many historians of chemistry to doubt the great age 
of the Tabula, and Thomson {op, cit, p. 13) says that 
" it bears all the marks of a forgery of the fifteenth 
century.” Kopp, however, showed that it was well 
known to European alchemists in the middle of the 
thirteenth century, and that it was mentioned by 
Albertus Magnus (1193-1282) in a work which is 
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undoubt(“fllv authentic, namely, the “ De rebus 
rnetaliicis el niineralibus ” (hb. i, tract, i, cap. 3). 
The eotntneiitary on the Tabula by Hortiilanus, to 
which reference has already been made, might be 
used to show an even greater anticjiiitv, if Hortulanus 
were safely to be identified with John Garland (1202- 
1252), but this identity is open to grave doubt. 

Tlie last word on the subject was that of Prof 
K. 0 von Lipjnnann, 111 his admirable book " Die 
Kntstehung iind Ausbreitung der Alchemie " (Berlin, 
1919, P 5 ^) • “ liin gnechisches Original der ‘ Tabula 
smaragdina ’ 1st nicht bekannt, und da die synschen 
11 nd arabischen Chemiker ihrer iiberhaqpt keine 
lirwahnung tiin, so bestehen berechtigte Zweifel an 
ihreni yorgebhehen Alter ; so alt wie der gesamte 
zngehorige Litteratiirkreis konnte sie aber deni .soeben 
Ausgefiihrten yufolge immerhm sein, iind die An- 
fuhriing des Hermes Trismegistos, sowie die Her- 
Ubernahme desim Lateinischen ganz iingcdiraiiehlichen 
Wortes telesmus {TtXffffios) lasscn cine Obersetzung 
aus dem Griechischen mmdestens als rnoglich er- 
scheinen.” In short, although the earliest definite 
mention of the Tabula is that made by Albcrtus 
Magnus, there is a possibility that the claim of the 
alcliemists, namely, that it was translated from the 
Greek, was well founded 

The following observations, therefore, would appear 
to be of considerable interest, as throwing further 
light upon both the age of the 'i'abiila and the language 
in which it was written, 'i'he celebrated Jabir ibn 
Hayyaii, who flourished in the last half of the eighth 
century a.d., wrote a very large number of books on 
alchemy, a jiartial list of which is given by Al-Nadim 
in his encyclopaidia, the “ Kitab al-Fihnst " (tenth 
century a i>.). This list was comjuled partly from 
Jabir’s own catalogue of his writings, and there seems 
to be no doubt of its authenticity, especially as about 
fifty of the books mentioned are still extant. The 
first book on the list is one entitled “ Kitab LIstuqus 
al-UvSs al-Awwal," a title which Berthelot (" La 
chiniie an moyen age.” iii. 32) translates ” livre 
d’Kstaqes, le premier myrte.” 'This mystenous 
translation is exjilamcd by the fact that apparently 
Berthelot's translator did not know the meaning of 
the word Usfutjus and mis read /Is (myrtle) for ILss 
(base or foundation). Ustuqiis is, 1 believe, an Arabic 
transliteration of the Greek which is used 

by Aristotle in the sen.se of " firm ” or “ solid,” and 
was extended in meaning to include the basis of 
anything, and thus, for example, the ” four elements” 
as the basis of all things. 

The ” Kitrd) Ustuqus al-I)ss al-Awwal ” (al-Awwal = 
the first) is followed bv a second (al-Thani) and a third 
(al-Tlirdith), and although no MSS. of these works 
are known in Eurojie, there are, 1 believe, some in 
India, where in iSqi a lithographed edition was 
published. 'J'he copy 1 have used was kindly lent 
me by Mr. A. G. hdhs of the Bnti.sh Museum. Now, 
in the second book of the Us{uqus (p. 41 of the 
lithographed edition) occurs the passage: “ Balinas 
mentions the engraving on the table in tlie hand of 
Hermes, which says; 

' Truth I Certainty ! 'That in w'hich there is no 
doubt ! 

‘ That which is above is from that which is below, 
and that which is below is from that which is above, 
working the miracles of one [thing]. 

‘ As all things were from One. 

‘ Its father is the Sun and its mother the Moon. 

' The Earth carried it in her belly, and the Wind 
nourished it m her belly, as Earth which shall become 
Fire. 

‘ Feed the Earth from that which is subtle, with 
the greatest power. 
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‘ It ascends from the earth to the heaven and 
becomes ruler over that which is above and that 
which is below.' 

" And T have already explained the meaning of the 
whole of this in two of these books of mine.” 

Although the Araliic text of the Table is obviously 
corrupt, and the translation of it here given therefore 
uncertain in one or two minor points, there can be 
no doubt that a versioq m Greek was known to 
Jabir, since the correspondence of the above with the 
Latin text — the appropriate portions of which are 
appended — is very close : 

”1. Verum sine mendacio certum et verissimum. 

” 2 Quod est inferius cst sicut quod est superius, 
et quod cst superius est sicut quod est 
infenus, ad perpetranda miracula rei unius. 

“ 3. Et sicut omnes res fucrimt ab uno meditatione 
unius, sic omnes res natae fuerunt ab hac 
una re adaptione. 

” 4. Pa.ter ejiis est Sol, mater ejiis Tmna, portavit 
illud ventus in ventre suo, nutnx ejus 
terra est. 

* * « * i|i i|i 

" 7. Separabis terrain ab igne, subtile a spisso, 
suavitcr magno cum ingenio. 

'' “ 8. Asccndit a terra in coelum, iterumqne descendit 

in terram, et recipit vim superiorum ct 
inferior um.” 

The Balinas mentioned by Jabir is Ajiollomus of 
Tyana, who was born a few years before the C'hristian 
era, and acquired a great riqmtation in the East as a 
wonder-worker and as a master of the talismamc art. 

Tt seems, therefore, that we must antedate the 
” Tabula smaragdina ” by four hundred years at least, 
and pirobably by twelve hundred ; its existence in a 
Greek form is rendered m the highest degree probable, 
and it must be acknowledged that in the Tabula v^e 
have one of the oldest alchemical fragments knowm. 


University and Educational Intelligence, 

CambkidgI' The vice-chancellor. Dr E C. Pearce, 
in the course of his address on the opening of the lu'w 
academic vear on (Jetober 1, said that the University 
Grants Committee liad informed him that from the 
academic year now openmg the Government projioses 
to make an additional annual grant of 30,000/. to 
meet the needs of the University for superannuation, 
.stipends, maintenance of the Library, extension of 
extra-mural work, and the women’s colleges , in 
aildition a non-recurrent ‘grant, not exceeding 35,000/., 
will be payable in respect of superannuation arrears. 

Glasgow. — Dr. J. K ('urrie, jirofessor of preventive 
medicine in Queen’s ITmversitv, Kingston, Ontario, 
has been elected to the newly established Henry 
Meehan chair of public health. Dr. Currie during the 
War w^as specialist sanitary ofheer at Toronto and 
Dunkirk, and was Medical Officer of the Scottish 
Board of Health 1919-1922. His work on the 
” Mustering of the Medical Service in Scotland,” 
published last year, gives a stirring account of the 
etforts made in Scotland to keep up the supply of 
medical officers for the Army and Navy, and to 
organise the remainder for civil needs. Dr. ('urrie 
was secretary of the Emergency Medical Committee. 

St. Andrew^s — Dr. .-Xilam Patrick has been chosen 
by the University Court to succeed Prof. Stalker in 
the chair of medicine, and the directors of the Royal 
Infirmary, Dundee, have appointed him one of their 
hysicians. Dr. Patrick is a graduate m arts with 
onours in classics and M.D. with honours of the 
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University of Glasgow. Me has been assistant suc- 
cessively to Prof. Samson Gemmell and Prof. T. K. 
Munro, of the chair of medicine at Glasgow. During 
the War he was working for more than three years 
as a specialist in bacteriology in Malta and held other 
appointments in the Army Medical Service. 

On the nomination of the Council of the St. Andrews 
In.stitiite for Clinical Kesearch, the Court has ap- 
pointed Mr. Norman Maclennan to the lectureship 
in bacteriology vacant through the resignation of 
Lt.-Col. W. F.‘ Harvey. 


Dk. Kohmann, professor of physics at the Munster 
University, formerly at Strasbourg, has been ap- 
pointed to the newly-founded cliair of mathematics 
and physics in the Forstlichen College, Hann. 

The Bocconi Ckimmerdal University, Milan, has 
resumed this year the publication, suspended since 
1915, of its Annuario. Its student enrolment shows a 
steady increase from 65 in 1915-16 to 352 in 1919-20, 
followed by a decrease to 293 m 1921-22. The 
teaching staff cornpri.scs 31 profc.ssors and lecturers. 
Annexed to the University are an institute of political 
economy and a laboratory of technical and com- 
mercial research. 

Thi- L'aciilty ol Medical Sciences of the University 
of London, University College, announces for 1923 24 
that each of the departments for the preliminary and 
mtermediate medical seicnet^s is eijuipped not only 
for the preliminary and mtermediate courses for 
medical degrees but also for more advanced work. 
Organised courses of advanced study in experimental 
physiology and biochemistry are provided, and there 
arc post -graduation courses m hygiene and public 
health leading to the various di})k)mas and qualifica- 
tions m public health. A special post-graduate 
prospiectus is being i.ssued 

State polici(‘S in regard to tlu; financing of public 
instruction are describetl and criticised by Prof. 
Fletcher H Swift of the University of Minnesota m 
Bulletin H)22, No 6 of the L'nitecl States Bureau of 
Education. I'hc growth of expenditure on the public 
schools .since 1871 m the United States has been 900 
per cent., varying from 750 m the North Atlantic and 
North Central States to 1400 m South Atlantic and 
South Central and 4000 per cent in the Western 
States. The professor opines that these expenditures 
will continue to increase, and he n'comniends that the 
major portion of the burden be shifted from the local 
communities to the State. He would have the State 
provide the cost of teachers’ salaries, supervision, 
general administration, and the supply of such 
materials as text-books and laborator}'^ apparatus, 
leaving to the local communities the provision, fur- 
ni.shing, repairing, operating, and maintaining of 
school buildings, together with responsibility for fuel, 
water, light, power, insurance, playgrounds, and play 
apparatus. He estimates that the State would, under 
such a distribution, have to bear from 75 to 80 per 
cent, of the total costs. To “ worshippers at the 
shrine of the ancient fetish of local support and local 
control ” he says this system has led to “ multitudes 
of children being denied educational opportunity and 
tlie herding of thousands in dismal hovels under the 
tutelage of wretchedly underpaid teachers, while 
hundreds of communities are able to provide luxuri- 
ous educational facilities.” One would like to 
know whether Prof. Swift has seen Mr. Bernard 
Holland’s article in the Edinburgh Review for January, 
in which some of the disadvantages of centralised 
control of education are set forth. 
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Societies and Academies. 

Pakis 

Academy of Sciences, September 10. — M. Emile 
Roux in tlie chair. — M. Hadamard : Vortices and sur- 
faces of slipping in fluids. — Louis de Broglie: Waves 
and quanta. — MM. Mengaud and Mouri6 : The 
meteorite of Saint-Sauvour (Haute Garonne) : the 
citcumstance.s of it.** fall. 

( ate Town. 

Royal Society of South Africa, July 18 Dr. .\ Ogg, 
president, m the cliair. — E. Newbery ; On <i proposed 
niodihc.ation of the cathode ray oscillograph. The 
modification would fit the instrument better for the 
study of over- voltages. — J. S. Thomas and R. W. 
Riding . Note on the polys ulphides of ammonium, 
with some considerations regarding the constitution 
of the polysulphides ol the alkali metals d'he action 
of sulphur on solutions of ammonium hydrosul])hide 
in dry alcohol resulted m the formation of ammonium 
pcntasulpludc only. When sodium is the metal used, 
the tetrasulphide is lormed , with potassium the 
peiitasulphide Ammonium pentasulphidc m alco- 
holic solutions IS cajiable ol dissolving still more 
suliihur, and there is CN'idcncc of the existence of 
higher polysulphides , a lieptiisulplude has been 
isolated. Pyridine and nitrobenzene react with am- 
monium pcntasulphide, giving highly coloured solu- 
tions. There is probably in tin; polysulphide mole- 
cule, two sulphur atoms m a different state of com- 
bination from the remainder, and the disulphides may 
be regarded as being derived from a lorni of hydrogen 
disiilplnde repre.sented by the formula H.S.S.H. 
Higher jiolysulphides aic then formed by the addition 
of sulphur to the disulphides, compounds of the type 
R.S.S R. K.S.S.K., 

ii II I! etc., being thus obtained. This 

S SS 

view IS confirmed by the decomposition of ammonium 
pentasulphidc into the disulphide and free sulphur. 
The reaction takes place at a low temperature and is 
quantitative m character. — M. Rindl : The active 
pnnciplc of Homarui [HiUida (Yellow Tulp). Ihc 
active principle has digitahs-like physiological effects. 

Calcutta. 

Asiatic Society of Bengal, August 1— F C. Fraser : 
Zoological results of the Percy Sladeii 'I rust Expedi- 
tion to Yunnan, under Professor j. W. Ciregory, m 
1922. — Dragonflies. The collection consists of nearly 
200 specimens, the majoiily of which belong to the 
sub-family Libelluhna* The species are mostly 
Oriental, but a few Pahearctic fonns occur from 
high altitudes Twenty-three species are repre- 
sented, of winch seven are described as new. — 
B Prashad : Observations on the respiration of the 
AmpullanidiL* After a short survey of the previous 
literature on the subject of the respiration of the ajijile 
snails, an account of the rcsjnration in the common 
Indian P. globosa is given. The peculiarities noted in 
the case of the hill-stream form Turbinicola i>axea are 
also described, and the probable causes of these pecu- 
liarities with reference to the hill-stream habitat are 
discussed. 

Official Publications Received. 
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NATURE 



[October 6, 1923 


Vul. 43, Part 3, No. 18: A Model of Uie MydroKen Molecule, lly 

Prof. II Suiiiley Allen. Pp. l(S0-19(i. la. «</ Vol. 44, Part 2, No. 14 : 
Till* blow Oxidation of Flioaphonui. lly Dr. Elixabetli Oilchriat. Pp. 
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Diary of Societies. 

TUESDAY, OcToitEK 6. 

iNSTiTinioN OK PHTROI.KIIM 'fEcnMii ooiHi H (at Royiil Society of Arts), 
at 5 80.- K II. Cunningham Craig* Recent Resinich boaiiiig upon the 
Gngin of Petroleum. 

INSTITUIK u» Mahink ENOiNBEas, lNC.,ai6.30 -W J. N. Vanstone: Tin* 
PyramidN ol Egypt. (Ladies’ Night.) 

UoVAi. PH(yr<i<iRA!*iiir Socikty of Gukat Rritain, at 7.— O Brockbaiik * 
Petia, the Rose Red City 

Qukkkit Mi< uoHroricAi Ci t/u, at Di. K. \V The Iladnlir 

and how to mount them. 

WEDNESDAY, OfTi.BhR 10, 

PuKiUhTouii; Society oj Easi Anuiia (at Geological Society), .at 2 15.— • 
J. G. Marsden; Note on Flint Implements ot Le Moustiei Tyjie from 
Camborne ami Simtliamiiton.— Heiiiy Riiry Some Aspects of the 
Haiiipshire Platcmi Giavels (Presidental Address).- M. C. Rurkitt : 
A Newly Discovered Transition Culture in North Simiii. — A. L. 
Arumlroiig * Preliminary Report on the liiscovery of a hitherto 
Unkiiomi Phase of Early Mining at Grinies’ G-raves - Maim A. G Wade : 
A Series of Ancient Flint Mines at Stoke Down, Sussex 
Institution ok Wbldino Enoineehs (at Ilolborn Restaurant), at 8.— 
Electric Welding ; Gas Welding 

THURSDAY, Ootoiikk 11. 

INHIITUIE OK Metai-s (I.ondoii Locjil Seel ion) (at Institute nf Marine 
Engineeis), at 8.~ Dr. D. Hanson : Clinirman's Address. 

FRIDAY, OcTouFR 12. 

Roya'. Piiotooraphu’ Bociety ok Gbhat Hri'iain, at 7.— 0. T. Holland ; 

The Snow and lee Bceneiy of Swit/eiland 
Junior Institition ok Enoineuks, at 7 .30.- W. V. Lewis: The Nevei 
Stop Railway. 

PUBLIC LECTURES. 

MONDAY, (tnOBEK 8. 

University Coixwik, at 5,— Prot. (1. Dawes Hieks ; The Philosophy of 
Bernard Bosanqnet.- Prot. 1). Jones *. The Application of Phonetics to 
the Ijangnnges of the British Empire. 

KiNd’aCoi lkoe lou M'omhn (Household and Social Science Department), 
at .5.— Prof. V. H Mottram . Newer Aspects of Nutrition. (Mucceeding 
Lectures on Octobei 15, 22, 26 ; November 6, 12, l!i, and *26.) 

TUESDAY, Oi"rouEn6. 

Kino'h Collei.e, at 5.30. — Prof. H. Wildon Carr : Tlie Hegelian 
Philosophy and the Economics of Kail Marx. (Succeeding Lectures 
on October 16, 23, and 30.) 

University Ooi-lkoe, at 6.80.— Prof. C, Spearman : Psychology as Trans- 
tlgured Bohaviourism. 

OHRsnAHi COI.I.W.E (Basinghall Street), at 0.— A. R. Ilinks: Astronomy. 
(Succeeding Lectures on October 10, 11, and 12.) 

WEDNESDAY, Ocixiueb 10. 

Kino's Coi.i.kge, Lonhon, at 4.30.— Dr. C, Da Fano : Histology of the 
Nervous System. (Succeeding Lectures on October 17, 24, 81 ; November 
7, 14, 21, and 28.) 

UNivKiifliTv Coi.LKOK, at 5.— Morrls Ginsberg : The Sociological Work of 
the late Dr. W'. H, R. Rivers;— at 7.— A. H. Barker: The Heating 
Equipment of a Small House. 

SATURDAY, October 13. 

floRNTMAN Mubrom (Forest Bill), at 3.30. — Capt. W. H. Date: Wireless 
Telephony— a Popular Exposition. 
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A Representative Body for Science. 

F rom time to time proposals have been made 
for the e.stablishment of a body representative of 
British scientific opinion — professional or otherwise ; 
and various opinions have been expressed as to the 
constitution and functions of a body of this kind. It 
seems desirable, therefore, to consider some of the 
ciuestions raised by these proposals. 

First it may l)c asked whether such a body does not 
exist already. A fully representative body is one which 
can recommend u course of action in the perfect assur- 
ance that its recommendation will be accepted by all 
but an insignificant minority of its constituents. 
There are Ijodics representative in this sense of some 
groups of scientific workers ; there are others which, 
in the opinion of their members, should be, or some day 
may become, fully representative. But there does not 
.seem to be any body which actually possesses at the 
present time the necessary authority over all scientific 
workers. 

The second question is whether there is such a thing 
as scientific opinion, of which any body can be repre- 
sentative. The opinion relevant to our discussion is 
not that concerning technically scientific matters. 
Such opinion is not formed in council, and needs no 
enforcement, even among the laity. The only matters 
on which a representative scientific body could usefully 
express an opinion are those on which the laity judge 
for themselves, and are not always prepared to accept 
the verdict of scientific workers. For our purpose 
there is no scientific opinion unless there are questions 
on which scientific workers, while agreeing substantially 
among themselves, are apt to differ from important 
sections of the rest of the community. There probably 
are such questions ; for example, there is the recogni- 
tion, economic, political, and social, to be given to 
scientific work. Other matters need not be mentioned ; 
but, since our judgment of the de.sirability or possibility 
of a representative body is likely to be greatly affected 
by our view of the nature of the problems with which 
it will have to deal, every one who discusses the matter 
should start by suggesting to himself concrete examples 
of such problems. 

Supposing, then, that it is decided that there is a 
group of problems on which a definite scientific opinion 
exists, we may proceed to inquire whether it is likely 
that any actual representative body would succeed in 
expressing it. If there is any doubt on this matter, it 
will probably arise from a fear that any body of the 
kind proposed would be sure to lose touch with the 
average scientific worker and fall under the domination 
of some unrepresentative clique. The danger must 
be recognised, for scientific workers are often not highly 
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endowed >vitli tlie “political sense.” Methods of 
avoidin'^ it will be considered later ; but here it may 
be pointed out that an undue insistence on the danger 
ma\ defeat its purpose. It is fatal to assume at the 
outset that the body is going to fall into the hands of 
a ( lique ; many promising organisations (not neces- 
sarily in tiie scientific world) have failed to expre.ss the 
general will merely because a large section of the 
community, seeing among its original promoters some 
persons with whom they disagree, have overlooked the 
[)rcsen('e of others w ith whom they do agree and have 
refused to join it. Further, it mu.st lie remembered 
that, if tliere is not jierfcct unanimity, the minority is 
sure to accuse the majority of being dominated by a 
cliejue ; it alwa) s does. Every political party, for 
example, wiien it is really in a minority, always main- 
tains that the nation is being led astray liy some small 
band of evilly disposed persons. 

IS ext, if there is a scientifk opinion whic'h can be 
expressed by a rc*J)resent.lti^'e body, could it be en- 
forced ? Here any disc ussion would probaldy turn 
on the analogy of bodies representative of other pro- 
fessions, such as lawyers, teachers, or doc'tors. The 
analogy suggests that the outlook is promising, but the 
difTcrences as well as the rescmblanc'cs should be noted. 
Men of science form a much less homogeneous body 
than any of these three professions ; moreover, the 
laity is, or was until cjuite recently, much less firmly 
convinced of the need lor the profe.ssion at all. How- 
ever, this is not tlie objection usually rai.sed on this 
score ; it is sometimes .suggested that a representative 
sc ientific body, though it might exercise great influence, 
could attain its ends only by means of .some coeri'ion 
on its own members or the outside public, which is 
intrinsically undesiral)le. 'I'o those who do not believe 
that all interference w'ith the ac;tion of others is 
illegitimate it may be suggested that “ coercion ” is a 
relative term. Most people use t lie term only when they 
objec t to the ends to which the proposed “ (‘oerdon ” 
is directed ; they seldom shrink from any form of 
pressure which is unavoidable if ends are to be attained 
in the justice ot which the\ believe firmly. Objection 
on this score is usually closely as.sociated with the 
fear of a dominant and hostile cliciue. 

Tliese simple considerations suggest others concern- 
ing the constitute of a representative body. To-day 
all will probably agree that its constitution must be 
“ democratic,.” that its constituents must include all 
who have any right to be termed scientific workers 
(and nobody else), and that each constituent must 
have equal voting ppwer in determining its policy. 
But that is not enough ; the constituents must be real ^ 
and active, and must take a constant interest in the 
body supposed to represent them. This result will 
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probably not be ac;hieved if all representation is in- 
direct, and the selection of the council (for some kind 
of council is clearly necessary) lies in the hands of 
.subsidiary bodies appointed by direct election ; such 
indirect election will be all the less satisfactory', if those 
subsidiary bodies are selected primarily for some other 
purpose. This point is important, because one method 
by which a representative body might be established 
would be by some kind of tedeTa,tion of existing 
organisations, such as the professional institutes. 
While it will probably be necessary, as well as desirable, 
that the institutes should he given a constitutional 
relation to any general representative council, we 
doubt whether a council based solely on such bodies 
would remain sufficiently closely in contact with alF 
shades of scientific opinion. A con.sideral)lc pro- 
jiortion of the “ franchise ” must surely lie dired ; 
and even that part which is indirect should take into 
account as many and diverse classificalions of the 
scientific community. Even in the initial stages, 
which lead up to the establishment of the representative 
body, direct ex])ression of opinion should be encouraged. 
We think that no steps should l)e taken imlil the pro- 
po.sals have been fully discussed either at .meetings or 
in the columns of scientific journals. 

But no fraiH hi.se, Imwever perfeelly' designed, cai; 
secure the continual interest which is the sole guarantee 
of true representation. 'J'he representative body must 
have .some work to do which will affect c\Try con- 
stituent and make it impossible for any' one to remain 
indifferent. Thi.s w'ork need not nei'cssarily' coni'crn 
matters on whieli there is likely' to be general agreement, 
and on which it is proposed that tlie body shall make 
a pronouncement of scientific opinion to the outside 
world ; indeed, any pronouncement which the body 
may make with substantial unanimity will have much 
greater force if it is known tliat on other matters of 
internal moment there is no sign of unanimity. The 
body' must not .seek to secure an undisturbed atmosphere 
of philo.sophic calm ; it must handle controversial 
issues, bccau.se they alone are vitally intere.sting. 

Here is the gravest problem ; for if any controversial 
issue is rei'ognised from the start as within tlie scope of 
the body, those who think they will he in a minority 
on that i.ssue will try to hinder its establishment, and 
will undoubtedly succeed. We would, therefore, put 
forward a concrete suggestion. It is that, at the out- 
set, the body should direct its attention to one problem 
only, namely, to the establishment of a register of 
qualified scientific workers. The problem will have 
to be Sflived if the body is to be called into existence ; 
it raisest-difficult questions on which almost every one 
has some opinion ; but the controversies that are 
likely to arise in its discussion will not necessarily be 
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fatal. They are not likely to be bitterly personal ; 
for at the start all questions will concern classes and 
not individuals ; it is sure to be recognised that in- 
dividuals already existing are given the benefit of every 
possible doubt. Again, minorities are likely to resent 
exi'lusinn rather than inclusion ; the hostility of a 
minority whom it is proposed to exclude is clearly not 
so important as that of one which, by its secession, can 
ruin th(i scheme. Further, a registering body would 
jirobably have little dffficulty in securing immediately 
some official position and recognition. These reasons 
seem to point clear!)' to registration as the first task 
of the representative body ; but, since registration in 
science is not a matter of primary importance, we 
would make it clear that we do not think it worth 
while to establish a registering body unless it is under- 
stood that, when this part of its work is concluded, 
it is to develop wider activities. 

Synthetic Colouring Matters. 

Synthetic Colouring Matters : Dye-stuffs derived from 
Pyridine, Quinoline, Acridine and Xanthene. By 
Prot. J. T. ITewitt. (Monographs on Industrial 
('hcmistry.) Pp. xiH 405. (T/mdon : Longmans, 
Green and Co., 1922.) 145 net. 

I T is probable that when the monographs on colour- 
ing matters which are promised in the intro- 
ductory note to Sir ICdward Thorpe’s series on indu.strial 
chemistr)' have been published, they will represent as 
complete a compilation of the essential facts as exist 
in any language. Moreover, they will probably form 
a convenient source from which those who wish to 
olitain full information on this important branch of 
organic' chemistry ('an readily do so without having 
to spend time and energy in consulting .such cumber- 
some literature as that of the Fortschritte. I'he first 
volume to appear, that on the “ Natural Colouring 
Matters,’’ by Perkin and Everest, is already known 
and apprgeiated by chemists, and we have now' to look 
forward to the publication of no less than .six volumes 
on synthetic l olouring matters by authors who should 
know what thc-y are Writing about. The first of these 
volumes to appear has the title gi\'en at the head of 
this review, and sets a standard w'hich augurs w'ell for 
the succe.ss of the series. 

Probably few books are more difficult to write (or 
to read) than those which deal with a highly specialised 
and commeri'ialised branch of scieni'e, such as that 
which includes the synthetic colours. It would not 
be so bad if scientific literature alone had to be sum- 
marised, because in that case the author's task of 
discriminating between fact and fable would be, 
reduced to a minimum. With the synthetic colours, 
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however, much of the grain is hidden under the mass 
of chaff which constitutes tlie patent literature, and the 
difficulties of winnowing are great. It is difficult to 
understand why so much money and energy are 
devoted to the collation of chemical patent literature 
w'hen, as most people know', much of it is untrue and 
a great deal of ’the 'remainder misleading. Chemical 
patent literature is, and alw'a)'s has been, and probably 
always wdll be, wTitten by lawyers for lawyers ; and it 
will probably alw'ays be the case, in spite of restrictive 
legislation, that the manulacturing firms concerned 
will often be inclined to place no small value on any 
publication which tends to mislead their competitors, 
and where some is false all must be suspect. .Still, in 
many cases, the sole source of information respecting 
the synthetic colours lies in the patent literature and, 
in consequence, an author has to exercise a wdsc dis- 
cretion in .sifting and arranging all the material which 
comes to his hand. It lullows, therefore, that the 
possession of a wide knowledge, not only ol his subject 
but also of the technique of his subject, is essential if 
tbe result is to be in any way comparable with the 
energy expended, and, probably, no one is more fitted 
than the author of this work — an old and honoured 
worker in many of the fields he describes — ^to undertake 
the task he has ai complished so admirably. 

Prof. Hewitt’s work is a readable book, although it 
contains a mass of complex information, and its read- 
ability is due to the manner in which the author has 
summarised and, in some l ases, criticised the material 
he has collected. Ilis criticism is, however, neither 
carping nor hostile, but is alw'ays expressed in a 
detached and almost humorous manner, w'hich is so 
characteristic that it cannot fail to raise a smile upon 
the lips of those to whom he is personally known. 

Although originally intended to be a book on the 
acridine and xanthene colouring matters, it was 
ultimately found necessary to include those derived 
from pyridine and quinoline, and the first four chapters 
are devoted to a description of these bases and the 
colours obtained from them. It is perhaps fortunate 
that the change was made, because it enabled the author 
to include a description of the cyanine group, many 
members of whii h are important photographic sensitis- 
ing dye-stuffs. The next five chapters are devoted to 
the acridine derivatives and contain an exhaustive 
account of these colouring matters. Chapter x. deals 
with the pyrone ring, and introduces the history and 
description of the oxonium salts. The subject-matter 
of this chapter naturally leads to a description of the 
colouring principles of flowers, but one finds, with 
some regret, that there the author breaks off and refers 
the reader to the previous monograph by Perkin and 
JEverest. Surely a little overlapping in this series 
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of monoj;raphs is not only inevitable but desirable. 
The remaining chapters give interesting accounts of 
the pyronines and rosamines ; the constitution of 
fluorescein and analogous compounds ; the con- 
stitution of the rhodamines and their manufacture; 
and the chemistry of tlie rhodols and anisolines. Of 
special interest, from the general point of view, is the 
discussion of the constitution of phcnoljflithalcin and 
fluorescein, which is given in a manner which will 
appeal to those students who have to approach these 
difficult problems for the first lime. 

The ))ook is well printed and the very complex 
formulae are particularly clear and easy to follow. It 
is stated to have been printed in Saxony, and this 
probably accoifnts for some of the quaint spelling 
which has escaped the vigilance ot the proof-reader. 
“ Recomends ” on p. n, “ wather-bath ” on p. 29, 
the inverted commas on }>. 66, “ occour ” on p. 289, 
“ prcApare ” on p. 269, “ doubtfoul ” on p. 38, “ ac ” 
on p. 56, “ annother ” on p. 58, “ occurence ” on p. 64, 
“ alo ” on p. 91, and “ accridine ” on p. 120 meet the 
eye and are perhaps inevitable in the circumstances. 
Moreover, it is difficult to know w'hat the “ dashes ” 
after the names of Williams and Hofmann on p. 55 
really mean. But these are minor faults, and both 
the author and the editor are to be congratulated on 
the production of a volume which will long remain 
the standard treatise on the subject with which it 
deals. J. F. Thorpe. 

The Eye and Vision. 

The Present Status of Visual Science. By Dr. Leonard 
Thompson Troland. Bp. 120. (Bulletin of the 
National Research Council. Vol. 5, Bart 2, No. 27.) 
(Washington : National Academy of Sciences, 
1922.) 1,50 dollars. 

T he eye can be regarded as holding a unique 
position among the organs of special sensation, 
because of all methods of observation, those carried out 
by vision, either unaided or through the medium of 
suitable accessory apparatus {e.g. the photographic 
plate), are the most accurate, rapid, and susceptible of 
the widest application. Moreover, the problems which 
the eye presents for solution are of interest, not only to 
the physiologist and anatomist, but also to the oculist, 
physicist, psychologist, and the illuminating engineer, 
and much has therefore been written by them in their 
own respective spheres. So plentiful, in fact, has the 
literature of vision become, that a complete mastery of 
the subject is possible to few. Dr. Troland has there- 
fore achieved a result of great value in the publication 
ofthe book before us. 

Early in the book, and again in the concluding pages, 
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Dr. Troland utters a word of warning ; there are, he 
points out, too many papers published on vision. Many 
authors, he says, “ show a lack of acquaintance with the 
problems and results with which the others are con- 
cerned ” (p. 10), and “ appear also to have a profound 
contempt for existing literature, even when it is in their 
own language ” (p. 110). In many papers there is “ an 
absence of that complete specification of all circum- 
stances surrounding experimentation which i§ needed 
to render the results of any permanent value ” (p. no). 

The reader of Dr. Troland’s book will find that the 
pages which follow the introduction arc written with 
three objects in view : to indicate as clearly as possible 
the lines of cleavage l^etween the physiological, psycho- 
logical, and physical aspects of vision ; to summarise 
the well-established facts concerning the various 
mcchani.sm.s associated together in the eye ; and to 
indicate the points where our knowledge is defective 
or altogether alisent. Owing to the necessity for 
brevity it is not possible to go over all three parts of 
Dr. Troland’s book in this review. The last one will 
alone be selected for detailed consideration, because 
it recalls some of the well-established facts of vision 
at the same time that it indicates the direction which 
future re.search should take. 

Considering, in the first place, those eye structures 
which co-operate to form an image on a retina. Dr. 
Troland writes (| . 39) : “ The ophthalmoscope, the 
skiascope, and the corneal microscope (supplemented 
by Gullstrand's slit-lamp) provide us with instruments 
for examining the tissues of the living eye in a very 
satisfactory way.” Elsewhere he adds (p. 40) : “ Helm- 
holtz was able to work out satisfactorily the main 
dioptric or refractive function of the eye from data of 
optical anatomy, in combination with the established 
general principles of physical optics.” The word 
“ satisfactorily ” in the above sentence unfortunately 
cannot pass unchallenged, because, although we know 
the positions of the principal points of the eye according 
to Gauss’s theorem with considerable* accuracy, and 
although we know that the eye suffers from certain 
aberrations, the data from which we can calculate the 
distribution of light intensity in the image formed on 
the retina are very deficient. Neither can we check 
our calculations by direct observations of the retinal 
image, because the structures found in the retina are 
insufficiently fine for the purpose, and we are unable 
to remove the retina and examine the image by other 
means without reducing the intra-ocular pressure, and 
thus allowing the distances between the optical surfaces 
to alter. 

What is wanted is a method of quantitative estima- 
tion, applicable to the retinal image, no less accurate 
than that devised by Hartmann for studying the 
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aberrations of photographic objectives, which has been 
recently adapted to microscopic objectives also. 

Reference may now be made to one other part of the 
dioptric mechanism, namely the “ accommodation.” 
Of this Dr. Troland writes (p. 40) that Helmholtz’s 
theory “ borders on the line between legitimate infer- 
ence and mere hypothesis.” In this connexion we 
may recall that many physiologists hold Tscherning’s 
theory to be the correct one. In fairness to the 
memory of Helmholtz, it should, however, be stated 
that several recent workers have obtained results 
wholly in favour of his view. 

Of the retina, and the nature of the processes by 
which light and colour are perceived, J)r. Troland 
writes (p. 43) : “It is to be regretted that relatively 
little work upon the microscopic anatomy of the retina 
has been done in recent times, the epoch-making re- 
searches of Raman y Kajal having found no worthy 
successors.” With tliis opinion e\ ery phy.siologist must 
regretfully agree; but will there be such unanimity 
o\ er Dr. Troland’s dismissal of Edridge-Green’s theory 
in the following words ? — “ Views such as those of 
Edridge-Green, who regards the rods as non-photo- 
sarsitive manufai'tiirers of visual purple, which latter 
is operati\e only in stimulating the cones, may be dis- 
missed al once without serious consideration.” Now, 
however difTicult it may be tor some of us (who have 
been, as it were, brought up on the duplex theory of 
vain Krics, which teaches that the rods function in 
night vision, and that while the hen lias no rods and 
IS therefore night blind, the bat has no cones and is 
therefore day blind) to accept Edridge-Green’s hypo- 
thesis, we must feel that to dismiss it without con- 
sideration is to net too impulsively. 

The (Titicisms which Itdridgc-Grcen advances against 
the older view are very weighty and worth serious 
thought. It is possible that, as so often in physiology, 
parts of both views are true and that there may be 
some half-way hypothesis acceptable to both parties ; 
such, for example, as this : that while cones function 
principally by day for the appreciation of colour, and 
rods by night, yet cones do function to some extent at 
night, by a partial retention of the old functions of the 
rods from which they were presumably developed, 
while, on the other hand, rod vision is still to some 
extent operative in day vision, particularly in regions 
of the retina, on which arc falling parts of the image 
corresponding to the shadows. It is only by dismiss- 
ing nothing without consideration, and by research on 
the lines of Kuhne and of Hecht, that this important 
problem will be finally solved. 

Much the same statement must be made concerning 
the appreciation of colour. New hypotheses, based on 
the quantum theory, are springing into being, and there 
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are not sufficient data to enable a decision to be made 
between them and the older trichromatic theory' of 
Young. Colour mixture equations w^ould suggest that 
there are pigments present in the retina other than 
visual purple, but there is great need of direct proof 
of their existence and quantitative information con- 
cerning their distribution in the retina and their 
spectrophotometric properties. It is not the repetition, 
which Dr. Troland advocates, of older work that is 
wanted so much as entirely new lines of attack. 

Many other important branches of visual science are 
dealt with by Dr. Troland in his book, but enough has 
been written here, perhaps, to show that the volume 
is a ver>' real contribution to know'ledge. No better 
incentive to future research could have Been compiled ; 
let us hope that the harvest wall be a rich one. 

II. IIartridge. 


The Brackish-water Area of the Zuiderzee. 

Flora en Fauna der Zuiderzee. Monografic van een 
Brakwatergehied onder redactie van Dr. 11 . C. 
Redeke en met medewerking van Tera van Benthem 
Jutting, IT. Engel, 11 . C. Funke, Dr. A. C. J. van 
Goor, J. A. W. Groenew'egen, Dr. B. Havinga, 
J. Uofker, Dr. R. Horst, Prof. Dr. P. N. van 
Kampen, Geertje de Lint, Dr. J. G. de Man, Prof. 
H. F. Nierstrasz, Dr. A. Oudemans, Prof, Dr. 
C, Ph. Sluiter, Dr. J. F. Steenhuis, Dr. J. j. Tesch, 
Dr. Adriana Vorstman, Nel de Vos, Prof. Dr. Max 
Weber en Dr. N. L. Wibaut-lsebree-Moens. Uitge- 
geven door de Ncderlandsche Dierkundige Vcrecni- 
ging ter Gelegenheid van Haar Vyftigjarig Bestaan. 
Pp. 460. (Helder: C. de Boer, Jun., 1922.) 10 
guilders; for members of the Ncderl. Dierk. Vereen., 
f. 2.50. 

W ITH the draining of the Zuiderzee one of the 
largest brackish-watcr basins of Europe, and 
a very peculiar one, will disappear. In the Baltic 
Sea, the largest of all, tidal movements are of very 
little importance : in the French and English river- 
estuaries, tides are the predominating factor, while 
in the Zuiderzee only a few small areas are struck by 
regular tidal currents, and the greater part of the 
southern- basin is only shaken up from its lake-dreami- 
ness by north-western gales. Therefore it was a very 
u.seful work of the Dutch Zoological Society (Neder- 
landsche Dierkundige Vereeniging), and specially of 
Dr. H. C. Redeke, the director of the Zoological Station 
in Den Helder, to bring together all that is known from 
the Zuiderzee in this monograph, issued on the occasion 
of the fiftieth anniversary of the Society. 

In recent years a few small expeditions have been 
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TURE ^CTOBER 13, 1923 


made to increase our knowledge of the subject.’ As 

tbe middle part of the southern basin will not be 
darned, kt mm open mtet, named Lake Revo, 

Wt \ka,\e a sp\end\d opportunity of studying the 
changing of the hrackish-watcr fauna into a fresh- 
water a)mmunity. We do not know how long this 
will takc^ but, seeing the amount of w'ater that is 
brought to the Zuiderzee by the river Ysse], it is 
almost certain that the days ol the braeki-sh Zuiderzee 
will be counted as soon as the dike between the pro- 
vinies of Holland and Friesland from Wicringen to 
Fiaam is ready, w'hieh will take another ten years. 
Nevertheless, we must be \'ery glad that the research 
work has begun in .such splendid style. 

In the first chapter, the geology and hydrography 
are treated by Steenhiiis and Recleke respectively. 
The geology is, of course, for the most part based on 
liistoncal facts, as we know that two thousand years 
ago there was no Zuiderzee, but a Lake Flevo, as there 
Will be again at tlie end of this century. 'I'he reason 
for this victory of the sea over the land must lie in 
the change in relative height of land and .sea-level. 
The author docs not give his opinion, however, about 
the cause of these changes. The hydrography, treated 
by Redeke, is of extreme importance, as we find here 
tables of temperature and salinity of the water in 
different parts of the basin during all seasons of the 
year. The lowest salinity (4 to 8 per mille) is found 
along the east coast, where the Yssel water flows, and 
causes a constant stream in a northerly direction. 

The flora of the Zuiderzee is treated by Dr. van 
Goor, and the halophytes and submerged Rhanerogams, 
llie Alga', and the phytojilankton are dealt with sur- 
eessively. Some fifty species of Algje were collected, 
among them some that were previously unknown in 
the Dutch flora. The most important, however, is 
a new form of Fucus, baptised F. intermedins, nov. 
spec., which is intermediate between F. vesicidosus 
and F. platycarpus, and still not to be identified with 
the Fucus ceranoides, the brackish-w'ater form of the 
French coast, which occurs also in the Schelde River. 
It should be of great interest to study the Fucus 
growth in Breydon Water, Hudson Bay, etc., to com- 
pare and try to find out more particulars of the dis- 
tribution and hfe-histor>' of this interesting group. 

A comparison between the flora of the Baltic and 
Zuiderzee gives the interesting result that, while in 
the Baltic Cyanophyceje and J’eridiniales form by far 
the greatest pari of the planktonic organisms, in the 
Zuiderzee the Diatoms play the most important role. 
The Copepod fauna of the Baltic and the Zuiderzee 
is much the same, but in the phytoplankton there is a 
difference even in the genera of the most important 
species. 
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The Protozoa are treated by Hofker, who gives 
a well-illustrated review of the specimens collected, 
which is of great value, as hitherto very little work 
has been done in Holland on these groups. Especially 
h’s account of the Foraminifera will prove a great aid 
for furtlier investigation. It is highly probable that 
thi.s shell-bearing group will furnish in later years just 
as good methods for analysing alluvial and diluvial 
deposits as diatoms already give. It is a great pit}' 
that the publication is merely systematic and morpho- 
logical, for comparison wdth other faunas and a 
partition in salinity groups would have been of the 
greatest importance. We hope that this part of the 
work will follow, and point out that van Goor did it 
for the flora, Funke for the hydroids (twelve species), 
Gecrtje de Lint for ('ladorera and eopepods, etc. 

Dr. de Man treats the free-living nematods, and 
describes among his forty-nine speries no less than 
twelve that are new for science. For particulars I 
must refer to the jiublicaiion itself. Twenty species 
of polyehaet annelids were rollectcd, and are treated 
by Dr. Horst ; five species of Oligorhaetac, described 
liy Nel de Vos, while Dr. Wibaut-Isebree Moons shows 
that several Rotifera occur in fresh as well as in 
bratkish w'ater. Then w'e come to that important 
groiijj, the Crustacea, important from the fisherman's, 
and therefore fn^m the scientific point of view, as Ihev 
ha\e been very Lhoroughl}' studied recently. 1 have 
already mentioned the Cladocera and ('opepoda, 
studied by Geertje de Lint. A new' species of Schiz- 
ojiera is described. 

Spongia*, Cirripeda, Isopoda, Amphipoda, and 
Schizopoda are all treated, but show no special char- 
acters. Among the Decapoda, analysed by Dr. |. J. 
Tesch, Leander longirostris, called the Rhineprawn 
by British carcinologists, was found only once in the 
Zuiderzee. The life -history of the specific little 
Zuiderzee crab, Heteropanope iridenlata, is veiy^ in- 
teresting ; its only allies live in the tropical Pacific, 
and it has not been studied before. Illustrations of 
the larval states will prove very useful in recognising 
this interesting little creature. 

A new Acaris is described by Oudemans ; Havinga 
treats the marine Mollusca, of which several are of 
importance, as food for fishes and men. Cardhm 
edule and My a arenaria have typical brackish-water 
forms and measures. Among the fresh- and brackish- 
water Mollusca treated by Tera van Benthem Jutting 
is the famous Corambe batava, Kerbert, found for the 
first time in i88t ; it appears to be not at all rare on 
the Zostera meadows of the Zuiderzee. Eggs and 
radula are described and represented. Assemania 
grayana appeared to be a sexual dimorph, the male 
being much smaller than the female, and being usually 
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found in summer riding on the weaker sex. Among 
the Bryozoa, treated by the same author, we find the 
beautiful Menibranipora membranacea var. erecta, which 
is very common in brackish water in Holland. 

Echinoderms and tunicates must be passed here 
for lack of space. Dr. Redeke's account of the fishes 
will be of special interest, not only to ichthyologists, 
but also to others, for here the different zones of 
salinity are separately described. I^ast comes Prof. 
Max Weber, who treats of ten species of cetaceans, of 
which specimens of all but one, the common Phoraena, 
have stranded on the banks of tlie Zuiderzee at different 
times. 

A systematic index, more than eight pages in three 
columns, increases the utility of this important mono- 
graph of a brackish-water area. 

W. G. N. VAN DKR SlKEN. 

Geology for Canadian Students. 

Elementary Geology : with special reference to Canada. 
By Prof. A. Ih Coleman and Prof. W. A. Parks. 
I’p. XX -I 363. (London and Toronto; J. M. Dent 
and Sons, Ltd., 1922.) 15^. net. 

T il 1 C issue ot treatises on general geology specially 
adapted to readers and observers in the units 
of our federal commonwealth is a sign of healthy auto- 
nomy in 1 he domain of natural history. Colleges in the 
Dominions have long been troubled with the details 
of the English Oligocene, a poor thing at the best, or 
the Llandovery sequence on the Shrop.shire border. 
Aspirants in South Africa have been well served by 
Mr. A. L. Du Toit’s “Physical Geography’’ and 
Prof. IL II. L. Si'hwarz’s “ South African Geology,” 
since the latter includes a short general introduction 
to the science. 

Profs A. P. Coleman and W. A. Parks of Toronto 
now provide (Canadian students with a sound elementary 
text-book based primarily on what may be seen in 
Canada or in the adjacent United States. The account 
of the Grenville and Keewatin series, the former con- 
sisting of altered shales (garnct-sillimanite gneisses) and 
crystalline limestones, and the latter of volcanic tuffs 
and lavas, is very valuable for Euroi^ean students who 
wish to realise the nature of the oldest known rocks 
revealed to us in the accessible crust. The eastern 
series, the Grenville, may prove to be somewhat 
older than the Keewatin of the west ; but both are 
invaded by the great batholitic intrusions which have 
given rise, often by interaction with their surroundings, 
to what may still be styled the Laurentian gneiss. 
Prof. Coleman’s work among the glacial beds of early 
Huronian age adds greatly to the interest of the pages 
on Pre-Cambrian rocks. 
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While European types of fossils are in places very 
justly figured, such as the Jurassic Trigonias and 
ammonites of England, we are introduced to the 
Cambrian trilobites of'British ( olumbia, to Devonian 
fishes from Canada described byTraquairand Whiteaves, 
to the Permian reptile Dimetrodon of Texas, with' 
its amazing dorsal spines, and to a L6wcr Cretaceous 
Stegosaurus from the province of - Allierta. The 
Cainozoic era, styled also in this book the Tertiary 
period, is dealt with slightly; yet the thicknesses 
of its strata m many localities show that its duration 
was equal to that of Mesozoic times. The spelling 
“ Ccnozoic,” adopted by the authors, though it follows 
Lyell’s nomenclature of the systems, is etymologically 
misleading and .should be synonymous with azoic. 
We greet on p. 353 an ancestor of the national maple 
leaf, culled from interglacial deposits in Toronto. 

The book is finely printed and is handsomely illus- 
trated throughou t. Too much may have been attempted 
in one volume, and the definitions of divisions of the 
animal and vegetable kingdoms on pp. 155-160 are 
nece.s.sarily unsatisfying and incomplete. Some of 
these divisions are furtlier treated in the cliapters on 
stratigraphy ; but where are the radiolaria, which have 
a significance as rock-formers ? P'ive or six pages 
more would have made the description of mineral 
characters almost adeipiate. As it is, we have a not 
too accurate summary of the crystallographic systems 
(the principal axis, for example, in the tetragonal 
and hexagonal systems is said to be “ long ”), while 
we are led to suppose that quartz is hexagonal. Are 
the micas, again (p. 12), of different crystal systems ? 
“ Mont Pelee,” an error .sanctioned by Angelo Heilprin, 
appears under the fine photograph on p. 54. These 
are small details, and to point them out implies that 
we know that new editions will be required, and that 
the next one will still further enlighten us by the 
possession of an index. Grenville A. J. Cole. 

Mental Athleticism. 

Principles of Psychology : the Foundation Worli of the 
AUtheian System of Philosophy. By Arthur Lynch. 
Pp. xxiii-i-4o8. (London : G. Bell and Sons, Ltd., 
1923.) 215 . net. 

M r. lynch some years ago published a book in 
two volumes entitled “ Psychology : a New 
System.” Whether, like a famous work of a famous 
predecessor — the Scots philosopher Hume — his book 
fell still-born from the press, or whether for other more 
personal reasons, he has decided to recast it. He 
now presents it ir one volume and describes it as the 
foundation work of the Al^theian system of philosophy. 
(Why the first e in the word is given the French acute 
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accent we do not know.) Tlie choice of the name seems 
to imply a sli^>:ht on other systems^ but probably nothing 
of the kind is intended, and it is only an expression of 
the autlior's boisterous confideiTee in his own powers. 

'I’he personal note is ])redominant throughout and 
makes it jieculiarly diflicult to discu.ss the doctrine, 
and impossible to controvert any of tlie positions. Of 
course, in psychology, the personal experience carries 
a peculiar weight. What Mr. Lynch explains to us 
IS how he w'on his way to the* ])ossessitm of the (dear 
mental grasp of tlie prolilem lie now enjoys ; how he 
overcame the stumbling-blocks he had to encounter 
in the jierversity of authoritative teachers ; how these 
obstriK'tions actually served him to gain his vantage- 
point ; and how we, if we will follow him, may become 
mental athletes also. Xatunilh his appeal is to the 
young. The curious thing to the older reader is that 
the solution offered as new is certainly not novel. 
Wc are to find the fundamental ]irocesses of mind in 
the same way in which the chemist and the physicist 
find the fundamental processes of matter. Having 
di.scovered them we shall find for the science of 
psychology, as they find for the sciences of chemi.str) 
and yihysics, that construction follows naturally. Very 
good, we may think, at any rate as a preliminary 
di.sciplme. but then Air. LmkIi does not set his 
followers to look for these fimdameiital processes, he 
puts in their hands the list of them. The processes 
are twelve in number, and the proof that they are 
fundamiMital and that the list is exhaustive is that 
Air. Lynch has himself verified that they are so. 

The reader will find an enormous number of references 
to other writers and an extensive survey of .science in 
all its branches. Sjiecial importance is attached by 
the author to the section on memorv, the whole of 
vvliich is based on careful observations and experiments 
in connexion with his own yiersonal experience 


Our Bookshelf. 

John Penrose : a Romance of the Land's End. By 
J. Tregarthen. Bp. V14342. (London: j. 
Murray, 'js. 6d. net. 

It is not often that a book of fiction comes w'ithin the 
class of literature appropriately noticed in Naturk, but 
Air. Tregarthen includes in his delightful romance of 
“ John Benrose” so many interesting sketches of the 
wild life of the Land’s End peninsula that we feel 
justified in recommending the book to all students of 
natural history. 

, Those who know West Cornwall must recall many an 
old man such as John Benrose was when the local 
parson inspired him to “ put down ” his recollections as 
the not uncommon farm boy who is keenly observant 
of the habits of the many pests, and a few wild friends, 
of the famrer working a small patch of land adjacent to 
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an unreclaimed moorland. The wild animals come 
into the story’ as naturally as the human characters, 
and, with references to them, the author records many 
old local customs and beliefs that are in danger of being 
forgotten, as well as sayings and expressions of the old 
folk which are in danger of becoming obsolete through 
the influence of the modem school teacher, who, too 
often, gives his pupil the impression that old English 
frovinciah.sms are vulgarisms inconsistent with modem 
education. 

Not the least interesting among the conclusions to be 
gathered from the incidents described is the local 
attitude of highly resyiectable people to smuggling : to 
be entrapped by the preventive officers carried its 
measure of disgrace, but neither the otherwise rigidly 
honourable yeoman, nor even the parson, thought it 
wrong to conceal infonnation about smuggling. 

It IS not easy to avoid anachronisms when waiting 
autobiographically" about a past period, and Mr. 
Tregarthen has not succeeded in avoiding every pitfall. 
In referring to the miners who had returned from the 
gold diggings of California the author recalls a familiar 
feature ol West (kimish life in ihe ’sixties and ’seventies, 
but the incidents which he describes on pp. 2, 65, and (>8 
obviously refer to a jieriod before 1848, the year in 
which the first Californian gold fever actually started. 

T. H. IT. 

'The Ammal of the British School at Athens. No. 24. 
Sessions 1919-1920 ; 1920-1921. Bp. viii-f 2804 14 
Blates. With Su])plementary Bajier No. 1 : The Vn- 
published Objects from ihe Palaikastro Excavations, 
1902-1906. Described by R. C. Bosanquet and 
R. AI. Dawkins. Bart i. Bp. xii I 160 t 34 Plates. 
(London: Macmillan and Co., Ltd., 1923.) 635.net. 
Thk article of most general interest in this excellent 
number is that by Mr. C. A. Buethiu.s on primitive 
house types as illustrated from Alyrenajan and Nordic 
structures. The results of recent excavation on pre- 
historic (Ireek sites .show' that there is no evidence to 
su])port, still less to prove, the widesjiread assumption 
that the round hoop-roofed house is the original type 
from which all forms of human houses have been 
evolved. There is a considerable variety of primitive 
forms, and botli rectangular and round huts and houses 
occur contemporaneously in ancient times and at the 
present day among primitive races. In Greece the 
neolithic material shows that W'ell-developed round 
huts and equally advanced rectangular houses were 
contemporaneous. In Sweden we find round huts, 
possibly developed from a primitive tent or a screen 
against wind and rain. In the Bronze Age come oval 
houses developing into the rectangular form. “ The 
evidence «f primitive European dwellings show's, 
besides round tents or huts and pent roof structures, 
horseshoe screens with a fire in front of them, and 
rectangular screens with their various forms of develop- 
ment centring on the fire . Anywhere in Europe, climate 
and material can thus suggest a beginning which leads 
to a round hut, a horseshoe-shaped hut, or a rect- 
angular hut with a central or eccentric hearth, and 
door at one end. A rectangular house with a central 
hearth can be just as elementary as a round or horse- 
shoe-shaped neolithic hut, and of entirely independent 
origin.” 
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Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.^ 

The Micelle — A Question of Notation. ^ 

There is a class of colloids, recognised as a class 
for very many years, in which the substance is a salt 
of an ordinary ionisable type the peculiarity of which 
consists siin])ly ni a imiUigious disparity in size and 
solubility betwCv-M the two parts of the salt molecule 
Such are many proteins, some dyes, and soa])S, to 
enumerate them in the order in which they have been 
investigated. What all colloids do surreptitiously, 
namely, take to themselves uncovenanted ions, these 
do in an honest straightforward chemical fashion. 

The properties of the cla.ss qua colloids were, 1 
believe, first worked out by myself in the years 1808- 
1905, the special case examined being certain jiroteins, 
called globulins, which present the added complexity 
that they combine not only with acids and alkalies to 
form salts, but also with neutral salts them.selves. 
Tn spite of this, when the large number of variables 
was disentangled, the behaviour of the substances was 
found to be singularly orderly, the phase-rule diagram, 
for example, being strikingly like that of a common- 
place threti-cornponent system bearing no suspicion of 
colloidal] ty. 

These colloid salts present one striking peculiarity, 
namely, that though in water they ionise and hydro- 
lyse on the whole according to the apprfiveil patteni, 
yet one of the molecular species, and tliat the one 
which confers upon the solution its most charactcnstic 
tpiahties, IS a complex comjioscd for the most part of 
undissociatcd salt molecules but with a surface electric 
charge due to ionisation at the surface.^ To these 
bodies I gave the name “ colloidal ions.” This is 
strictly accurate notation, for it is because of these 
complexes that the solutions possess the characteristic 
colloidal trick of slurring over the obligations of the 
chemical law of definite and multiple proportions, 
and they are ions as Faraday used the word, for they 
wander in an electric field. 

I pointed out that they conformed to Helmholtz’s 
analysis of the condition of electric endosmose, the 
<lensity of the charge on the surface being constant, 
and the total charge, therefore, proportional to the 
surface area. This, of course, obtains only when the 
solution has had time to forget its past history and to 
come into equilibrium ; waiting for which state needs, 
in colloidal society, a vast gift of patience. 

In the years which followed, much excellent work 
was done on another example of the group, namely, 
Congo red, by Bayliss, who described aggregates of 
anions, the total charge being the sum of the charges 
of the constituents; and still later, a third example, 
namely, ordinary soap, was investigated by McBain, 
who rediscovered the colloidal ion but christened it 
” micelle.” 

Now accuracy of notation is the breath of the life 
of science, and to use the word ” micelle ” for a 
colloidal ion seems to me to be positively wrong, since 
the word was introduced by the botanist Nageli in 
1877 to describe something entirely different. Nageli 
was a man of a curious imagination but he clothed his 
dreams in exact language. He is precise as to what 
he means by ” micelle.” The word was coined amid 

' A most interesting sugi?;estion as to their structure is that of Adam, 
ta the Proc, Roy. Soc,, A, xdx. 336, x^zi. 
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a controversy which raged in the 'seventies a 
’eighties concerning distinction then drawn betwt 
organised and unorgaiiisetl colloids ami the causes 
” swelling.” 

Nageli, who was an intellectual heir of the Frankt 
heim of 1851, began with molecules in 1858, but 
1877 he had identified the unit of the colloidal sti 
as an aggregate of composite type to which he ga 
the name ” micelle.” This he supposed to coiESist 
a nucleus of solute surrounded by an atmosphere 
bound water. The water atmosphere was the essei 
of his conception, which had nothing to do with elect 
charges or with ionisation. A single ” micelle,” o: 
micellar chain, contained a micellar nucleus, or nuc 
and micellar water. A gel was conceived as bei 
composeil of such chains with their micellar wat 
disposed as membranes or bars to form a spoi 
enclosing extra-micellar or ” enclosed ” water. 

Tn complete opposition to Nageli was Strasbur] 
(1882), a molecularist m the direct line of dcsci 
from Kekule. Between stood Pfeifer, whose forebc 
were Dutrochet, 1827, Nageli of 1858, Graham, 18 
and Traube, 1867 ; van I 3 emmelen hail no kins! 
with Strasburger, he follows on the latest stage 
Nageli (1880) and Pfelier. 

1 have just been looking through my thirty-ye 
old notes of that discussion. What a lot those peo 
knew which i.s now forthcoming as new knowled] 
They knew, or at any rate conjectured, that 1 
colloidal particles were strung together in thread-1 
masses in some colloidal solutions, and it will do 
harm to remind those who propound theories of 
structure that they knew such theories must accoi 
for hydro.static jire.ssures of upwards of .^5 atmosiihci 

The colloidal ion is far removed from Niige 
" micelle ” ; it is nearer to the supposed colloidal u 
which Pfeffer called a " tagma,” and described as 
overgrown aggregate of one species of moleci 
namely, those of the solute. 

Had recent workers known of these earlier hy; 
theses they would possibly have been content with 
words ” colloidal ion” for the constitution of soa 
That brings me to the gist of the matter 1 in the ea 
’nineties when, as a physiologist, I was attracted 
colloids, I found two schools, both of whom had d< 
excellent work, wholly unacquainted with each otln 
writing. Ringer, for example, on the iHological s 
had demonstrated on the living heart the differen 
action of ions and ” antagonism.” He did ; 
recognise the full significance of his observati( 
because, like all contemporary biologists, he 1 
wholly Ignorant of the work of Schulze, and of Pic 
and Linder. The two schools presently came toget 
to the advantage of both, but now the striking w; 
of acquaintance by many chemists with colloidal w 
published in the biological journals is symptomatii 
a renewed falling apart. How many physicists 
chemists know of Mines’s brilliant work on membri 
potential ? 

It is impossible to avoid rediscoveries in scie: 
because of the enormous burden of knowledge, bu 
is in every one’s interest to minimise them. Out 
the mouth of a sinner comes, I hope, good advice, 
must be the greatest of sinners myself, for it is cert 
that no one reads other people’s science with grea 
reluctance than I do. W. 13 . Hardy 


Problems of Hydrone and Water : The Origin 
Electricity in Thunderstorms. 

The subject of the electricity of rain and its ori 
in thunderstorms was dealt with by Dr. G. C. Simp: 
in a communication to the Royal Society in i< 
(Phil. Trans., 1909, A, vol. 209, pp. 379-413). Tak 
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Lenard's observations arul his own experiments into 
account, Dr Simpson concludes that it is not an 
induced effect, due to an external source ; he con- 
siders that there is an actual production of electricity 
in the subdivision of large raindnjps 

Dr. Simpson’s conclusion has long been in my mind. 
Latterly, the subject has been an attractive one to 
me, on account of the views I have formed of the com- 
position of water and of the chemical changes attend- 
ing alteration in the size of drops, referred to in my 
recent communication to the R^oyal Society (Hoy. Soc. 
Proc. A, vol. 103, p. 616, 1923), I was much impressed 
by a lecture at the Koyal Institution given early in 
the year by Dr. Simpson (Nature, April 14) ; this, 
together with a violent hail-thunderstorm which I 
experienced while yachting in August, led me to look 
more closely into the problem. 

Assuming that water be the cause, the view I should 
be inclined to take is the converse of that advocated 
by Dr, Simpson. Granting, for the sake of argument, 
that changes in water can give rise to free electricity, 
the fusion of small drops into large would seem to be 
the more likely process— this being a positive change, 
in the sense that energy is liberated, while the division 
of large drops should involve a loss of energy. I 
assume that the small drops are richer in hydrone than 
the larger and that changes in composition of the 
water take place such as 1 have postulated in my 
recen t com m unication . 

Going further, however, can it be granted tliat 
chemical changes in a rvhoUy liquid circuit ever give 
rise to sensible electncity — must not the circuit be 
tapped by conducting electrodes to make this obvious ? 
We must assume that the interactions are primarily 
electrolytic, but is not the electrical energy, in such 
cases, always lowered into heat energy i 

The question is of fundamental importance, and it 
is on this account that I make bold to be critical of 
a solution of a problem outside my held ; yet it is one 
of the borderland issues which chemist and physicist 
should jointly consider. 

Assuming that my interpretation be correct, may 
not the great rise in potential reijuired to produce 
lightning have its origin in the coalescence or co- 
operation of minute drop.s charged by an external 
source ? 

Lenard {Wied. Ann., 1892, .jU, p, 584) dealt with the 
effect, in the first instance, in studying the electncity 
of waterfalls. His later laboratory experiments led 
him to the conclusion that it was due to the impact of 
separate drops upon a flat surface. The water was 
allowed to splash into a zinc tray. Both he and Dr. 
Simpson found it necessary to use distilled water ; 
that from the mains gave little or no result. The air 
potential observed was negative, but with a solution of 
salt it was slightly positive. Up to a certain point, 
the potential increased rapidly with the length of the 
jet. Various liquids other than water were tried : 
the potential varied in .sign and magnitude, but the 
effect was slight as compared with the water effect. 
Lenard seems to think that the effect has its origin in 
a contact difference of potential between gas and 
liquid. All seems to me to point to chemical inter- 
change being at the root of the phenomena and that 
it IS not a mere water effect. 

Henry E. Armstrong. 


Earthquake Warnings. 

The recent disaster in Japan demonstrates the 
importance of endeiv^ouriug to ascertain if there are 
any premonitory indications of a coming earthquake 
shock which can be recognised and thus enable a 
warning to be given of its approach. 
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It seems probable that the rupture, whatever its 
nature may be, that gives rise to the actual vibratory 
shock of an earthquake is preceded by a strain or 
distortion of the earth’s crust, which gradually 
increases till the stress that causes it is suddenly 
released. The existence of this strain should be 
evidenced by a progressive sag or tilt of the surface, 
local and minute in amount, no doubt, but probably 
sufficiently large to be detected. 

In the Milne-Shaw seismometer the vibrations 
proceeding from distant earthquakes are recorded on 
sensitised paper on a rotating cylinder by a spot of 
light reflected from a mirror coupled to the boom of a 
horizontal pendulum. Ordinarily it is only these 
vibrations that are taken into consideration, but the 
same instrument will also indicate a slow tilt of the 
ground, provided that the exact position of the spot 
of light can be recorded and measured. In some 
instruments recently constructed, one of which is 
being installed in Uganda, this is effected by . the use 
of a second, stationar>^ mirror, which throws another 
spot of light in a fixed position on the cylinder, and 
traces a straight line on the record. If there is a tilt 
of the earth’s surface it will be indicated by a variation 
in the distance between the mean position of the line 
due to the moving mirror from that of the line due to 
the fixed mirror, unless of course the tilt is in a 
direction parallel to the horizontal pendulum. Such 
an instrument is capable of showing a tilt of 4b" by a 
movement of the indicating spot of light tlirough i rnm. 
If two instruments are employed with their horizontal 
pendulums at right angles to each other the direction 
and amount of the tilt will be exactly determined. 
Near the sea the rise and fall of the tide cau.srs a slow 
tilt and other changes of a slow periodic cliaracter 
are known, but these can be allowed for and could 
easily be distinguished from a progressive movement 
indicating the approaching occurrence of an earth- 
quake in the neighbourhood. 

It seems very de.sirable that such instruments 
should be installed in localities which are known to be 
subject to earthquakes. 

If it be found that shocks are in fact heralded by a 
definite tilt, it may be possible to arrange for an electric 
bell to attract the attention of the observer when such 
a tilt occurs. If he is satisfied that there is sufficient 
evidence of an approaching earthquake, a general 
alarm can be sounded. In this way a warning might 
be given several hours, or even days, before the shock 
occurred. John W. Evans. 

Imperial College of Science and Technology, 

S. Kensington, S.W.y. 


Human Embryology and Evolution. 

In his reply to Prof. MacBride (Nature, Sept. 8) 
Sir Arthur Kcuth states that in his Huxley lecture he 
neither affirms nor denies the doctrine of use-inherit- 
ance, but that he does deny that Lamarckism has 
had no part in the evolution of man. If these words 
were to be taken literally as expressing Sir Arthur 
Keith’s meaning, he and I would be to a great extent 
in agreement, but it is obvious that the double 
negative was an accidental mistake, and that Sir 
Arthur Keith meant to deny that Lamarckism had 
any part in the evolution of man. 

I nave read the report of bis Huxley lecture to the 
medic^ students of Charing Cross Hospital Medical 
School (Nature, Aug. 18), and it seems to me difficult 
for an evolutionist to follow his train of thought or 
rea.soning. He does not distinguish between the 
development of the individual and the evolution of 
the race, between ontogeny and phylogeny. He 
discusses the manner in which' adaptations appear 
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during the development of the human embryo, taking 
as examples the development of the eye, of young 
nerve-cells, of muscular adaptations. In the adult 
human leg the peroneus tertius is separate in go per 
cent, qf cases, having thus an advantageous position 
for the performance of its function in walking. In 
the anthropoid apes this muscle is quite unseparated 
from the long extensors of the toes. In the developing 
human foetus the rudiment of the peroneus tertius 
separates from the long extensors with which it was 
originally continuous. To most biologists this would 
be a typical case of recapitulation. 

Sir Arthur Keith says he agrees with Huxley that 
there are no grounds for believing that the behaviour 
of embryonic muscle cells is in any way influenced 
by experiences gained by adult muscle fibres. He 
then makes the statement that “ The evolutionary 
machinery lies in the behaviour of the embryonic 
muscle cells or myoblasts," which to me, as it stands, 
IS quite unintelligible. The behaviour of the em- 
bryonic muscle cells can explain nothing but the 
mode in which the adult structure is developed. 
Such behaviour begins and ends with the individual 
organism, and cannot possibly contain any evolu- 
tionary machinery. It is merely one detail of the 
complicated embryological changes by which the 
adult structure is developed. In relation to evolution 
the question is how are we to explain the fact that 
the " behaviour of the embryonic cells ” is different 
in the human foetus from what it is in the anthropoid 
apes, which presumably resemble the ancestral 
condition ? On this question Sir Arthur Keith says 
notliing, except the assertion quoted of his agreement 
with Iluxley. 

In another part of his lecture Sir Arthur Keith 
discusses the action of hormones in the course of 
ontogeny in co-ordinating the development of 
different parts and tissues, lie concludes that more 
complete knowledge " will reveal in full the true nature 
of the machinery which underlies the production of 
structural adaptations which occur in every part of 
the animal body in every stage of its evolution." 
Here, again, he is confounding the evolution or origin 
of the adaptations with their mere development in 
the individual. >^1 

Nevertheless, Sir Arthur, while denying the in- 
fluence of external influences in human evolution, 
admits the heredity of " acquired characters " and 
even injuries in certain cases. He states tliat 
Lamarckism cannot explain the characters which 
differentiate one racial type of modem man from 
another. On this last point I am entirely in agree- 
ment with him, for Lamarckism is a theory .of the 
evolution of adaptive characters, and racial characters 
of man are for the most part not adaptive. 

I should like in conclusion to contrast two passages 
in Sir Arthur Keith’s lecture. He writes, " Nothing 
is better known than that, if a bone of a rickety child 
bends under the weight of the body, the bone cells 
lying in its concavity will jiroliferate and build a 
buttress to strengthen the shaft." The bone cells 
"react to fulfil an end necessary for the occasion.” 
This seems to me quite inconsistent with the state- 
ment, " there are no grounds for believing that the 
behaviour of embiyonic cells is in any way influenced 
by experiences gained by adult muscle fibres." The 
first of these two passages admits the reaction of the 
tissues of the body to external stimuli, while the 
second passage and the whole tendency of the lecture 
apparently denies the occurrence of such reaction. 

J. T. Cunningham. 

Chiswick, W.4, 

September ii. 
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Curious Spherical Masses in Ashdown Sands. 

Mr. Harry E. Burns, of Crowborough, tliis spring 
informed me of some remarkable spherical masses of 
sandstone in the Ashdown Sands at High Hurst Wood 
Quarry, and was good enough later to supply one about 
10 inches in diameter to our Museum. He suggested 
that they might be sand casts of reptilian eggs like 
that of the Iguanodon. They consist of fine-grained 
nearly white stone — much of the iron having been 
leached out. T expected but failed entirely to find on 
section any pan or stains of limonite such as in tlie 
well-known balls of Folkestone Sands. 

Jiccently I have visited the quarry with Mr, Burns, 
and was able to see a ball 30 inches in diameter in 
po.sition. We were told they are confined to an upper 
bed about 14 feet thick, and vary in sue from roto 30 
inches in diameter. We could discover no evidence 
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of a foreign body or of concretionary growth, although 
such growths are not rare in the Wealden Sandstones 
— often, too, in a decalcified condition. Those at 
Crowborough are found loose in a narrow cavity, and 
the stone appears identical in colour, etc., with that 
of the surrounding bed. The adjacent stone for a 
few inches is shattered — due, 1 suppose, to the press- 
ure of overlying beds against the unyielding sphere, 
while the narrow clefts are filled with clay, doubtless 
washed there from the once overlying Wadhurst Clay. 
Strangely enough, some of these balls have been used 
as ornaments at the tops of wooden gate - posts ( 
During the forty-five years I have lived in the neigh- 
bourhood I have not met such masses before, and find 
them difficult to explain. The photograph (Fig. 1) 
shows a group of these stones taken by Mr. Burns, who 
kindly allows me to use it. Geo. Abbott. 

2 Rusthall Park, Tunbridge Wells, 

September 10. 


Stereoisomerism among Derivatives of Diphenyl. 

Dr. Turner’s remarks (Nature, September 22, 
p. 439) appear to have been made without his having 
seen my fetter of some eighteen months ago (Nat-urk, 
May 6, 1922, p. 581). which wgis concerned with 
the importance of' stereoisomerism among diphenyl 
derivatives in relation to Sir William Bragg’s conclu- 
sions as to the molecular structure of benzene in 
the crystal. At that time, reasons for reviving the 
Dewar para-linkage formula for benzene had not been 
published (Ingold, Trans. Chem. Soc., 1922, 1143). 
but since this bridged formula "is .stereochemically 
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ideiiticnl with the disposition of atoms suggested by Sir 
WilhfUn Bragg for the molecule of benzene '' (Challenor 
and Ingold, Trans, Chem Soc., u>2j, 2068), it will 
s( an ely be maintained that Dr. 'Turner’s suggestion 
of a possible stable para-linkage in diphenyl deriva- 
tives introduces any essentially novel consideration 
to the (juestion of the structure of these compounds. 
1 also referred in m y letter to the remarkable behaviour 
of diphenyl towards o/one, mentioned by Dr. Turner, 
as well as to certain ottier noteworthy properties of 
tlie compound, 

dt should perhaps be pointed out that although, as 
Dr, 'ITirncr states, the formula considered by him 
contains four asymmetric carbon atoms, it would be 
incorrt'iT to suppose tliat it tluTcfore demands the 
existence of a correspondingly large number of 
stereoisomerie forms of 2 . ^'-rlerivatives of diphenvl. 
For the respective flistrihiitions of the groups attached 
to the pair of asvninietric (arlnm atoms 111 either 
benzene nucleus are not inutuallv independent, so 
that only one asMunulru atom in each nucleus is 
effective as a soimi' of stereoisonu'nsm 

In conclusion, I need siarcely sa^' that exjieriments 
on the isomerism m tpiestion are being actively 
prosecuted in this laboratory, ami are by no means 
limitetl to 2 : 2'-derivatives of diphenyl. 

I Kj.NMlIC 

'1 he Clu'inical Department, 'I'he rnivcr.sily, 
Shelfield, September 23. 


Waves and Quanta. 


'The (plant urn 1 elation, (MUTgy h < frecpiency, leads 
one to associate' a jieriodical phenomenon with any 
isolated poition of matter or energy. An observer 
bound to the portion of matter will associate with 
it a Ireipiency determined by its internal energy, 
namely, by its “ mass at rest.” An observer for 
whom a portion of matter is in steady motion wuth 
velocity (ic, will see this freepicncy lower in con 
sequence of the J,orciit/-Knislein time tran.sformation 
1 have been able to show {Cowptrs rendus, September 
JO and 24, of tfie Pans Academy of Sciences) that 
the fixed observer will constantly^ see the internal 
periodical phenomenon in phase with a wave the 
1)1 

fretpiencv of which »- — , is determined by the 

h V 1 - 

quantum relation using the wdiole energy of the 
mov ing body— provulecl it is assumed that the wave 
spreads with the velocity < Ip. This wave, the velocity 
ol which is greater than t , cannot carry energy. 

A radiation of fretpiency v has to be considered 
as divided into atoms ol light of very small internal 
mass ( TO gm ) wliich move w'lth a velocity very 


nearly etpial to c given by 


/i -c 


- hv. The atom 


of light slides slowly upon the non-matcnal wave 
the frequency of which is v and velocity cjfi, very 
little higher than r. 

The “ phase wave " has a very great importance 
in determining the motion of any moving body, and 
1 have been able to show that the stability conditions 
of the trajectories in Bohr’s atom express that the 
wave is tuned wdth the length of the closed path. 

The path of a luminous atom is no longer straight 
W'hen this atom crosses a narrow opening ; that is, 
diffraction. It is then necessary to give up the inertia 
principle, and we must suppose that any moving body 
lollow's always the ray of its “ phase wave *' ; its 
path will then bend by passing through a sufficiently 
small aperture. Dtnamics must undergo the same 
evolution that optics has undergone when undula- 
tions took the place of purely geometrical optics. 
Hypotheses based upon those of the wave theory 
allowed us to explain interferences and diffraction 

NO. 2811;. VOL. II2I 


fringes. By means of these new ideas, it will probably 
be possible to reconcile also dilfusion and dispersion 
with the discontinuity of light, and to solve almost 
all the problems brought up by quanta. 

Louis de Broglie. 

Paris, September 12. 


The Concilium Bibliographicum.** 

In the commentary added to my letter concerning 
the “ Concihuni Bibliographicuni ” which appearecl 
in Nature of June 30, p. 880, some doubts were 
expressed regarding the continuous appearance of 
its cards. J\lay I be permitted to emphasise again 
that our cards arc issued and delivered as heretofore 
to our subscribers. 

Another publication ol the Concilium is the 
“ Bibhographia Zoologica,” of winch volumes 30 and 
31 have been published and vol. 32 will be sent out 
.shortly, indicating definitely that this zoological biblio- 
graphy is not a new undertaking ol the Concilium. 

No doubt it IS a rather complicated <iucstion to 
decide wlicthcr or not tins zoological bibliograjihy m 
book form is a diqilication of the “ Zoological Recc^rd.” 
it must be recalled that apart from completeness, 
promptness, and accessibility, carefulness and the 
procedure 111 the arrangement of the bibliograjihical 
work play a ^•ery important role. Indeed, as for 
every application of scientific procedure, it is not 
onlv the tools but also the dc'grec* of ability b) use 
them which govcTiis tlic a])])rei'i.ition ot those A\ho 
liave to work with them. One works better ^^lth 
one mc'thod, another is more adapted to the use of 
another 'I'o all these points have to be added as 
inqiorlant factors the intluence ot differcmt ciducation 
and local tradition. 

In making a plea for a co-operati6n between the 
“ Zoologu'al Record ” and the bibliographical service 
of the Concilium, a condition which unquestionably 
could be of real value to the* zoological Avorld, the 
writer wisht's to suggest that tliese various important 
points of internal character be seriously considered 

When it was decided in mzi to continue the book- 
form of the “ Bibliographia Zoologica,” the material 
to be published was so cxtc'nsive that it was inqiossible 
to treat the whole animal kingdom in every volume. 
But this is certainly not a misfortune, for it is evident 
that a bibliography of titles lias not only an immediate 
value, but also rejiresents to a great extent a source 
for continuous reference. J, Strohl, 

Director of the " Concilium 

Z urich . Bibl 1 ( )gr aiihicu m . ” 


Long-range Particles from Radium-active Deposit. 

In the letter which appeared in Naii'ke of Sep- 
tember 15, ]). 394, under this heading, by Dr. Kirsch 
and myself, there are two errors w'hicli obscure the 
sense of our communication. The maximum range 
of the H-]iarticles exjielled from silicon should read 
12 cm., the corresponding number for beryllium being 
18 cm., instead of vice versa. The last sentence 
should read : ” Our results seem to indicate that an 
expellahlc H-micleus is a more common coastituent of 
tlie lighter atoms than one has hitherto been inclined 
to believe,” the word in italics being omitted in the 
printing. Hans Pettersson. 

Goteborgs Hdgskola, Sweden. 

[The transposition of tlie values 12 cm. and 18 cm. 
was the fault of our printers ; and we much regret it. 
The omission of the word “ expellable ” w^as due to 
the authors, who did not include the word in their 
letter. Two separate proofs of the letter were sent to 
Dr. Kirsch at Vienna, but neither was returned. — 
Editor, Nature.] 
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The Management of Medical Research.^ 


By Sir Ronald Ross, 

'^WENTY years have now elapsed since I had the 

honour and pleasure of addressing Anderson’s 
College Medical School at the opening of its winter 
session of 1903. This is, indeed, only a short interval 
in cosmic time ; for— to use a figure which will exhibit 
the rapidity of scientific advance nowadays— all these 
years amount only to twenty vibrations of the electron 
which we call the earth round its nucleus the sun, in 
this atom which we name the solar system ! However, 
for us it has l)ccn a considerable period. Many of those 
who faced me twenty years ago as students are now 
placed in the scats of the mighty, and will, I hope, 
support what 1 have to say to-day. Alas ! two of the 
faces with which T was then familiar are missing — 
Prof. R. S. 'riiomson, dean of the Medical Faculty, 
and Sir James Marwick ; some of the distinguished men 
who were helping us— Dr. Laveran, Dr. Robert Koch, 
Sir Patrick Manson, Sir William Osier, Lord Lister, 
Sir Altred Jones, Sir Rubert Boyc'c — are no more ; and, 
above all, j must mourn tliat great pupil of the School, 
a ruler ot many Colonies, and my own master, friend, 
and supporter, Sir William MacGregor. 

On that o('casi()n my address was entitled “Medical 
S( ience and the Empire,” and in it 1 described the 
efforts which we wen' making to reduce malaria in 
Rritish possessions. Four years previously we bad 
verified, corrected, and completed the old conjectures 
that malaria is ('arried in some way by mosciuitoes ; 
and three years pre\'iously the Americans had proved 
the similar conjectures regarding yellow fever. St hools 
of Tropi('al Medicine had been established in Taverpool 
and London, and were about to be created in many 
parts of the world. At that time T myself hoped that 
malaria would be l)anished in a few years from all our 
princip.al cities in the trofiics ; and T had visited West 
Africa from Literpool on three occasions for that 
purpose. I shall never forget the assistance rendered 
during my second and third visits by two Glasgow 
men, the late Mr. James Coats, who gave us two 
thousand pounds to start our anti-malaria work in 
Sierra Leone, and Dr. M. Logan Taylor, who remained 
in West Africa for two years, carrying out the practical 
measures and trying to persuade the local authorities 
to continue them. 

My address —which T believe was not published, but 
which I still possess — was full ot that morning en- 
thusiasm. I argued that the time had already come 
when medical science could revolutionise the tropics ; 
when it could render them worth living in by banishing 
the great endemic diseases which overshadowed them ; 
when it could assist civilisation (coming from the 
temperate regions of the earth) to conquer the rich 
regions of the Sun and of the Palm. T even dared to 
quote the great words of the poet regarding Columbus, 
that he 

“ Gave to man the godlike gift of half a world ; ” 

and I hoped that we should he able to do the same. 
This had been the faith which liad compelled us — 

1 An address delivered to the Anderson College of Medicine, Glasgow, on 
October 9, at the opening of the winter session. 
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others besides myself — for many years : not to add to 
abstract science, not merely for the sake of parasitology 
or entomology, not to compile text-books or to fill 
libraries ; but to help the sick and the dying — millions 
of tliem — and so to open up the world. When I 
last spoke to you I hoped that all this was going to be 
done in a year or two ! 1 am wiser now. Kipling says 
that we must not try to hustle the ICast ; so, I have 
found, we must not try to hustle the West either ! 
Men think slowly. It requires a new generation to 
understand a new idea, even the simplest one. 

Some notable advances have, however, been made. 
Mosquito-reduction against malaria was first urged and 
defined by us in Sierra Leone in 1899 ; and was com- 
menced there by Logan la} lor and myself two years 
later in 1901, and, almost simultaneous!}', by the 
Ameri('ans under W. (". Gorgas in Havana, and by 
Malcolm Watson in the lu'derated Malay States. In 
1902 Sir William MacGregor and I \’isited Ismailia on 
the .Suez Canal — with the result that malaria was 
banished from that town within a few months. Then 
the Americans commenced the construction of the 
Panama Canal, with Gorgas as chief of their sanitary 
staff, and kindly asked me to visit Panama in order to 
see tliem at work in 1904, The result is well-known 
“ the Canal is now finished, with a minimum loss of 
life. But you are probably not so familiar with the 
efjually great work of Malcolm Watson in the Federated 
Malay States - because it is merely a British achieve- 
ment ! For more than twenty years he and his 
friends have fought on against King Malaria and all 
his allies —rain, heat, jungle, marsh, and ignorance — 
and is gradually winning forward, step by step. While 
Gorgas had behind him the full official support of the 
wealthy American nation, Watson and other British 
workers in this line have been mostly obliged to rely 
only upon private initiative and such small funds as 
they could rake together for their purpo.se. Not less 
important has been the work of the entomologists, 
from F. V. Theobald onwards ; but 1 am not now 
narrating the history of this movement, or 1 could 
speak of many other brave efforts made during these 
last twenty years. Not perhaps quite as much as I 
had hoped for, but still something. What may be 
called “ economic sanitation ” among our troops, our 
officials, and our large and num('rous plantations, has 
been greatly improved, and thousands ol livc.s and 
thousands upon thousands of cases of sickness have 
been saved. Perhaps, even already, we may echo the 
words of the Duke of Wellington; “Yes, ’twas a 
famous victory.” 

During the same period science has won or is 
winning many other victories as great. As regards 
tropical medicine, we have been advancing against 
plague, cholera, typhoid, sleeping-sickness, kala-azar, 
hook-worm, beri-beri, bilharzia, and leprosy ; and as 
regards the diseases of temperate climates, we have 
diminished child-mortality, diphtheria, tuberculosis, 
numerous ailments due to local infections or to physio- 
logical insufficiencies, such as myxoedema, and, (|uite 
recently, have inflicted a defeat upon diabetes. We 

P 2 
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ineluctable investigation— not m the fields of medicine 
only, but also in those of physics, chemistry, and 
zoology. Finally, it is just here that we hiive scored 
our greatest victory— against our own stupidity. We, 
or let us say the public outside these walls, are at last 
beginning to learn that investigation really matters : 
we arc discovering discovery ! 

It was not always so, even among doctors. 1 re- 
member a medical administrator saying, “ I cannot 
keep a number of men idling about here with micro- 
scopes,” and a High Commissioner exclaiming, “You 
say you do not know how to manage this out- 
break ! Surely you medical men ou^hl to know.” 
He .seemed to think that all we had to do was to consult 
the Hi[)pocratic Books. The idea that investigation 
is an essential part of practice has lieen of very slow 
growth. In India, when a luiropcan doctor was asked 
to cure a lady of the zenana, he was at one time not 
allowed to see her, and slic was not permitted to do 
more than put out her tongue at him from behind a 
curtain. A distinguished haiglish physician, who was, 
1 believe, connected with my own family, is said to have 
deprecated all clinical examinations : we should know 
how to ('lire by instinct. To the public mind the 
physician loses caste liy “ wanting to know.” He mu.st 
practice, he may teach, l)ut he .sliould not require to 
investigate an\ thing ! 

It has taken us centuries to free ourselves from the 
serjicntine loils of this prejudice and to reach our 
present position— wliere investigation is the key- 
industry of all industries, 'bhe evolution of this 
revolution is interesting. The ancient Greeks certainly 
valued, not only practi('e and teaching, but also di.s- 
covorics when made ; yet we are not aware that they 
ever explii'itly organised or encouraged research. 
Readers of tlie liistory oi scieiu e often wonder how the 
old philosophers and geometers managed to live at all 
— jirobably by teaching and jxissibly on jiatronage 
or charity. They were jirivate enthusiasts, and their 
fundamental disco \'eries do not ajijicar to have been 
rewarded in any way. 1 am told that it is not known 
whether Plato demanded fees, as well as a knowledge 
of mathema lie's, for admission into his Academy; and 
tlie same may b(‘ said, 1 understand, regarding Ans- 
totl(;’s Lyceum. Several of the mathematicians, such 
as luidoxiis of ('nidos. apjiear also to have been prae'tis- 
ing physicians. It is to be presumed that the Mu.seum 
at Alexandria was in essential jiarticulars like a modern 
university, where teaching is the official duty of the 
staff, but where researcli and prai tice may be con- 
ducted at option lietween tlie lectures and classes, often 
with the assistance of students. We are told that after 
the collapse of the ancient enqiires and about the time 
of William the Conqueror, when Europe was plunged 
in darkness, the Arabs in Spain possessed a librar)^ of 
Coo,ooo volumes, an academy, and a fund for the 
endowment of learned men, probably employed for 
teaching. 

Europe did not advance so far as this for centuries, 
but the monasteries maintained many learned monks, 
such as Roger Bacon, with whom the new dawn of 
science commenced. The great Italian anatomists of 
the sixteenth century were either practising physicians 
or members of universities. I think that the first real 
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funds for pure investigation only, was the famous 
Uraniborg of Tycho Brahe, founded in Denmark in 
1576. It well subserved the proper purpose of such 
institutes, which is the collection of numerous and 
exact observations and measurements that are beyond 
the power of private investigators. Tycho Brahe 
brought no new integration into astronomy, and even 
opposed the fundamental theory of Copernicus ; but 
his data enabled Kepler and Newton to revolutionise 
the .science. It is interesting to note that Copernicus 
himself was only a “ private enthusiast,” a man of 
affairs, and a physician ; and also that after twenty-one 
years the politicians stopped their subsidy for Uraniborg, 
as Mr. Alfred Noyes has descrilicd so pathetically in 
his fine epic of science, “ The Torch Bearers.” In 
those days the greatest men were often obliged to pick 
up a living as best they could — even by the use of 
alchemy and astrology. Kepler said sarcastically that 
“ Mother Astronomy would surely starve but for the 
earnings of her daughter Astrology.” E\en in the 
observatories and museums which began to be founded 
after Uraniborg, official duties mu.st have greatly 
interrupted investigation. 

Thus we see tliat at all times, as often to-day, science 
has been compelled to get lier living by more lucrative 
but less important pursuits, especially teaching and 
professional practice. Last lentury, however, tlie idea 
of special research institutes was taken up again with 
vigour, and the Pasteur Institute in Paris, tlic jenner 
In.stitute in London, and a score or more .similar 
foundations were established in most of the world’s 
great cities, sometimes by private benefactions or 
bequests, .sometimes by State subsidies, and often by 
both. Here wt find a new princijilc at work that of 
maintaining skilled investigators for n search only, 
apart from teaching and practice. Allied to these, we 
now posse.ss numbers of industrial research laboratories 
employed by commercial companies on the improve- 
ment of agriculture or of manufactures— and we know 
what America and Germany have done in this line. 
Then, again, our hospitals now possess laboratories 
both tor clinic-al pathology and fur research ; while 
the professorial laboratories in all departments of 
.scierie at our universities have been grixUly enlarged 
and improved, though teaching is still, and quite 
properly, a part of their duties. Yet another advance 
is that of re.scarch scholarships, by wduch numbers of 
promising students are now employed for a few years 
on such investigations as attract them. 

Uastly- and at very long last — the State itself has 
now joined in the pursuit of truth by means of large 
annual subsidies, such as those which are distributed 
in Great Britain by the Department of Scientific and 
Industrial Research and the Medical Research Council. 
It would be a difficult task to form even a rough estimate 
of the w'orld’s present expenditure on .sub.sidised re- 
search. I think it must reach quite a million pounds 
a year. This is a small sum compared with the world’s 
expenditure on armaments or education ; but it is an 
improvement on the time when Socrates was obliged 
to argue in the market-place or Diogenes to fulminate 
psychoanalysis from a tub. 

The improvement has been greatest in connexion 
with medical investigation. It was not so many years 
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igo that an American who had studied the matter told 
me that the world then possessed many fewer endowed 
professorships on pathology and hygiene than on 
Sanskrit, philosophy, and theology. This was rather 
surprising. Every one in the world is certain to suffer 
[rom some malady at least once ; but no one need 
suffer from Sanskrit or philosophy unless he pleases, 
[lor even from theology-curing this life. But there 
lias always been a thin vein of unreality in academic 
iffairs. Now, however, even Sanskrit is beginning to 
pale before cancer. On the other hand, so recently 
as last June, 1 saw the announcement that the chief 
countries of the world contribute annually an average 
income of 9,594,254/. to the various Protestant Foreign 
Missions. This is nearly ten times the amount which 
1 conjedure the world is now giving for the whole of 
its scientific investigations in all fields. North America 
i,dves to the Missions an average of 6,327,597/. a year 
and Great Britain gives 2,310,000/. a year; Germany 
lias dropped out owing to the fall of the mark, but 
either countries contriliute the balance. We are not 
jealous, but our mouths water at the thought of these 
vast sums. On one side, the missionaries, from your 
[freat alumnus David Livingstone onwards, have lx*en 
the pioneers of civilisation and have done great work. 
On the other side, we think of the millions of people 
now dying prematurely every year of diseases which 
are probably easily curable or preventable, though 
we do not know how to cure or to prevent them at 
present. 

On the whole, 1 think that the war-funds of science 
are likely to go on increasing year by year as the public 
becomes more and more convinced of results. The 
fundamental (juestion is therefore now being asked, 
How best should we spend the money? Remember 
that, as I have shown, the endowment of investigation 
apart from teaching is (jnly a rei'cnt innovation, and 
probabl)', like all new methods, has not yet been per- 
fected. Ilow can the best results be obtained for the 
least expenditure ? The question must ultimately be 
decided by you young people ; for us it remains only 
to attempt a ])reparatory analysis. 

Regarding medical research there arc two schools of 
opinion, which we may call the Bulls and the Bears. 
One school, tlie Bulls, say : “We must spend every 
penny we can raise on constant investigations managed 
by capable ('ommittees and carried on by trained 
research workers, maintiiined if possible for life in order 
to be sheltered from the necessity of teaching or 
])ractice, and provided with the most up-to-date 
laboratories, plenty of materials, and easy access to 
scientific literature. It is true that some money may 
thus be wasted, that some of the results may prove 
wrong, that some of the workers may not turn out so 
capable as they were thought to be : no matter. A 
single great success will be worth all the money that 
is likely to be spent in this way. I’our out the cash ; 
catch all the young men you can and set them at their 
measurements and microscopes, and keep them at it 
as long as they are willing to stay. The larger the 
number of seekers the larger the number of finders. 
Drop the failures, cut the losses, and think only of the 
profits.” To them the other party, the Bears, reply : 
“You can spend what money you like but you cannot 
buy discovery. All that your managing committees 
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and trained investigators are likely to do or achieve 
will be the study of details along already well-trodden 
paths. They will inoculate legions of rats and guinea- 
pigs, and will publish profound but incomplete papers 
every quarter, which will be of little or no use 
in practice. They will carry out researches — yes, 
academic researches, and too many of them ! But 
the world does not ask for researches ; it asks for 
discoveries— not for the incomplete but for the complete 
article, lias a single great medical discovery been 
made by managing committees and subsidised in- 
vestigators ? Discoveries are made by geniu.s— and 
that you cannot buy.” 

Such are the opinions which one hears on both sides. 
Personally 1 agree and yet disagree with both. There 
is only one way to decide. Research and discovery 
are themselves natural phenomena, and we should 
study them scientifically. 1 said we have discovered 
discovery : let us also investigate in vestigat ion . How ? 
By consulting the great and triumphant history of 
.science, particularly the stories of the chief advances. 
If we do so we shall see that the two parties are merely 
quarrelling over the two faces of the same coin. Science 
proceeds, not in one, liut in two ways : first by collect- 
ing facts and then by basing inductions upon them. 
Thus, in the classical example already cited, it was 
Tycho Brahe who spent his life in collecting trust- 
worthy observations regarding the positions of the 
heavenly bodies, Ixil it was his pupil Kepler who, 
after twenty-five years’ study of Brahe’s figures, 
established the great induction that all the planets 
move in similar elliptical orbits round the sun ; and 
it was Lsaac Newton who, eighty years later, explained 
all the.se orbits by the single law of universal gravitation. 
That is, one man collected the facts, but other men 
explained them. For a second example ; by the 
middle of last century numlxTS of workers, including 
Buffon and Linnaeus and a host of private enthusiasts 
and amateurs, had observed, distinguished, and 
described innumerable kinds of plants and animals ; 
then came Darwin, who explained these facts — much 
more numerous than he could ever have collected 
single-handed — by his theory of natural selection. 
For a third example : think of the host of physicians, 
.surgeons, and apothecaries who have studied and 
described the characters and symptoms of human 
maladies without being able to explain them. Then 
came Semmelwcis, Pastc'ur, Lister, and Koch, who 
created bacteriology. 

Certainly observation and induction have often 
worked together in the same research, with brilliant 
results. More often they pull different ways and break 
down. Every one knows the man who begins with 
his induction and then fits his facts to it — or thinks he 
does. On the other hand, the “ working hypothesis ” 
frequently suggests invaluable, though possibly nega- 
tive, experiments. Then we have the men — generally 
young men — ^who make a new generalisation with every 
new observation : I was one of them once. Often, 
however, observation and induction require very 
different faculties, which belong to different men, often 
living in different ages. If we were all Newtons there 
would be no proolems left to solve. 

Science needs all the faculties — the eye of one man, 
the hand of another, and the brain of a third. Observa- 
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ineluctable investigation— not m the fields of medicine 
only, but also in those of physics, chemistry, and 
zoology. Finally, it is just here that we hiive scored 
our greatest victory— against our own stupidity. We, 
or let us say the public outside these walls, are at last 
beginning to learn that investigation really matters : 
we arc discovering discovery ! 

It was not always so, even among doctors. 1 re- 
member a medical administrator saying, “ I cannot 
keep a number of men idling about here with micro- 
scopes,” and a High Commissioner exclaiming, “You 
say you do not know how to manage this out- 
break ! Surely you medical men ou^hl to know.” 
He .seemed to think that all we had to do was to consult 
the Hi[)pocratic Books. The idea that investigation 
is an essential part of practice has lieen of very slow 
growth. In India, when a luiropcan doctor was asked 
to cure a lady of the zenana, he was at one time not 
allowed to see her, and slic was not permitted to do 
more than put out her tongue at him from behind a 
curtain. A distinguished haiglish physician, who was, 
1 believe, connected with my own family, is said to have 
deprecated all clinical examinations : we should know 
how to ('lire by instinct. To the public mind the 
physician loses caste liy “ wanting to know.” He mu.st 
practice, he may teach, l)ut he .sliould not require to 
investigate an\ thing ! 

It has taken us centuries to free ourselves from the 
serjicntine loils of this prejudice and to reach our 
present position— wliere investigation is the key- 
industry of all industries, 'bhe evolution of this 
revolution is interesting. The ancient Greeks certainly 
valued, not only practi('e and teaching, but also di.s- 
covorics when made ; yet we are not aware that they 
ever explii'itly organised or encouraged research. 
Readers of tlie liistory oi scieiu e often wonder how the 
old philosophers and geometers managed to live at all 
— jirobably by teaching and jxissibly on jiatronage 
or charity. They were jirivate enthusiasts, and their 
fundamental disco \'eries do not ajijicar to have been 
rewarded in any way. 1 am told that it is not known 
whether Plato demanded fees, as well as a knowledge 
of mathema lie's, for admission into his Academy; and 
tlie same may b(‘ said, 1 understand, regarding Ans- 
totl(;’s Lyceum. Several of the mathematicians, such 
as luidoxiis of ('nidos. apjiear also to have been prae'tis- 
ing physicians. It is to be presumed that the Mu.seum 
at Alexandria was in essential jiarticulars like a modern 
university, where teaching is the official duty of the 
staff, but where researcli and prai tice may be con- 
ducted at option lietween tlie lectures and classes, often 
with the assistance of students. We are told that after 
the collapse of the ancient enqiires and about the time 
of William the Conqueror, when Europe was plunged 
in darkness, the Arabs in Spain possessed a librar)^ of 
Coo,ooo volumes, an academy, and a fund for the 
endowment of learned men, probably employed for 
teaching. 

Europe did not advance so far as this for centuries, 
but the monasteries maintained many learned monks, 
such as Roger Bacon, with whom the new dawn of 
science commenced. The great Italian anatomists of 
the sixteenth century were either practising physicians 
or members of universities. I think that the first real 
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funds for pure investigation only, was the famous 
Uraniborg of Tycho Brahe, founded in Denmark in 
1576. It well subserved the proper purpose of such 
institutes, which is the collection of numerous and 
exact observations and measurements that are beyond 
the power of private investigators. Tycho Brahe 
brought no new integration into astronomy, and even 
opposed the fundamental theory of Copernicus ; but 
his data enabled Kepler and Newton to revolutionise 
the .science. It is interesting to note that Copernicus 
himself was only a “ private enthusiast,” a man of 
affairs, and a physician ; and also that after twenty-one 
years the politicians stopped their subsidy for Uraniborg, 
as Mr. Alfred Noyes has descrilicd so pathetically in 
his fine epic of science, “ The Torch Bearers.” In 
those days the greatest men were often obliged to pick 
up a living as best they could — even by the use of 
alchemy and astrology. Kepler said sarcastically that 
“ Mother Astronomy would surely starve but for the 
earnings of her daughter Astrology.” E\en in the 
observatories and museums which began to be founded 
after Uraniborg, official duties mu.st have greatly 
interrupted investigation. 

Thus we see tliat at all times, as often to-day, science 
has been compelled to get lier living by more lucrative 
but less important pursuits, especially teaching and 
professional practice. Last lentury, however, tlie idea 
of special research institutes was taken up again with 
vigour, and the Pasteur Institute in Paris, tlic jenner 
In.stitute in London, and a score or more .similar 
foundations were established in most of the world’s 
great cities, sometimes by private benefactions or 
bequests, .sometimes by State subsidies, and often by 
both. Here wt find a new princijilc at work that of 
maintaining skilled investigators for n search only, 
apart from teaching and practice. Allied to these, we 
now posse.ss numbers of industrial research laboratories 
employed by commercial companies on the improve- 
ment of agriculture or of manufactures— and we know 
what America and Germany have done in this line. 
Then, again, our hospitals now possess laboratories 
both tor clinic-al pathology and fur research ; while 
the professorial laboratories in all departments of 
.scierie at our universities have been grixUly enlarged 
and improved, though teaching is still, and quite 
properly, a part of their duties. Yet another advance 
is that of re.scarch scholarships, by wduch numbers of 
promising students are now employed for a few years 
on such investigations as attract them. 

Uastly- and at very long last — the State itself has 
now joined in the pursuit of truth by means of large 
annual subsidies, such as those which are distributed 
in Great Britain by the Department of Scientific and 
Industrial Research and the Medical Research Council. 
It would be a difficult task to form even a rough estimate 
of the w'orld’s present expenditure on .sub.sidised re- 
search. I think it must reach quite a million pounds 
a year. This is a small sum compared with the world’s 
expenditure on armaments or education ; but it is an 
improvement on the time when Socrates was obliged 
to argue in the market-place or Diogenes to fulminate 
psychoanalysis from a tub. 

The improvement has been greatest in connexion 
with medical investigation. It was not so many years 
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the main lines of clinical research, often notoriously 
injure practice. There is still a feeling that a Wn 
will not be “ a good doctor ” if Jhe takes to flying the 
scientific kite too often. Thus every one knows that 
both Harvey and Jenner ruined their res{)ective 
practices by their scientific studies. For another 
example, it was said of Thomas Young, the father of 
physiological optics and discoverer of many great 
theorems on light, heat, and energy, that he “ was not 
regarded as a successful practitioner, because he studied 
symptoms too closely, although his treatment was 
admitted to be effective,’’ In other words, he cured 
his cases by studying their symptoms instead of study- 
ing the correct bed-side manner ! Wise or not, this 
feeling has to be considered by practical men. Then 
Lhere is a third class of effort — perhaps the very highest 
class of medical work — which is concerned with the 
prevention of the great epidemic diseases. At present 
it recei\ es no payment whatever, either from practice 
[)r otherwise. What has been done, for example, lor 
Mr. W. M. M. Haffkine or lor Mr. H. K. llankin— both 
laymen and private entliusiasts— whose studies have 
^aved untold numbers of lives from cholera and plague 
in India and elsewliere ; or for the almost unknown 
iloctors who di.scovered that plague — the world- 
Jestroyirig i)laguc — is carried by tlic rat-flea ? 

Such dra\\l)acks, and others, are unfortunate, 
because thr> tend to impede enlistments in the great 
voluntary army of medical science. Our friend the 
private enthusiast is a rare species ; and the .successlul 
cntliusiast is very rare indeed. You cannot subsidise 
liim lieforelumd, bei'ause you cannot discover him until 
lie has done hts work. You can supply him with 
alioratories, test-tubes, and microscopes- if he wants 
lliem, but you cannot pay him for his thoughts, his 
calculations, or his natural aptitude, nor, aliovc all, 
for that passion for disc'ovcry — lor discovery not 
merely lor investigation — which drives him over every 
obstacle to his ultimate goal. You cannot subsidise 
him, and you cannot reward him either. It is beyond 
the power of the whole earth to reward him ; his dis- 
covery is his reward. But still you can do something 
for him in a small way. In 1802 and 1807 Parliament 
compeasated Jenner for the loss of his practice ; in 
1884 the German government did the same for Robert 
Koch ; and quite recently, I understand, the Canadian 
[government has, very wisely, shown the same con- 
sideration to .Dr. Banting for his brilliant labours on 
in.sulin. 

The least that the world can do for the success- 
ful investigator, whomsoever he may be, is to pay 
honourably such of his little out-of-pocket expenses 
and losses as he may have incurred in the world’s 
service ; and the most that the world can do for him 
is — to keep him at work. This is the way in which 
money can now be most profitably spent for science. 
1 see that Sir Alfred Yarrow has recently given a 
fine donation, which is to be devoted partly to this 
purpose. If I were a millionaire I should follow his 
example. 

It is often said that there is no such thing as dis- 
covery, that each advance is built upon previous 
advances. True ; but what is the interval between 
these advances ? Many people carry on incomplete 
investigations, and just miss their triumphant culmina- 
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tion. The culmination is the discovery. I have often 
wondered how it was that those wonderful people, the 
ancient Greeks, missed four great discoveries which 
they seem to have been on the point of achieving — 
the calculus, evolution, electricity, and vaccination. 
As it is, the world was obliged to wait for nearly two 
thou.sand years before these little “ advances ” were 
made. It awaited the proper men. Only the other 
day an able biochemist told me that probably most of 
the facts regarding the complicated diseases of meta- 
bolism are already known, but that another Newton is 
required to integrate them. Such, I tliink, may also 
be the case regarding other grave medical problems, 
as, for example, that of cancer. Possibly the discovery 
may already be made, but there is no one to drag it 
forth into the light. In science, as in art, the man is 
everything. 

1 must make one more remark. What always 
amazes me is the fact that there are millions upon 
millions of human beings whose health and whose very 
existences are constantly threatened by numbers of 
diseases, and yet who never subscrilie one farthing lor 
the medical researches which endeavour to defeat tliese 
terrible enemies of theirs, and often succeed in doing 
so. Yet thou.sands of the.se same people pour out their 
subscriptions and bequests for all kinds of projects, 
many of which are futile ; vhile even those good and 
generous people who maintain our hospitals and 
universities seem often to forget that b(!hind hospital 
practice and behind university teaihing there is tl 
great science which inspires both. 

1 have tried to give you a brief review of what may 
be called the natural history of discovery. “The 
management of medical resean h ” will lie in the 
hands of you young people ; but you must study the 
book of the past in order to direct the advani'es of the 
future. 1 hope that most of you will be “ mere practis- 
ing doctors ” ; but, if so, let every afferent and efferent 
nerve of your thoughts connect the brain of science 
with every sense, muscle, and faculty of your practice. 
The practitioner nowadays cannot live apart from 
science, trying to evolve wisdom from his own medita- 
tions, like a hermit in the desert : you must not only 
observe, but also think ; and not only think, but also 
read. Your first duty will be the cure or prevention of 
sickness ; but some of you in your leisure may perhaps 
try to solve problems, may become enthusiasts, may 
even become wild enthusiasts ! — 1 cannot imagine a 
nobler fate, liven, perhaps, one of you — probably 
not more — may be destined to become tine Newton 
or Ein.stcin of some hitherto undreamed-of synthesis. 
I hope so. 

Science has indeed measured the stars and the 
atoms, has knit together the corners of the earth, and 
has enabled us to fly over oceans and deserts ; but her 
greatest victory remains to be won. Why .should we 
men, heirs of all the ages, continue to suffer from such 
mean things as diseases ? Are you going to be defeated 
any longer by bacilli, rat-fleas, and mosquitoes ? It is 
for you to conquer them ; and remember that every 
gift of science is a gift not to one country or to two 
countries, not only for to-day or for to-morrow, but 
also to the whole world and for all time, until, as the 
poet said, 

“ The future dares forget the past." 
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The Recent Eruption of Etna. 

By Prof. Gaetano Ponte, of the Etna Vulcanological Institute. 


D uring the last ten years Etna has exhibited 
various phenomena of considerable interest, 
especially at the lateral crater which appeared in May 
1911 on the north-eastern slope of the central cone at 
the 3100 metre contour. This was the forerunner of 
a more violent eruption in September of 1911, when 
the new north-east crater l)ecamc more active than the 
central one. 

In 1917 a luminous column rose like a fountain a 
thousand metres above the north-east crater, and 
about 50,000 cubic metres of very fluid lava were 
poured out in about half an hour, without either 
rumblings or shakings of the ground. This afforded 
most striking proof of the resistance of the structure 


of the volcano to the enormous forces propelling the 
lava, which was raised not by the force of volcanic 
gases, but by powerful static' pressure. 

In June 1922 the activity of the north-ca.st crater 
was resumed, and there were feeble explosions. In 
the spring of 1923 its activity increased still more, and 
at the foot of the explosion-cone which had been 
formed, some streams of lava appeared and spread 
out in short many-branched flows over the snow-fields. 
It was very interesting to observe the phenomenon 
of the hot lava spreading over the snow without 
melting it, but rather transforming it into ice under 
the weight. 

The activity of the north-east crater continued until 
the outbreak of the eccentric eruption, which was 
preceded by the great explosions in the central crater, 
where, on June 6 last, the throat of the volcano, 
obstructed since 1918, reopened and ejected gigantic 
pine-tree ('louds of reddish ash to a great height above 
the crater. 

Following this the sky remained obscured for many 
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days, and observations became impossible. At 2.30 
A.M. of June 17 the inhabitants of the northern slope 
of the volcano were rudely awakened by deep rumblings 
and shakings of the ground, while near the craters of 
1809, at the 1 500 metre altitude, there rose imposing 
outpourings of lava ; meanwhile other craters opened 
and other streams ran lower down the mountain, until 
at 4 A.M., at the 2000 m. contour on the western slope 
of Monte Ponte di Ferro, and at the south-western 
foot of Monte Nero, there were established definitely 
the craters of the main flow. The flow of Monte Nero, 
which was feeble and of short duration, ran over the 
bed of the 1879 lava for about 3 kilometres, but the 
mouth from which it flowed closed on June 21, whereas 
the flow from Monte Ponte di 
Ferro, which was of much greater 
extent, invaded the i)ine-forest of 
Petarrone, and, rapidly running 
down the eastern side of the lava- 
flow of 1911, reached in a few 
hours the Piano dei Filici, where, 
spreading its front, it headed 
towards Cerro and destroyed the 
vineyards and the nut-yflantations 
of the Piano di Pallamelata (sec 
Fig. 1). 

In ten hours the la\'a hud 
travelled about 7 kilometres, 
falling in that distance 1200 
metres, but as soon a.s it reached 
the ])lain, as has hayipened in 
other eru|)tions of Etna, it slack- 
ened the speed of its acKance, 
spread fan-wise, and swelled like 
the carayiace of a tortoise. Thus 
it happened that the front of the 
lava, which on the evening of 
June 17 was about i kilometre 
from the Circum-f'Una Railway, 
reduced its syieed, and did not 
invade the station of ('astiglione until the night of 
June 19. 

On June 20, when the King of Italy arri\ed in the 
region devastated by the lava-flow, the front was already 
I kilometre in width, and was still advancing at a 
speed of from 10 to 15 metres per hour. On the 
following day, when the Premier, Signor Mussolini, 
arrived, the flow had reai'hed the foot of Monte Santo 
and continued to spread out slowly like a fan, envelop- 
ing the last few houses of the ('atena suburb and 
threatening the town of Linguaglossa. Fortunately, 
however, from that day the impetus of the lava began 
slowly to diminish, and by June 26 its rate of advance 
was reduced by a half. The front of the lava-flow, 
not being sufticicntly fed from its source, stopped 
definitely on June 29, but on the Piano di Pallamelata, 
on the eastern side of the flow, a fresh branch was 
formed, which at first threatened to give a new direction 
to the devastating torrent. In the meantime, higher 
up on the lava-flow there were further additions and 
lateral outbreaks. At some points the crust of lava 
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October 13, 1923] NATURE 


547 


formed blisters, some of which, becoming solidified 
and remaining hollow, finally crashed in, owing to the 
lateral fissures. The emission of lava continued slowly 
until July i8, when the fiery torrent appeared to have 
solidified in the crater-mouth. The area covered by 
the lava is about three square kilometres, as estimated 
from the photographs taken by me from the hydro- 
plane M. 28, kindly placed at my disposal by Signor 
Mussolini. 

From the phenomena observed during the eniption, 
it can be seen that its progress was in direct relation 
to the mass of the lava emitted, and the various in- 
cidents were the consequences of special local con- 
ditions. If the structure of Etna were homogeneous, 
that is to say without hollows or fissures, the molten 


of the eruption of Etna. The hypothesis of radial 
fractures which split the volcano at its base is not in 
harmony with the observed phenomena, and is contrary 
to the principles of the statics of liquids. 

In this eruption it has been observed that the 
explosions were due to the detonation of explosive 
mixtures of volcanic gases — hydrogen, carbonic oxide, 
and methane — which are given of! by the lava, and, 
when collected in subterranean cavities, form ex- 
plosive mixtures with the oxygen of the air. The 
explosions were strongest in those parts of the fissures 
where deep chambers had formed in which the gases 
could collect, while towards the uncovered portions 
of the lava-canal there were milder explosions, with 
only small jets of lava. Later, when along this canal 



lava would not have departed from its principal 
eruptive conduit, and the eruption would have de- 
veloped in the central crater. The passages which 
abound in the lava-flows on the slope of the volcano 
represent, however, so many subterranean routes which 
the molten lava could follow through a breach in the 
principal conduit, which might be formed by the simple 
collapse of weak parts of its walls or by breaking 
through where the rock was corroded by acid vapours. 
We do not know the changes that may have taken 
place along the epi-subterranean canal during the 
present eruption, but if its main vent near the principal 
eruptive conduit is still open, we can assume that with 
any renewed rise of the magma the lava will follow the 
same route. If, on the other hand, the breaches in 
the main pipe have been closed, the magma will re- 
appear at the central crater until other subterranean 
routes are opened. 

It is not possible to give a more explicit explanation 
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small cones were formed with corresponding explosion- 
chambers, the noises liecame intense. At the mouths 
of some of these small explosion-cones, there were often' 
seen hissing darts of flame like those of powerful 
oxy hydrogen jets. These flames, due to the burning 
of the volcanic gases, have been observed at other 
volcanoes. 

Various experiments were made during this important 
eruption. Of particular interest were the successful 
attempts to reduce, or even to stop for a short time, 
the explosions at some of the craters near their mouths 
by introducing carbon dioxide gas, which prevented 
the combustible gases from meeting with the oxygen 
of the air. In another experiment, nitrogen was blown 
through the liquid lava in order to carry away the gases 
given off, and to enable them to be collected without 
contamination by the air. This was carried out by 
means of a special apparatus, already described in the 
Rendiconti della Reale Accademia dei Lincei, vol. xxxi., 
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1922, pp. 387-389. From the repeated trials made, it 
was definitely proN'ed that the j^ases so collected arc 
free from water, Thu.s the theory of the anhydrous 
nature of the magmatic gases, advanced by Albert 
Brun, receives fre.sh experimental confirmation. 


on the cyclonic movements caused bv convection 
currents in the hot air over the la\'a-flo\^ 

In honour of the King and the Premi r, the Acca- 
demia Gioenia di Catania has gi\ui the name Vittoiio 
Emanuele III. to the new craters in the upper part of 



Many observations were made of the temperature 
of the lava, and it was found that this varied in different 
parts of the flow owing to superfn ial cooling in contact 
with the air. At a temperature of from 670® to 690° 
the lava was still pliable, and could be easily bent and 
compressed. Some interesting observations were made 


the eruptive region, and has named thos*' near the vent 
from which the lava issued Oateri Mussolini. 

Many foreign vulcanologists came to see the cru))tion, 
and among them 1 had the pleasure of seeing Pr. G. 
Kemmerling, chief of the Vulcanological Sert ice of 
the Dutch Indies. 


Population and 

By Sir William IT. 

T he impression that the civilised world is already 
threatened with over'po])ulation is ver)" common 
to-day. Many, perhaps most, educated people are 
troubled by fear that the limits of population, 
probably in Eurojje and certainly in Great Britain, 
have been rc'achcd, and that a reduction in the rate of 
increase is an urgent nci'cssity. Most, if they were 
asked to give reasons for their fear, would refer to one 
or both of two reasons ; they would point to the 
enormous volume of unemployment in Britain ; they 
would say that economic science, at least at Cambridge, 
had already pronounced its N-erdict. I propose to 
begin by raising some doubts as to the validity of each 
of these arguments. 

The volume of uncmplo}Tnent in Britain is un- 
doubtedly serious, and almost certainly unparalleled 

> From the presidential address delivered to Section F (Eiionomic Science 
and Statistic) of the British Assix.i.itiou at Liverpool on September 17. 
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Unemployment.^ 

Bkvkridge, K.C.B. 

in past history. Those who see, as we now do, more 
than a million wage-earners whom our industry for 
years together is unable to absorb in productive 
cmplovTnent may be excused if they draw the inference 
that there are too many wage-earner.s in the country. 
The inference, though natural, is unjustified. Un- 
employment in Britain can in any case prove nothing 
about the world as a whole. History shows that it 
docs not prove over-population even in Britain. 

During the last half of the nineteenth century, the 
industry of the United Kingdom w'as finding room for 
a rapidly increasing number of wage-earners with an 
admittedly ri.sing standard of production and comfort. 
Through the whole of that period there was unemploy- 
ment in the country. 7 'he percentage of trade unionists 
out of work never fell to zero ; in no year since 1874 
was it less than two ; at more than one crisis it reached 
a height comparable if not equal to that which we have 
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just experirnced. During 1922 this percentage 
averaged fit teen ; but it averaged over eleven in 1879 
and over ten in 1886. These figures are not on an 
identical bn sis, and are therefore not absolutely com- 
parable. 1 aken for one year only, they understate 
the relative ly greater seriousness of our recent experi- 
ence, since the unemployment percentage was high 
through a large part of 1921 as well as in 1922, and .still 
continues liigh. But the difference is one of degree 
rather than of kind. The peril of inferring over- 
population from unemployment is conclusively shown. 

The exp rience of 1879 was up to then unparalleled ; 
probably it was as much worse than anything previously 
recorded the experience of 1922 appears worse than 
that of 1879. The experience of 1879, however, the 
record year of unemployment, heralded, not over- 
poimlation and the downfall of British industry, but 
a period of expansion and prosperity which reached, 
if it did not pass, all previous records. “ Real wages,” 
which had risen thirty per cent, in the twenty years to 
1880, rose even more rapidly in the next twenty years 
to 1900. Any one who in 1879, looking at the half or 
three-quarter million unemployed, had argued that the 
existing population of the United Kingdom (then about 
thirty-four millions) was all that the country could 
support without lowering its standards, would have 
been lamentably discredited at once. 'Pen years later 
he would have found a population nearly three millions 
more, enjoying a real income per head tiiat was a fifth 
greater, with the unemployment percentage reduced 
to two. 'Pen years later still the population had growm 
further in size and in prosperity; tho.se trades had 
growm most rapidly in which there had been and con- 
tinu’ 1 to lie the largest percentages of unemployment. 

'llu' prohleni.s of uneniploj'inent and of over-popula- 
tion are distinct ; they arc two problems, not one. 
Severe unemployment has occurred in the past without 
over-population, as a function of the organisation and 
methods of industry, not of its size. On the other 
hand, it is very doubtful if exe'essive growth of popula- 
tion has ever shown itself or would naturally show 
itself by causing unemployment. A more probable 
effeft w'ould be pressure to work more than before in 
order to obtain tlie same comforts : a fall of real wages 
per hour, by increase cither of hours or of prices. 

'Phe same dependence, of uneiufiloyment on the 
organisation and methods of industr)', rather than on 
its size, appears if we look, not backwards in time, but 
round us in space. It has been pointed out by Prof. 
Cannan that one of tfie few groups of economists who 
from our post-Wur sufferings can at least obtain the 
high intellectual satisfaction of saying “ 1 told you so,” 
is that w'hich maintains that changes in the purchasing 
power of money are the most potent causes of the 
fluctuations in prosperity known as cycles of trade or 
booms and depressions. “ In the pre-War period 
booms and depressions sw'ept over the whole w'estem 
world at once and left their causes obscure. In 1922 
wc have been treated to a sharp contrast between two 
groups of countries, one group having boom and full 
employment, the other depression and unemployment, 
the difference being quite clearly due to the first group 
having continued the process of currency inflation, the 
other group having dropped it.” To bring this 
generalisation down to particular examples, we see 
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in Central Europe a nation which assuredly should 
be suffering from over-population if any nation is ; 
Germany, defeated in war, has been compressed within 
narrower limits, has lost its shipping ^pd foreign 
investments, its outlets for emigration and' trade, and 
now by high birth-rates is repairing with exceptional 
speed the human losses of the War. Germany may 
or may not be suffering from over-population. She 
certainly has not suffered from unemployment ; she 
has had a boom stimulated by inflation of the currency. 
We see on the other hand Britain, victorious in war, 
with expanded territories and the world open to her, 
pursuing a different, no doubt a better, currency policy, 
and experiencing unexampled unemployment. 'Fo argue 
uncritically from unemployment to over-population is 
to ignore the elements of both problems. 

In regard to Europe as a whole we find no ground 
for Malthusian pessimism, no shadow of over-popula- 
tion before the War. Still less do we find them if we 
widen our view to embrace the world of white men. 
The fears expressed by Mr. Keynes in his book 
“ Economic Consequences of Peace ” seem not merely 
unnecessary but baseless ; his specific statements are 
inconsistent with facts. Europe on the eve of war 
was not threatened with a falling standard of life 
because Nature’s response to further increase in popu- 
lation was diminishing, it was not diminishing ; it 
was increasing. Europe on the eve of war was not 
threatened with hunger by a rising real cost of corn ; 
the real cost of corn was not rising ; it was falling. 

For Europe and its races the underlying influences 
in economics were probably still favourable when the 
War began. But the war damage was great, and we 
are not in sight of its end. Man for his present troubles 
has to accuse neither tlie niggardliness of Nature nor 
his own instinct of reproduction, but otlier instincts 
as primitive and, in excess, as fatal to Utopian dreams. 
Tie has to find the remedy elsewhere than in birth 
control. 

Let me add one word of warning before I finish. 
Such examination as I have been able to make of 
economic tendencies liefore the War yields no ground 
for alarm as to the immediate future of mankind, no 
justification for Malthusian panic. It has seemed 
important to emphasise this, so that false diagnosis 
should not lead to wrong remedies for the world’s 
sickness to-day. But the last thing I wish is to over- 
emphasi.se points of disiigreement with Mr. Keynes. 
The limits of disagreement are really narrow. The 
phrases that I have criticised are not essential to Mr. 
Keynes’s main argument as to the consequences of 
the War and the peace. Whether Mr. Keynes is 
right or, as I think, too pessimistic as to economic 
tendencies before the War, he will, 1 am sure, be 
regarded as right in directing attention again to the im- 
portance of the problem of population. Nothing that 
1 have said above discredits the fundamental principle 
of Malthus, reinforced as it can be by the teachings 
of modern science. The idea that mankind, while 
reducing indefinitely the risks to human life, can, 
without disa.ster, continue to exercise to the full a 
power of reproduction adapted to the perils of savage 
or pre-human days, can cbntrol death by^rt and leave 
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birtlis to Nature, is biologically absurd. The rapid 
cumulative increase following on any practical applica- 
tion of this idea would within measurable time make 
('ivilisation impossible in this or any other planet. 

In fact, this idea is no more a fundamental part of 
human thought than is the doctrine of lai^sez fmre in 
economics, which has been its contemporcary, alike in 
dominance and in de('ay. Sociology and history .show 
that man has scarcely ever acted on tliis idea ; at 
nearly all stages of his development he has, directly or 
indirectly, limited the number of his descendants. 
Vital statistics show that the European rac'es, after a 
|)hase of lieadlong increase, are returning to restriction. 
The revohitionary fall of fertility among these races 
within the past fifty years, while it has some mysterious 
features, is due in the main to practices as deliberate 
as infanticide. The cjiiestions now facing us are how 
tar the fall will go ; whether it will bring about a 
stationary white ])C)])ulation after or long before the 
white man’s world is full ; how the varying incidencre 
of restriction among clifTerenl social classes or creeds 
will affect the stock ; how far the unef|ual adoption of 
birth control by different races will leave one race at 
the mercy of another’s growing numbers, or drive 
it to armaments and perpetual aggre.s.sion in self- 
defence. 

To answer thc'se c]uestic)ns is beyond my scope. 
The purpose of my ])aj)er is rather to give reasons for 
.suspending judgment until we know more. The 
authority of economic science cannot be invoked for 
the intensification of these jiractices as a measure for 
to-day. Incrc-ascd birth control is not reejuired by 
anything in the condition of Eurojie before the War, 
and is irrc-levant to our ])resent troubles. JUit behind 
these troubles the problem of numbers waits — the la.st 
inexorable riddle for mankind. To multiply the people 
and not increase the joy is tlu' most dismal end that 
can bc‘ set lor human striving. If we desire another 
end than tliat, we should not burk disc-u.ssion of the 
means. TIow'C'vct the matter be judged, there is lull 
time for in(|uiry, before fecundity destroys us, but 
inejuiry and frank discussion there must be. 

Two inc|uiries in particular it seems well to suggest 
at onc e, 'riu- first is an investigation into the potential 
agricultural resources of the world. 'I’here has been 
more than one elaliorate examination of cmal supplies ; 
we have' estimates of the total stock of coal dowm to 
various depths in Britain and (iermany, in America, 
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China, and elsewhere ; we can form some impression 
of how long at given rates of consumption each of those 
stocks will last ; we know that “ exhaustion ” is not 
an issue for this generation or many generations to 
come. There has been no corresponcling study of 
agricultural resources ; there is not material even for 
a guess at what proportion of the vast regions— in 
Canada, Siberia, South America, Africa, Australia — 
now used for no productive purpose, could be made 
prc^ductive ; and what proportion of all the “ pro- 
ductive ” but ill-cultivated land could with varying 
degrees of trouble be fitted for corn and pasture. 
Without some estimate on such points, discussion of 
the problem of world population is mere groping in the 
dark. The inquiry itself is one that by an adequate 
combination of experts in geographic and economic 
science -not by a commission gathering opinions or 
an office gathering statistical returns— it should not 
be difficult to make. 

The second is an investigation into the physical, 
psychological, and social effects of that restriction ojE 
fertility which has now become a leading feature of the 
problem. This also is a matter neither for one person 
— for its scope covers several sciences — nor for a 
commission ; facts rather than opinions or prejudices 
are re()uircd. 

If the question be asked, not what inquiries should 
be made but what action should now be taken, it is 
difficult to go beyond the trite generalities of recon- 
striution, of peace and trade abroad, of efficiency and 
education at home. The more coiiqiletely we can 
restore the economic system under which our people 
grew, the sooner ..hall we absorb them again in pro- 
ductive labour. Unless we can make the world again 
a vast co-operative commonwealth of trade, w’e shall 
not find it spacious enough or rich enougli to demand 
from Great Britain the special servii es by whii'h alone 
it can sustain our teeming population. Ivven if the 
world becomes again large enough to hold us, we shall 
not kcej) our place in it W'ith the ease of Victorian 
days ; we dare no longer allow, on either side of the 
wage bargain, methods which waste machinery or 
brains or labour. Finally, if there be any question of 
numbers, if there be any risk that our people ma}^ grow 
too many, the lust folly that w'c can afford is to lower 
their quality and go back in measures of liealth or 
education. Recoil from standards once reached is the 
gesture of a community touched by decay. 


Obituary. 


Mr. Frkdlrtck Chambers. 

''T''nE death is announced of Mr. Frederick Chambers, 
A late Meteorological Reporter for Western India, 
at the age of seventy-seven years. Mr. Chambers was 
the younger brother of Charles Chambers, who went 
out from Kew' Observatory in 1864 to take charge of 
the (ailaba ( Ibservator)', Bombay. Frederick went out 
as assistant to his brother. In 1873 his paper, “The 
Diurnal Variation of the Wind and Barometric Pres- 
sure at Bombay,” w'as published in the' Phil. Trans, 
of the Royal Society, and another paper, “ Mathc- 
matic'al Expression of Observations of Complex 
Periodical Phenomena ; Planetary Influence on the 
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Earth’s Magnetism,’’ written in collaboration with 
his brother, appeared in the Phil. Trans, in 1875. 
About this time Mr. Chambers was appointed Meteoro- 
logical Reporter for Western India. A quotation 
from the first annual report which he printed is not 
without interest. It is explained that meteorological 
instruments had been sent out from England in 1852, 
“ the duty of making the observations at those places 
being imposed on the senior medical officers ” ; the 
comment is made, “ We would hope that from the zeal 
and energy of medical officers in charge of European 
hospitals and their love of science, the observations 
may be made by themselves and their establishments. 
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without entailing on the public any expense on this 
account.” 

The zeal and energy of the medical officers, and 
their love of science, however, seem not to have been 
equal to the occasion, for after vainly endeavouring, 
until the end of 1855, to carr)' out the orders they 
had received, without entailing expense on the public, 
it was arranged, at the direction of the Honourable 
Board, that two European soldiers should be told off 
at each station to undertake the duty of making 
meteorological observations on an allowance of 25 
rupees per month for each obser\'atory. The soldiers 
were sent to the Bombay Observatory early in 1856 
for a preparatory course of training, on the successful 
completion of wliich they were furnished with certifi- 
cates of competency to perform the work. Soon after 
this time the real work of meteorological registration may 
be said to have commenced, for, so far as the observers 
are concerned, the work from this time appears to 
have been carried on generally in a thorough and 
satisfactory manner. Under Mr. Chambers’s adminis- 
tration the instruments were for the first time regularly 
compared with standards, and trustworthy data, such 
as made the Climatological Atlas of India possible, 
were collected. 


Dr. Christian Hess. 

One of the direc tors of the Earbenfabriken vorm. 
Fricdr. Bayer und Co., in Leverkusen, Dr. Christian 
Hess, died on July 11 in Bonn, after a .serious operation. 
He was born January 14, 1859, at IHscnach, studied 
chemistry first at Jena and then in Berlin, where he 
worked for his doctorate under A. W. v. Hofmann in 
1881, After having been assistant chemist to Prof. 
W'lchelhaus at the Institute of Chemical 'IVchnology, 
he went in 1883 to the newly founded weaving, dyeing, 
Lind finishing scdiool in Creteld, where he developed 
very great activity as a teacher and an expert advi.ser. 
At tliat time he invented his process for removing 
iron from water. The large number of coal-tar dye- 
stuffs of a new character, which were di.sc'overed at 
that time, brought with them the necessity of using 
new methods for dyeing. This c'aused a lot of diffi- 
culties in the dyeworks, to meet which the dyemakers 
mgaged colourists of good chemical training, aide to 
introduce the new methods. One of the first of these 
was Dr. Hess, who was engaged by the Farbenfaliriken 
in 1894. 

Dr. Hess showed , remarkable commercial ability, 
and after some time the whole of the sale of dyestuffs 
was entrusted to him ; he was nominated a director in 
1906. His knowledge of men and things enabled him 
to render many important and lasting services to the 
industrial side. His firm, his colleagues, his employees 
and the great number of men he helped with good 
advice, with sound reasoning and with hearty cn- 
:ouragement, wdien in difficulties, will much regret liis 
premature death. 

Prof. J. Violle. 

The issue of the Jievue scientijique for September 22 
contains a notice of the death of Jules Violle, profc.ssor 
of physics at the Conservatoire des Arts et Metiers, 
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which occurred at Fixin, near Dijon, on September 12. 
Violle was bom in the same district on November 16, 
1841. After obtaining his doctorate in 1870, he was 
in succession professor of physics at Grenoble, at 
Lyons, and at the £cole Norinale. In 1897 he was 
elected a member of the Paris Academy of Sciences in 
succession to Fizeau. He was president ol the French 
Physical Society, of the Society of Electricians and of 
the ('ommittee of Inventions for National Defence. 
His earliest research was a determination of the 
mechanical equivalent of heat by means ol the Foucault 
currents in a disc rotating in a magnetic field. His 
result, about 4 per cent, too high, was published in 
1870. His work on the tem})erature of the sun appeared 
in 1877, and in 1884 he proposed us a standard of light, 
that radiated normally by a sij. cm. of molten platinum 
at its freezing-point. From 1886 to 1905 he published 
in conjunction with Vautier a number of memoirs on 
the .speed of sound particularly in tubes. His “ Fours 
*de physique,” which began to appear in 1883, was 
never completed. 

We regret to record the death, on July 26, of 
.Mexander Ellinger, professor of pharmacology in the 
University of Frankfort. Before the foundation of the 
latter university Ellinger held a similar chair at 
Konigsberg. H e was best known for his chemical work. 
Thus he showed that ornithine and h'sine are decar- 
box>lated by bai teria to putrescine and cadaverine 
respectively. He supplied the final touches to the 
determination of the constitution of tryptophane, and 
synthesised this ammo-aiid. Its transformation to 
kynurenic acid by the animal organism occupied much 
ol his attention, and a few years ago he was able to 
elucidate the mechanism of this peculiar change, which 
apparently takes place via the keto-acid corresponding 
to tryptophane. 

The Brooklyn Museum Quarterly of July includes 
an obituary notice of Prof. William Henry Goodyear, 
best known by his work entitled “ The Grammar of the 
Djtus,” who died in February last aged seventy-seven. 
The theory developed in this book was conceived during 
his studies of lotiform decorations in Cypriote art, 
and included a study of the lotus in the decorations on 
peat from early Egyptian times. In his work as an 
architect his discoveries of arcliitectural refinements 
will prove most important. His published work is 
extensive and valuable, and is fully recorded in the 
sketch of his career by Mr. W. S. Conrow. 


Wk regret to announce the following deaths : 

Sir Halliday Groom, emeritus professor of midwifery 
at the University of Edinburgh and lately president 
of the Royal College of Surgeons, Edinburgh, on 
September 27, aged seventy-six. 

Dr, P. Friediander, professor of organic chemistry 
and of organic-chemical technology at the Darm- 
stadt Technical College, aged sixty-six. 

Dr. Herbert McLeod, F.R.S., honorary director of 
the Royal Society Catalogue of Scientific Papers, on 
October i, aged eighty -two. 
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Current Topics and Events. 


Prof. Lyde's leading article in last week’s Nature 
poirrts to the need for a scientific basis for any pro- 
gramme aiming at the development of Empire 
resources which may result from the deliberations of 
the Imperial Economic Conference. A satisfactory 
organisation for effecting this purpose should embrace 
three main lines of work, namely, the exhibition of 
Empire raw materials, the technical examination of 
" new *’ or little-known products, and the systematic 
collection and dissemination of information relating 
to raw materials, their marketing and industrial use. 
An organisation originally designed for the purpose 
exists in the Imperial Institute. Tlie Public Exhi- 
bition Galleries provide what is unobtainable else- 
where, namely, a permanent exhibition, under one 
roof, of the resources of all the countries of the Empire, 
so organised that a visitor desiring special information 
is, on inquiry, referred to the appropriate department 
of the Institute. These collections should be of 
great value to the business man, and their educational 
iniyiortance to the iiniversitv student, no less than 
to the scholars who visit the (iallories in large numbers, 
conducted by the official guid(‘, is obvious. S^iecial 
lectures for the general juiblic arc also given bv 
recogniscfl authorities Tlie complement of the 
collections is the Scu'ntitic and Technical Department, 
the* investigations of which - specially planned to 
meet the needs of the case — in conjunction with the 
assistance of the technical and commercial committees 
of the Institute, have served the economic develop- 
ment of the Thnpiri^ to a degree unsuspected by the 
general public. The essential link in the scheme, 
namely, the coll^^tion and dissemination of technical 
and other information, and an organisation for dealing 
with the constantly growing stream of inquiries, 
exists in the Technical Information Bureau, which 
forms the intelligence (kqiartment of the Institute 
and has proved of great practical service. 

Our famous medical contemporary, the TmuccI, 
began its hundred and first 5"car of publication on 
October 0, when a siq)])lemcnt was issued of nearly 
eighty pfiges, profusely illustrated by the portraits of 
many distinguished friends and some of the equally 
distinguished enemies of the paper. The text, 
modestly and humorously wrilten, is a truly remark- 
able record of facts in medical highways and byeways 
during the past century. It is not too much to say 
that the present state of medical education and prac- 
tice in England, its established efficiency and .security 
and freedom from all grave abuses, is as much due to 
Thomas Waklcy’s Lancet as to anything else. Its 
scurrilities, venomous nick-names — “ little eminent ” 
— the rollicking old libels, semi-caricatures, " inter- 
cepted letters,” and grandiloquent but downright 
abuse in plain English are now things past regret. 
Wakley's handling of them was perfectly in accord 
with his time ; while his sense of right, his courage, 
and his devotion to a great cause would receive high 
admiration in our own. In the first ten years of his 
paper’s existence there were six actions for libel, the 
aggregate sum of 8000/. being claimed for damages ; 
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the aggregate of 155/, os, oji. was awarded, the 
editor's costs being laigely defrayed bs' public sub- 
scription. The design of the paper v-t . to supply 
medical information which was available at that time 
to but few people, and to show that hospitals were 
not served, and that students were not trained, by 
persons selected for their merits. The libel actions 
arose out of the publication of snpportim evidence, 
and ceased as reforms i dlowed. Wakley > accusa- 
tions of nepotism in hospital management and mal- 
praxis in hospital practice gained public hearing in 
the Bransby Cooper case. His campaign against the 
Royal College of Surgeors of England, at first mis- 
managed, resulted in the appointment, in 'S34, of 
Warburton's Parliamentary' Committee o^ Inquiry 
into the state of the medical profession, anci tiler, in 
the Act constituting the General Council. S ♦ .v then, 
lunacy, food adulteration and water-suppi work- 
house administration, the advancement ot (aster’s 
views and of amesthctic technique, and indeed, 
every notable contribution by .science to medicine, 
have in turn provided the Lancet, under Wakley 
guidance, with fields for great constructive work. 
The Centenary Supplement is a document of absorb- 
ing interest, jrersorial and professional, a becoming 
ineinorial to great Englishmen. 

Mr. W. J. U, Woolcock, the General Afanager ol 
the Associalioii of British Chemical Manufacturers, 
described to representatives of various technical 
journals on Mondav last the progress ivlnch has been 
made with the ]ire])aration of the Chemical Section 
of the British Empire Exhibition to be held at 
Wembley next y'ear. The Chemical Section, which 
is being organised by fhe Association, and occupies 
nearly 40,000 square feet in the I’alace of Industry, 
will bo built in sucfi a way as to form a Hall within 
the Palace. About 100,000/. will be spent m pre- 
senting to the public a picture of the jircsent state 
of British chemical industry. No important firm in 
the industry will be unrepresented, and the whole of 
the individual exhibits, numbering about one hundred, 
will, by' reason of their position and character, 
combine to form a magnificent illustration of the 
industry, ('onsiderablc attention has been paid to 
the lay-out and to the decoration of the Chemical Hall. 
There will, for example, bo about two hundred yards 
of a specially painted frieze illustrating various 
operations in chemical manufacture; and as the 
majority of the stands are being designed by the 
same architect, the treatment of each stand is likely, 
while maintaining tlic individuality of the occupier, 
to present a very pleasing picture of the Hall as a 
whole. In the centre of the Chemical Hall there is 
to be illustrated the progress which has been made 
in pure chemistry during the past twenty^ or thirty 
years, with the view of showing that the stream of 
scientific invention in this country is still flowing 
steadily onwards. The Scientific Section is being 
organised by a Committee consisting of representa- 
tives of the following bodies : The Chemical Society, 
the Institute of Chemistry, the Societies of Chemical 
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Industry and of Dyers and Colourists, the Pharma- 
ceutical So- iety, and the Institutions of Petroleum 
Technologists and Chemical Engineers. The Com- 
mittee is working in close co-operation with the 
Koyal Society. Sir Herbert Jackson acts as the 
representative of the Royal Society on the Com- 
mittee and Mr. Woolcock in a similar capacity on 
the Royal Society Committee. In order that both 
the general public and scientific persons may have a 
record of the exhibit, it is proposed to publish a 
number of pamphlets specially written for the purpose 
dealing in popular language with the various classes 
of exhibits in the Scientific Section. In addition to 
this it is proposed to publish in more technical 
language a work, which will not only explain the 
scientific exhibits, but will put on record in a very 
complete form the state of our knowledge in chemical 
matters at the date of the Exhibition, It is anti- 
cipated that there will be a very large demand for 
this valuable record, each chapter of which will be 
contributed by an authority in the subjects dealt with, 
and that it is likely to find a place on the bookshelf 
of (wery scientific worker 

In the hope of checking the rabbit pest in Australia, 
it is proposed by the C'omnion wealth to make large 
advances, not exceeiling .150,000/. to cover the cost 
of sin)]il\nig settlers with wiie netting on cas\^ terms 
K\ erv State would get a fair ])roportion of the netting. 
Tlic second reading of the bill has been carried in the 
House ol Representatives. Tlie money is to come 
out oJ tlie Consolidated Revenue ]‘'imd, and its 
amount indicates the continued seriousness of the 
S1I nation In the course of the discussion in the 
House it was mentioned that thousands of acres, in 
South Australia in jiarticular, liad depreciated to lialf 
their value owing to the rabbit pest, and it was stated 
that whereas in 18(13 there wer(‘ Oo.ooo.ooo sheep in 
New South Wales, the number was now down to 
32,000,000 because of the rabbits. The calamitous 
interference with the balance of Nature involves a 
vicious circle, for the hope of permanent relief is 
increase in tlie agricultural ])opulation so that con- 
certed and widespread elimination may be organised, 
but this increase is checked because the ralibits tend 
to make the settlers’ work economically hopeless. 
Trapping and ])oisoning, netting and inoculation, have 
been tried with persistence, but the prolific multiplica- 
tion of the rabbit continues to defeat man’s efforts. 
Attention is being re-directed to the Rodicf method, 
which lias proved effective in areas of considerable 
size. Mr. W. Rodicr suggested that doe-rabbits 
should be killed in as large numbers as possible, but 
no bucks. In the areas experimented with, the result 
was that the bucks killed the helpless young and also 
that the does were persecuted to death by the demands 
of the Imcks. In other words, the polyandry became 
so intense that the females perished in large numbers. 
The method has experimental facts in its favour, and 
it is applicable to other pests such as rats and sparrows. 
A practical difficulty is in distinguishing the sexes 
before the act of killing. 

We regret to learn that on the afternoon of Sep- 
tember 20, a violent explosion followed by fire occurr^ 
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in the Dynamometer laboratory of the Bureau of 
Standards, Washington, D.C. One man was killed 
instantly, three others injured so seriously that they 
died during the night, and four others seriously^ 
burned or cut. The heroism of the survivors of the 
staff in rescuing the injured from the furiously burning 
wreckage and in shutting off the electric circuits iuid 
the ammonia valves, minimised the loss life and 
property. The explosion occurred in the alti^de < 
chamber which is used in testing the performance of - 
aircraft engines under the tfonditions of low pressure 
and temperature obtaining at high altitudes. At the 
time of the accident the room was being used in 
investigating the performance of an automobile en- 
gine, at temperatures corresponding to winter opera- 
tion, using various grades of gasoline. The work 
was intended to determine the possible increase in 
'gasoline production per barrel of crude oil, with the 
accompanying conservation of oil resources, by the 
use of gasoline of lower volatility. I'he explosion 
was due to the ignition of an explosive mixture 
in the chamber. The men who were killed are : 
Logan L. l.aucr, Urban J. Cook, Stephen N, Lee, 
and Joesph Keiidig ; while those injured are: 
Henry K. (‘ummings, Frank H. Richardson, Roger 
Rirdsell, (leorge W. Elliott, N. Smith, and R. F. 
Kolir. Most of these men were college graduates 
with experience and skill in research work, and a 
grave blow to science and engineering must be' added 
to the human loss to their families and colleagues. 
Thus grow's tlie long list of those who liave given 
their lives for tlic increase of human knowledge and 
welfare. 

The first number of an imjiortant and interesting 
publication. The British journal of Experimental 
Biolof’y (Edinburgh . Oliver and Boyd. 

12.S. fv/ net , annual subscription, .|o.s. net) has recently 
been issued from the Animal Breeding Researcli 
Department of the University of Edinburgh, with 
J-)r. E. A. E. Crew as editor in chief. The expe:^- 
mental method has become so indispensable in bio- 
logical research that il is perhaps remarkable that no 
special journal lias hitherto been devoted in Great 
Britain to its results, though America and Germany 
have long possessed such media of publication. The 
British journal, however, covers a wider field than 
any existing publication, as is sufficiently evident 
from the fact that the contributions to the first 
number are drawm from such diverse institutions as the 
Animal Breeding Research Department, Edinburgh, 
the Zoological Departments of the Universities of Edin- 
burgh and Oxford, the Idiysiological Department of 
the University of Oxford, and the Natural History 
Department of the British Museum. Of late years there 
has been a strong tendency towards over-specialisa- 
tion among working biologists and the new journal 
should do good service in promoting the unification 
of biological science. We are glad to note that it is 
the intention of the editors to publish regular reviews 
of recent progress in different fields of research ; the 
critical summary on that very modern branch of 
biological science known as tissue culture, by H. M. 
Carleton, which appears in the present number, shows 



554 


NATURE 


[October 13, 1923 


how valuable a feature such reviews arc likely to be. 
The journal is very attractive in appearance; both 
letter-press and illustrations are excellent and the price 
IS moderate. We wish it all success, and especially 
a large body of subscribers. 

" Till, Natural Histoiy^ of Wicken Fen,” Part 1 . 
(Cambridge ; IJowes and Bowes), which is to con- 
tinue appearing until the volume is completed, under 
the, general editorship of Piof. J. Stanley Gardiner 
and Mr. A G. Tauslcy, i.s a very desirable record of 
public-spirited action by entomologists and botanists, 
supported by the National Trust for Places of Historic 
Interest or National Beauty. The Trust now holds 
for the benefit of the nation 521 acres, which include 
the greater part of the old undisturbed fenland in 
Wicken Sedge Fen, St. Edmund’s hen, and Burwell 
Fen, and has obtained leases of other areas. Mr A. 
H. Evans, the secretary of the local conimittee 
formed in Cambridge in 1914 to further the purchase 
and preservation of the fenland, states that the Trust 
is able to look forward with confidence to the early 
purchase of a further Go or 70 acres if funds are 
available. Mr. Evans reports that ” very little more 
remains to be done in this direction,” an eminently 
satisfactory state of affairs for which we have to 
thank many generous donors, but notably the late 
Mr. G. H. Verrall, of Newmarket, an ardent entomo- 
logist who realised the value of the undisturbed fen- 
land to the student of insect life. The volume now 
commenced is to place on record the history and the 
biology of the fenland, and the present part contains 
Mr. Evans's history of the fens, with especial reference 
to Wicken Fen, and of their drainage and its effect upon 
the fauna and flora, together with an account of the 
butterflies and moths of Cambridgeshire by W. Farrcn, 
which is substantially the same as that appearing in 
the British Association Handbook for 1904. The 
local committee has wisely decided not to leave the 
fen ” to Nature,” which, as the secretary |x>mts out, 
wpuld mean eventually the formation of a tangled 
impenetrable thicket of the tall coarse sedge {Cladtutn 
Manscus) shaded by alien trees, but to see that excess- 
ive growth is thinned out and the waterway.^ kept 
so that the winter floods may profit the ground. The 
characteristic fen country has never been an un- 
touched wilderness, but so far back as its history is 
known the sedge crop has regularly been cut, being 
once of considerable value. 

Sir E. Shakt’ey Scharkr is to deliv’^cr the first 
Victor Horsley Memoiial Lecture at the Royal 
Society of Medicine on Thursday, October 25, at 5 
o’clock, taking as his subject ” I'he Relations between 
Surgery and Physiology.” 

Tnii sixth annual Streatfeild Memorial Lecture 
will be delivered in the Cheiuical Lecture Theatre 
of the Finsbury Technical College, Leonard Street, 
E.C.2, at 4 o’clock on Thursday, October 25, by 
Mr. E. M. Hawkins. The subject will be ” Analytical 
Chemistry,” and admission will be free. 

Thk eighth annual meeting of the Optical Society 
of America will be held at Cleveland, Ohio, in the Case 
School of Applied Science, on October 25-27. The 
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address of the retiring president. Dr. L. T. Troland, 
will be on " The Optics of the Nervous System.” 
Prof. A. A. Michel son will read, by invitation, a 
paper on " The Limit of Accuracy in Optical Measure- 
ment,” and Mr. F. A. Whiting, director of the Cleve- 
land Museum of Art, will address the Society on ” The 
Optical Problems of an Art Museum.” A number of 
papers on general optics, vision, colorimetry, photo- 
metry, spectroscopy and instruments will also be 
presented. 

The programmes for the meetings of the Royal 
Microscopical Society during the coming winter 
session have been issued, and the Society is to be 
congratulated on the excellent series of papers and 
communications which will be submitted for dis- 
cussion. The section dealing with the industrial 
aiiplications of the microscope has a specially attrac- 
tive list, and in addition to the large number of 
exhibits, the practical demonstrations shown will 
be a leading feature at each meeting. Arrangements 
have been made for communications and discussions 
dealing with coal, petrology, metallurgy, textiles 
(cotton and linen), paper, bee-keeping, and poultry- 
keeping A further attraction of the meetings of 
the Industrial Applications Section will be a senes of 
lecture demonstrations, which will embody a practical 
course of instruction in the manipulation of the 
microscope. These will be given by Mr. J. E. 
Barnard, and a detailed syllabus of the sama will be 
forwarded on application to the secretary to the 
Society, 20 Hanover Square, W.i. 

The latest news of Mr. K. Rasmussen’s expedition 
to Arctic Canada has been brought to Europe by 
Mr. Birket-Smith, who has returned to Copenhagen. 
According to the Times, Mr. Rasmussen had reached 
Belly Bay, near the Magnetic Pole, at the end of 
April on his way to Alaska and Siberia in his en- 
deavour to trace the route of Eskimo migrations. 
Mr. P. Freuchen is following the Eskimo track via 
Baffin Land. Lancaster Sound and Ellesmere T.and to 
Thule in north-western Greenland. Mr. Birket-Smith 
completed his task of visiting the inland Eskimo tribes 
in Melville Peninsula and Rac Isthmus. 

The Times publishes an account of the travels in 
Spitsbergen la.st August of the Merton College expedi- 
tion. The original project of exploring North-East 
Land had, as was fully expected, to be abandoned. 
It is far beyond the scope of a summer visit. The 
vessel carrying the party was able to penetrate 
Hmlopen Strait from the north, land a sledging party 
on the western shore and reach Ulve Bay on the 
south coast of North-East Land. On the pack closing 
in, a retreat was made northward along the strait and 
a brief visit was paid to the north coast of North- 
East Land . Pack ice prevented progress beyond Cape 
Brunn and the vessel was forced to return. After a 
visit to Klaas Billen Bay, where the sledging party 
was picked up at Camp Bruce, the expedition returned 
to Norway. On the west side of North Cape was 
found a canvas tent bag which has been identified as 
a relic of the German Expedition of 1912 and doubt- 
less belonged to Lieut. Schroeder Stranz, who lost his 
life in an attempt to sledge over insecure sea-ice. 
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Bibliography of meteorological literature, No. 4, 
has recently been issued by the Royal Meteorological 
Society, having been prepared Avith the collaboration 
of the Meteorological Office, It deals with all 
meteorological publications and articles on meteoro- 
logy recently received, giving the titles and references 
where the literature is to be found. The division 
of the subject-matter under specified heads enables 
a would-be student to determine the helpful line of 
reading which he is desirous -of prosecuting, without 
loss of time. Divisions are given for the several 
meteorological elements, .such as atmospheric pressure, 
temperature, solar radiation, aqueous vapour and 
cloud, rain, wind, storms, and weather forecasting, 
with other allied subjects. 

We have received a copy of the Iteport of the 
Proceedings of the Natural History Society of liishoj) 
Stortford College for 1922. It is the finst report 
published by the Society, and contains a list of the 
plants found in the district during the years 1920- 
1922, an account of the more interesting Lcpidoptera 
occurring during 1922, and a note on the birds of the 
year. A list of the more important additions to the 
school museum during the year and a general account 
of the activities of the Society, especially in the 
maintenance of vivaria and aquaria, are added. 
The successful attempt to induce the viper to breed 
in captivity is a notable achievement. The Society 
can be congratulated on having got together a nucleus 
of enthusiastic and active workers, and we hope the 


publication of this report will stimulate its members 
to increased and more sustained work on the fauna 
and flora of the district. 

We have received from Messrs. Watson and Sons, 
Bulletin 29 S. on diathermy apparatus. The intro- 
ductory remarks are reprinted from an article by 
Dr. E. P. Cumberbatch, who has made important 
contributions to this subject. This foreword explains 
clearly the methods which arc necessary for the pro- 
duction of sustained oscillations of the right frequency 
for the purposes in view, and also gives some account 
of the surgical and medical uses to which the 
diathermy currents can be put. The early designs of 
the instrument have been much improved so as to 
allow a large output of these currents, and the spark 
gap, which has often proved the weakest feature of 
the instruments, is now run in an atmosphere of coal 
gas ; if this is not available, petrol or acetone may 
be used. The bulletin is illustrated by various parts 
of these machines and by a great variety of electrodes 
for the various cavities of the body. 

The Cambridge University Press announces the 
forthcoming publication of “ The Archaeology of the 
Cambridge Region,” by C. Fox, which will form a 
topographical study of the bronze, early iron, Roman, 
and Anglo-Saxon ages, with an introductory note 
on the neolithic age. The object of the work is to 
provide a ba.sis for future detailed study, period by 
period, of the archaeological remains of the district 
and of the many problems connected with them. 


Our Astronomical Column. 


Photographic Magnitudes of Satellites of 
Jupiter. — Mr. Seth 13 . Nicholson has made a careful 
study by photography of the magnitudes of the eighth 
and ninth satellites of Jupiter. Reduced to mean 
opposition thev are 17 '6 mag. and 18T) mag respect- 
ively. Assuming albedoes similar to that of Jupiter 
III (Ganymede), the diameters are about 30 miles 
and 20 miles. 

Perturbations by the Method of Quadratures. 
— In 1908, Dr. P. H. Cowell introduced the method 
of following the perturbed motion of a planet or 
comet by calculating the forces acting in three 
directions mutually at right angles, and so obtaining 
the second differences of the x, y, z co-ordinates of 
the body; being given the initial values, the suc- 
cessive ones are then formed by addition of the 
differences. 

Mr. B. V. Noumeroff has lately improved the 
method in a paper in vol. ii. of Publications de 
I’Observatoire Astrophysique de Russie. Mr. Com- 
mendantoff contributes a paper to /I sir. Nach., 
No. 5249, explaining the method and applying it to 
form positions of Ceres from 1913 to the present time. 
The Nautical Almanac has discontinued its ephemeris 
of the four bright asteroids, and since then regular 
ephemerides have not been available. 

The point of the method is the use of new co- 
ordinates formed from x, y, z by multiplying them by 
a factor so chosen that the differences between the 
second and the sixth disappear, which greatly 
simplifies the calculation. The first approximation, 
using Jupiter perturbations only, at 40-day intervals, 
represents the place of Ceres for ten years with no 
error exceeding 15 seconds of time, which is sufficient 
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for a finding ephemeris ; it is further shown how 
the calculated co-ordinates may be improved when 
later observations arc available. The method appears 
to be worthy of careful study. 

Studies in Stellar Masses. — Many recent studies 
in this field have been mentioned in this column. Dr. 
E. Hertzsprung contributes another to Bulletin No. 
43, Astron. Instit. of Netherlands. He classifies 14 
pairs of known orbit elements anti parallax ; they 
include the interferometer results for Capella and the 
eclipsing variable ft Aurigas ; the mass of each com- 
ponent is deduced and the logarithm of the mass 
plotted against the quantity +5 log p, where m and 
p are tlie apparent magnitude and parallax respect- 
ively. The graph connecting the two is nearly 
linear, showing a close correlation between mass and 
absolute magnitude, a result reached by other investi- 
gators. An expression using first and second powers 
of log mass is preferred, as it gives a better fit ; it is 
noted that the formula fits well for the sun. 

A table is given enabling the parallax to be deduced 
when the magnitudes and orbit elements are known. 
The star f Orionis is discussed. This star has a 
motion in position angle of 1° in 9 years, but the arc 
described is too short for finding an orbit. Jackson 
found the hypothetical parallax o-oi6*' assuming a 
mass double that of the sun. The parallax found 
from the new formula is 0-0038"', which is regarded as 
more trustworthy. It agrees well with other esti- 
mates of the distance of the Orion group. 

Dr. Hertzsprung appeals to parallax observers to 
pay special attention to stars the orbit elements of 
which are either known or are likely to be determin- 
able before long. 
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Research Items. 


J 'l 10. -MAKING ON I HI. (ioLD COAST. 111 the 

Scj)t(Hiiber issue of Man, Mr. A. W. Cardinall de- ' 
scribes the use of the flint and steel in fire-making 
in the northern territories of the (iold ('oast. The 
tinder useil is cotton from tlic kapok, and is carried 
about in all sorts of receptacles— cotton or leathern 
bags, or Tiiore rarely in the more primitive way m 
the liollowed out seeds of the fan-palm. Chily one 
case of sacred fire is n^corded where the fire is main- 
tained, more or less jjermanently, outside the chief’s 
comjiound . there is no special rite observed in 
lighting it, but no one may take fire from it The 
fuel used is dneil cow-dung, and m the rains the fire 
IS allowed to go out. Sacrifices are made to it, some 
of the blood and bones of the victims being ]ilaced 
in a ]iot laid on the top of the tire. Only the 
chief and one other man, not identified, are allowed 
to eat the fiesh of the sac.rifiei' 

Till- (kci'KKivNch or nil, l.i/\Kn in Maori Carv- 
ings. - In the Krw Zealand f<nirnal of Silence and 
Technology, March, lo-.b I'dsdoii Best of the 

Doniinioii Museum notes that one of the reiiuiikable 
features of Maori carvasl work is its hick of natural 
forms, particularly of the local Mora Some animals 
are delineated, but none so faithfully re.sembling the 
original as the li/.ard. 'Ihe tvjie known as TVlaiiaia 
seems to have been coufiisi'd with the li/ard, possibly 
because this is one meaning of the word, but the 
Maiiaia lorm is really the old Indian motif ol Vishnu 
Hanked by two (larudas, the powers ot (lood and 
Kvil. Mr. Best thinks it probable that the introduc- 
tion of the lizard or crocodile into carved de.signs 
originated in the viestern Baciiic, possibly in Indonesia. 
He gives numt'rous examples of superstitions con- 
nected with li/ards, one bimig that the Maori is 
said to behexe that the spirits of his ancestors revisit 
the earth m the form of lizards This may to some 
extent account for its introduction into Maori art 
Hawaiian LI'Gknds. — A collection of Hawaiian 
legends by William Hyde Bice forms Bulletin Bo. 3 
of the JSernice Paiiahi Bishop Museum at Honolulu. 
The narrator is the son of missionaries who arrived 
in Hawaii in 1840, and he lias been familiar with the 
Hawaiian language since his earliest childhood. He 
has been a member of the House of Represen tativc.s, 
and a Senator, and was Governor of Kauai under 
Queen Lihuokalani until after the revolution of i8<)8. 
The legends are fairy tales pure and simple xvith no 
underlying mythological meaning. They were told 
by the bards or story-tellers, cither itinerant or 
attached to the courts of the chiefs, where alone the 
stories were to be heard. Some had historical 
foundations now forgotten, others were eilorts of the 
imagination. Some of these legends Mr. Rice 
remembers having heard as a boy, and places 
mentioned in the stories were pointed out to him. 
Among the legends are those of Pele the fire-goddess, 
the Rainbow Princess, and Uliikaa the rolling island. 
Another tells of the Menchune, mythical dwarfs only 
two or three feet high, who were tremendously strong 
but ugly of face. They were credited with all sorts 
of magical powers and jicrfect skill, but would only 
work one night on any construction. If not com- 
pleted it was left undone. Other stories are those 
of Kaxvelo the hero of Kauai, of Paakaa and his son 
Ku-a paakaa, of Kana the strong, of the beautiful 
Kaih-lau-o-kekoa and of Makuakaumana, the man 
who was swallowed by a big fish, and several others. 
A glossary of Hawaiian terms vrtth notes is given as 
an appendix, and a portrait of Mr. 'Rice forms a 
frontispiece. The work is a valuable addition to 
the lighter legendary lore of Hawaii. 

NO. 2815, VOL. 112] 


Ceramics and Mineralogy in Japan. — Examples 
of the thoroughne.ss with which Japanese scholars 
bring the most modern developments of research to 
bear upon economic problems, and at the same time 
wdeome economic problems as enlarging scientific 
knowledge, are to be found in Vol. i, No. 3 of the 
third senes of Science Reports of the Tohoku J mpcrial 
Unnensity. The outcome in this case is that 
’"miiioralogists will learn much from experiments 
undertaken for the ceramic industry, since the scientific 
results that arc obtained in the course of the investiga- 
tions are recordeil as matters of fundamental interest. 
Shinjo SaLoh, for example, in his work on fire-clays, 
observes (p. 200) that kaoliniti* losiis its combined 
water between 400' and Ooo" (' , that an internal 
change takes place betw’ccn 000” and 1000'' 'C. ; and 
that between 1200'' and 1300" C. a further internal 
change occurs from the recombination of free silica 
and alunnmnm silicate that became dissociated at a 
lower temperature. The gradual corrosion and 
ultimate fusion of ipiartz grains 111 a magma formed 
from lead glass and clay pulverised together is, 
among many other instructive matters, illustrated 
by microscopic sections (p. 105 and PI. ii). Kiini- 
katso Seto (p. 219) gives a number of new anal y.ses 
of felspars, mostly from classical localities, and 
S. Kozu and M. ‘ Suzuki (p. 233), following Des 
Cloi/eaux, have studied the iiillucnce of ttunperature 
on the. optic axial angle of sanidme 'J'hc locality 
and chemical composition oi the sjiecimeiis are, we 
think, not stated The considerable increase in the 
optic axial angh* recordi*d for high tcm])eratures by 
Hes ('loi/eaux is found to be due to an abrupt change 
at about 900" C X-rays have been utilised, and the 
Laue diagrams obtained .slioxv that this change is not 
accompanied by alteration of the space-lattice. 

PiiYSioi.oi.n AL Classifr X I'lON OF Oats. — 
Investigations relative to the yielding and other 
properties of oat varieties umler ditterent conditions 
of soil and climate are described bv M. G. Jones in 
Bull ('. No. 3. of the Welsh Plant Breeding Station. 
Trials were carried out with autumn and spring 
sown varieties from 1920 2, aspects of their economic 
and agricultural behaviour bi'iiig considered I'lie 
dilterent varieties are compared with one another in 
detail, with special regard to such points as the 
relation between the yield of straw and various other 
factors, lor example, the time taken to reach maturity, 
the date of emergence of the panicle, average height of 
the plants and the yiekl of gram . 'I'he tillering capacity 
oi the same varieties in different years w'as also con- 
sidered. The information gained from the experi- 
ments indicates the possibility eventually of classify- 
ing varieties of oats on a physiological basis in such 
a way as to afford practical guidance to the farmer in 
the selection of his seed corn. 

Effects of Radium Radiations on Tissues.— 
The July issue of the quarterly journals Radium 
contains a number of papers dealing with t^ effects 
of the radiations from radium upon the ti.ssues^ The.se 
papers have for the most part been published in 
American Medical Journals and indicate the extent 
to which radium is used in many conditions other than 
malignant disease. A paper by Bailey and Bagg 
deals with the effects of irradiation on foetal develop- 
ment in the lower animals. On the basis of thii^ 
work, they consider that if radiatiofi is appli^^in 
late pregnancy, though it may not produce gross ^ 
abnormalities at birth, it may hinder the growth and; 
development of the child in later life. MacNem and 
Willis describe a case of squamous-cell carcinonai 



forming on the hand of a radiologist after too frequent 
exposures to tubat -of radium which he handled - 
during the course of clinical work. A new device’ 
for the application of radium to the tonsils is described 
by Stewart, a previous article in this issue upon the 
treatment of neoplasms of the tonsil by Quick show- 
ing that good results are obtained by methods which 
ensure a thorough irradiation of the affected parts. 

Cretaceous Overfolding in the Alpine Region. 
— A detailed review of the results of recent observa- 
tions on the Alpine overfolds, and particularly of 
L. Kober’s work on the deeply penetrating “ Taiicrn- 
fenster " in 1021, is given by A. Tonujuist of Gra^i 
in the Geologtsche Rundschau, vol. 14, pp. ij 0-145 
(1923). The title, “ Intrakreta/ische und alttcrtiilrc 
Tektonik der ostlichen Zentralalpen,” shows how 
the movements that have jiroduced successive over- 
folded sheets have been traced back into the 
Cretaceous ])eriod, the most striking evidence being 
the unconformablc deposition of the Gosau beds 
upon the earliest ovcrfolded senes. The notice ot 
Ivober's “ Bail und Entstehung der Alpen ” in 
Natttre, vol. 112, p. 322, gave some hint of these 
conclusions. 

Mptf.oroloov in thk East Indian Sh.\s. — The 
Meteorological Chart of the ICast Indian Seas tor 
September, recently issued by the Meteorological Office, 
IS of considerable interest. Winds and ocean currents 
are dealt with m detail, together with the normal 
atmospheric ])ressiire and temperature of air and sea, 
as well as other matter of im])ortancc to the navig.itor. 
The chart comprises the Red Sea and covers the area 
from the Cape of Good Ho])e to thi' China Sea and 
Western Australia. It is well shown how under 
normal conditions the ocean current responds to the 
prevailing wind, i'he winds are under the direct 
influence of the several areas of high and low^ baro- 
meter, and in any position on the chart the seaman 
can interpret the changivs he is experiencing, in 
normal circumstances, and can estimate how soon 
he may expect a cliange of conditions The observa- 
tions used extend over a period of about sixty years. 
On the back of the chart ocean currents are discussed 
for the track between Honolulu ami Eiji C.unent- 
roses are used on a system analogous to the wind- 
roses on the face of {he chart, a system somewhat 
open to question, and for any extended alteration m 
this direction expert knowledge is desirable, if 
possible equal to that given to the general system, 
hitherto used, of shoiving ocean currents. A com- 
parison IS given of temperature in fixed and in portable 
screens* on board ship. Probably the position of the 
screen must be left chiefly to the commander of a 
ship, with cautious suggestions. The usual form of 
screen used at sea, supposing the single louvre screen 
to be still in use, has to be .screened itself, as single 
louvres are not effective. 

Radioactivity and Solar Radiations. — It has 
been asserted that radioactivity is independent of 
all loiQwn physical agents ; but M. A. Nodoii, in the 
Comptts rendus of the Paris Academy of Sciences of 
June.ii, describes additional experiments, which seem 
to confirm his previously expressed view that the 
process is greatly accelerated by very penetrating 
radiations from the sun. These radiations are able 
to penetrate a thin sheet of lead, the absorption 
being greater the higher the atomic number of the 
screen employed. The action is more marked' during 
periods of sglar activity. 

. * Temperature of the Crookes Dark Space p 
Glqw Discharge. — Observations on the glow dis- 
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charge have^pTecently been made in the Physikalisch- 
Technischen Reichsanstalt at Charlottenburg by' 
Herr A. Giinther-Schulze. He measured the energy 
delivered to the cathode, and there converted into 
heat ; and found the ratio that it bore to the total 
energy delivered to the cathode and the dark space ; 
this amounted to 72 per cent, in argon at 1-83 mm. 
pressure, 39 per cent, in hydrogen at 2-37 mm., and as 
much as 73-4 per cent, in nitrogen at 3 ’53 mm. If the 
free path of the atoms corresponds to room tempera- 
ture, or the dark space is cool, this ratio is about 
20 per cent. The natural conclusion is that the dark 
space IS heated by the collisions taking place in it 
betw'een the positiye ions and the gas molecules ; and 
a calculation of the ])robabl? temperature, in the 
case of one of the experiments with nitrogen, leads to 
the figure 720” The electrical energy expended in 
the dark space appears to l>c sufficient to account for 
this nse of temperature. The length of tree path at 
this temperature is such that a considerable propor- 
tion of the ions pass through the dark space without 
colliding with a molecule, and the number of average 
free ]iaths between the boundary of the dark .space 
and the cathode must be small. All this agrees with 
the fact that, when th(‘ velocity of canal-rays is 
measured, a marked proportion have the velocity 
corresponding to the total catliode fall. The free 
path of the electrons is four times as great as that of 
the positive ions, so that most of them cross the dark 
space without collision, and begin to produce 10ns 
when they reach the negative glow, the maximum 
number per electron being equal - to cathode fall 
divided b\' ionisation voltage, It follows that the 
ratio of the electronic current to the ionic current m 
the dark space is about 1 . 10. 

h'UEE OF Sr.OW JiLhCTRONS IN MoNATOMIC 

Gases. — losing an nicandescent cathode, a cylindrical 
grid surrounding it, and a concentric cylindrical 
anode at a voltage very slightly higher than the grid, 
it IS found that the form of the characteristic curve 
showing the relation betw^^eii anode current and grid 
voltage is strongly inllucnccd, in the case of argon, 
by the abnormally long free path of very slow electrons 
through this gas. Minkowski and Sjioner in a paper 
dated March 27, published m the Zcitschrift fur 
Rhysik, give the curi es obtained w'ith argon, krypton, 
xenon, neon, and lii'lium. For the first three gases 
there is a sudden rise m the current curve at zero 
voltage, followed by a sudden drop ; with neon and 
helium, there is a less marked sudden rise, followed by 
a more gradual rise, in all these eases, however, and 
also 111 the case of mercury vapour, the shape of the 
curve near zero volts is to be explained by the fact 
that tlie free path of slow electrons is abnormally 
long. In the case of the inert gases, certain sharp up- 
wTird bends in the succeeding portions of tlic curves 
arc interpreted as being due to the fact that the 
electrons have reached the velocity reejuired either to 
excite the atoms or to ionise them ; and, making the 
proper corrections, the voltages agree quite well with 
those winch direct measurement shows are needed to 
produce these effects. When the electrons strike the 
atoms in inelastic collision their velocities are reduced, 
their free paths are increased, and, as a result, the 
current becomes greater. With argon, a number of 
these sudden jumps of current are observed, corre- 
sponding to two different excitation voltages, to the 
I ionisation voltage and to twice one of the exciting 
voltages or the sum of the two ; this implies that the 
velocity of the electrons, at one of the last-mentioned 
points, is such that it can collide with an atom 
exciting it, and ,, retain sufficient energy to excite 
another atom. 
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Report of the British Broadcasting Committee. 


'HE Ojmmittee appointed the Postmaster- 
General on April 24 last to consider the present 
position of broadcasting in Great Britain and make 
recommendations for the future, made its report to 
him on August 23; the document (Cmd. 1951, H.M. 
Stationery Office, price 91^. net) was issued to the 
public on Octolier 1 . 

By the terms of reference, the Committee had to con- 
sider . (rt) Broadcasting m all its aspects; (ft) the con- 
tracts and licences which have been or may be granted ; 
((.) tlie action which should be taken upon the deter- 
mination of the existing licence of the Broadcasting 
Company ; (f/) uses to which broadcasting may be put ; 
and (f) the restiictions which may need to be placed 
upon its user or development. 

The lieport, which is admirably drawn up, has been 
signed by all the members of the Committee ; re- 
servations are, however, made on a few points by 
three of them. There is every evidence that very 
careful consideration has bt'cn given by the Com- 
mittee to the many matters associated with the 
present -tlay broadcasting problem ; and certain im- 
portant recommendations are made in its Report. 
The task of tlie Committee has been one of peculiar 
difficulty, owing to the existence of a licence from 
the Post Office to the British Broadcasting Company 
for the operation of a .scheme which, while still having 
some eighteen months to run, has in certain respects 
broken down in practice. The Committee has wi.sely 
decidetl to di.sregard to a great extent this complica- 
tion and has dealt with the situation ^iractically as 
though tlie Government had a free hand 

In view of the possibility that all large communities 
may evmitually demand this inexpensive service, and 
that Imperial and international broadcasting services 
may eventually be (‘Stabhslu'd, the Committee con- 
siders that “ the control of such a potential power 
over public opinion and the life of the nation ought 
to remain with the State, and that the operation of 
so important a national service ought not to be 
allowed to become an unrestricted commercial 
monopoly.” It is further pointed out that a technical 
rea.son for such control also exists . all wireless 
telegraphy and telephony has to be conducted within 
a limit oil group of ” wave-lengths,” and every new 
wireless station takes up a certain “ waveband,” 
which no other sending station within a certain radius 
should be permitted to use. These ” wavebands ” 
must, the Committee eonsiders, be regarded as a 
valuable form of public property, and the right to 
use them for any particular jnirpose should be 
authorised only after careful consideration and in 
such a way that the public interest may at all times 
be fully safeguarded. 

The Committee recognises that broadcasting is still 
m its infancy and that new applications of it are 
likely to arise from time to time in many directions. 
It is of opinion that, if conducted on proper and sound 
lines, broadcasting wall be of great educative value, 
both directly and indirectly, and it has been much 
impressed with the widespread enthusiasm which 
broadcasting has aroused. The great interest in 
wireless telegraphy and telephony promoted by 
broadcasting m almost everj*^ class of society cannot 
but tend, the Committee foresees, to produce bene- 
ficial results, stiniulatiTig as it docs experiment and 
research. ” 'I'hc listener,” the Report says, " may 
perhaps become an experimenter ; the experimenter 
may possibly become an inventor.” 

The Report deals briefly with the events which led 
to the appointment of tlie Committee and gives an 
outline of the present scheme, its merits and defects 
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being set out. The Committee places on record the 
fact that the evidence placed before it “ demonstrates 
that the British Broadcasting Company have shown 
enterprise and ability of a high order in carrying out 
their undertaking and have done much valuable 
pioneer work in the face of many difficulties.” The 
Report also comments upon the objections which 
have been raised by certain manufacturers and dealers 
to the present scheme. The (kimraittee expresses the 
following opinions thereon. It agrees with the view 
that it is wrong m principle to attempt to control the 
manufacture and importation of wireless apparatus 
by means of licences issued by the Postmaster- 
General. As regards the remaining objections, it 
agrees that the scheme gives the British Broadcasting 
Company unusual powers ; the Committee, however, 
has had no proof that the Company has made any 
improper use of its position. The scheme for levying 
a contribution on ajijiaratus from the manufacturers 
was, the Committee points out, iraposeil by the 
(iovemment as a condition of the broadcasting 
licence which the manufacturers desired. 

The first of the recommendations contained in the 
Report relates to a matter affecting the Controlling 
Authority, The Committee considers that the ques- 
tions involved in broadcasting are .so complex, and 
the decisions to be taken so various and require .so 
much technical and other consideration, that a Stand- 
ing Committee (unpaid) should be set up by Statute 
to assist the Postmaster-General in the administration 
— technical, operative and general — of broadcasting. 
It IS recommended that this Committee, for which 
the name " Broadca.sting Board ” is suggested, should 
be composed of an independent chairman, preferably 
a specially qualified member of the House of ('ommons, 
nominated by the i’ostmaster-tieiieral, and twelve 
members — of these two should be specially qualilitid 
jiersons nonnuatetl by the Postmaster-General, and 
the remainder should be drawn from certain interests 
or bodies named in the Report. In connexion witli 
this recommendation, the Cxirnmittee thinks that 
broadca.sting may eventually become ” so great a 
national responsibility as to demand the creation of 
a small paid body of experts, to whom (always 
subject to the E^ostmaster-Gcneral) its control should 
be entrusted.” 

Sir Henry Norman, a member of the Committee, 
makes an important reservation in relation to the 
coinTx>.sition of the proposed Board. In his opinion 
” a heterogeneous Board of thirteen members, giving 
voluntary .service, eleven of them not necessarily 
with special knowledge of the subject and possibly 
without technical knowledge at all, presided over by 
a member of the House of Commons, who would, of 
course, be chosen from the political party in power, 
and whose tenure of office would be subject to political 
exigencies, would be inefficient, would carry little 
authority, and its proceedings would therefore be 
for the most part futile.” Sir Henry is in favour of 
the appointment of a highly-qualified and well-paid 
Broadcast Control Board, say, of three members ; 
that is to say, he would prefer that immediate effect 
should be given to that part of the Committee’s 
Report which recommends the creation at a future 
date of a small paid body of experts for the control 
of broadcasting. 

The arguments for and against the operation of 
the broadcasting services by the State are set out in 
the Report. 'The Committee considers that the 
objections to State operation of the service outweigh 
the advantages ; at the same time, it is of opinion 
that no licence issued by the Postmaster-General 
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should preclude tlw Government from using its own 
wireless stations for the broadcasting of such informa- 
tion as may be deemed desirable, subject, of course, 
to the ordinary broadcast programmes being interfered 
with as little as possible. Mr. C. Trevelyan, a member 
of the Committee, expresses regret that his colleagues 
were unable to agree to the operation of broadcasting 
by the Post Office, lie is of opinion that a situation 
may easily arise in which this may be the only satis- 
factoiy-^ possibility and gives reasons for the views 
he holds. 

In dealing with the means of secunng widespread 
reception with the cheaper types of receiving sets, 
the Committee points out that most of the existing 
difliculties might be avoided or reduced by the 
provision of a considerable number of transmitting 
stations of lower power than those already existing. 
The possibility of employing relay stations and 
linking them up by Post Office telephone trunk lines 
to mam centres is also touched upon. Developments 
in these directions depend u])on certain technical 
factors, and the outlay for thus dealing wutli the 
whole country w^oiild be large, both as regards the 
wireless stations and the land Imes. Such a scheme, 
the Committee points out, would enable great 
numbers of persons to use “ crystal ” receivers, and 
it is likely the revenue from licences would be corre- 
sjiondingly increased. So far as future developments 
are concerned, the (knnnuttee thinks that the greatest 
latitude should be left to the Controlling Authority, 
and is a matter m which it would be unwise for the 
t'ommittee itself to attempt to define the policy which 
sliould be adojited. A recommendation is, however, 
made that the licence issued to the British Broad- 
casting Company, which has the reiiuisite organisation 
and technical and other experience, should, subject 
to certain variations in its terms indicated in a later 
part of the Report, be continued. 

The alternative methods of meeting the cost of 
broadcasting and the se\’eral considerations that come 
into play are comprcliensively flealt with in the 
Report. Having considereil the evidence placed 
before it on the subject, the Committee has come to 
the conclusion that, in order to cover the cost of 
ruTiiimg its eight stations and to pay a dividend on 
its capital at the rate of 7.^ per cent, per annum, the 
British Broadcasting ('ompany requires a revenue of 
I bo, 000/. a year — or, if allowance is to be made for 
future developments and improvements, not less than 
250,000/ a year Of the methods of raising revenue 
proposed, the Committee entirely rejects the one 
containing a proposal that the cost of broadcasting 
should be met wholly or partially out of public funds. 
With regard to the suggestion made to it that a 
substantial contribution towards the cost of the 
service shoaild be obtained by means of a system of 
licensing the manufacture and sale of wireless appara- 
tus, the Committee says that the proposal ments 
careful consideratioh, but it is unable to recommend 
its adoption. 

In dealing with the existing method of raising 
revenue by means of fees collected on licences issued 
to owners of receiving apparatus, the Committee has 
had to consider the objection which has been raised 
in principle to a Government Department handing 
over public revenue collected by it to a private 
individual. 

The (Committee is of opinion that the arguments 
advanced against the adoption of this method of 
providing funds for broadcasting are based on an 
mcorrect conception of the nature of tlie trans- 
action and recommends the continuance of the 
present arrangement whereby revenue is collected by 
means of licences for receiving sets, a part of which 
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is handed over to the British Broadcasting Company. 
7 'he aim of the Post Office should, the Committee 
thinks, be to obtain sufficient revenue from licence 
lees (a) to cover administrative expenses in connexion 
therewith with a safe margin, and (6) to provide the 
necessary contribution to the cost ol the broadcast 
programme. In the event of a considerable increase 
in the number of licences, the resulting suqdus should, 
it is suggested, be devoted (i.) to reducing the licence 
fee ; or (li.) to improve the service ; or (iii.) to both 
these purposes. As the Post Office authorities esti- 
mate that the cost in connexion with the issue oi 
licences is unlikely to exceed is. (id. per year per 
licence, an amount of 75. (id. per licence would be 
available, if recjuired, to meet the cost of all broad- 
casting services Tlie total number of licences issued 
up to the present is about 170,000, and there are 
about 30,000 applications for experimental licences 
held in suspense, making a total of about 200,000. 
It Ls impossible, of course, to say what is the number 
of unlicensed stations , it is stated in the Report 
that tlie number is probably nearer 200,000 than 
100,000. The Committee is of ojimion that, if a high 
.standard of programmes is maintained, it is not 
unlikely that within a few years the number ol 
broadcast listeners may rise to a million or more, 
In view of the possibilitv of a very considerable 
increase in the number of licences, the Committee 
suggests that under any new arrangement a slidinfj 
scale should be adopted in relation to the proportion 
of the licence fees to be paid to the operating company 
or companies. 

The Committee recommends that the marking ol 
apparatus .should be abandoned and one uniform 
licence introduced for broadcast reception and anothei 
for experimental work. It is further recommended 
that the broadcast licence should be placed on salt 
at Post Offices and issued on payment of the fee 
without any formalities or questions. It is pointed 
out that the Post Office would thereby be rclicverl ol 
the difficult and somewhat invidious duty of deter- 
mining whether applicants are genuine experimenters 
or not. With a view, however, of safeguarding neigh- 
bouring installations from interference, it is recom- 
mended that a clause should be inserted m the new 
licence in the following terms : — “ The station shall 
not be used in such a manner as to cause interference 
with the working of other stations. In particular, 
back-coupling must not be used to such an extent as 
to energise any neighbouring aerial." Disregard ol 
this condition should, it is suggested, render a licence 
liable to summary cancellation, and, further, that 
provision should be made for levying a penalty in 
cases where a licensee can be proved to have re- 
peatedly caused 2>crious interference. It is also sug- 
gested that for purposes of meeting cases where 
persons set up and use unlicensed receiving stations, 
statutory powers should be obtained similar to those 
already possessed by the Customs and Excise Depart- 
ment m connexion with the licences they control, so 
as to place the Postmaster-General in a position 
(a) to call upon suspected persons to fill in a lorm 
of declaration showing whether they are liable to a 
licence fee or not ; and [h) to accept a compromise 
fine in the case of a minor default as an alternative 
to prosecution. 

Having regard to the existing agreement between 
the Post Office and the British Broadcasting Company, 
the Committee recognises that it would not be possible 
for the Postmaster-General to introduce any change 
in the present scheme whereby the rights of the 
(k)mpany would be adversely affected, except as a 
matter of negotiation between the parties thereto, 
It is of opinion that the immediate adoption of it^ 



N4TURE 


[October 13, 1923 


560 


reconiineiulations as a whole would entail certain 
adverse ctfccts on the British Broadcasting Company 
and its (onstituent members. In consequence, the 
Committee suggests that if its recommendations arc 
earned out forthwith, the proportion of the licence 
fee to 1)0 paid to the Company should be increased 
from to qs. (^d. per licence, subject to the applica- 
tion ol the sliding scaU; already referred to ; this 7s. bd. 
rate to take effect from November i, 1022, when 
broadcast receiving licences were introduced. It is 
further recommended that the period of the Com- 
pany’s revi.sed licence should be extended for two 
years beyond the original term, i.c. to January 1, 
1927 It IS proposed that in return for these con- 
cessions the Company, on its part, .shall agree {«) to 
tlie immediate application of the scheme recom- 
mended ; (/)) to the revision of its articles of associa- 
tion, in order to provide (1) for dealers and retailers 
of wireless aj)paratus to obtain at least one 1/. 
shan‘ ill the Company, (2) for members of the public 
to take up shares, if and when fresh issue of capital 
is made, and (3) for securing adeijuate representation 
on the Board by the new membership , and (r) to 
the abolition of the deposit of 50/ now reijuired from 
members. 

Mr J. C. W. Keith (the General Manager of the 
British Broadcasting Company), a member of the 
Committee, makes a reservation as to the conditions 
proposed in relation to the issue of uniform licences 
and as to the general application of the scheme 
recommended ; he is of opinion that under the pro- 
posed SI heme the interests of tlu' British manu- 
facturers will not lx‘ sutlicientlv safeguarded 

On th(' technical side, the Committee makes certain 
important retomim'iidations as to wave-lengths 
and the hours during which broadcasting services 
may be jirovided. It considers that arrangements 
should be made for the gn^itest jiossibh' extension 
of the existing broailcast band of wave-lengths 
{350 to 423 metres), yireferably bv the allocation of 
a band from 300 to 300 metri's, excluflmg 440 to jbo 
metres, and that all possible steps should be taken 
to proleit the band allocatetl to broadcasting from 
interference bv ollu'r siTvices. The Committee 
further suggests that the present restrictions on the 
hours of broadcasting should be removed, so that 
additional broadc.isting facilities might be jirovided 
These changes, it is considered, can be leadilv intro- 
duced without detriment to the other interests which 
have to be con.sidered. 

In relation to the broadcasting jirogrammes, the 
Committee states that the British Broadcasting 
Company has achieverl a large measure of success in 
gauging tlie public taste and providing programmes, 
and sugge^s that tluTe should be a gradual extension 
of broadcasting of news, under proper safeguards; 
it is also urged ^hat more latitude should be given 
to the broadcasting of special events without regard 
to hours. Vmally, the Committee places on record 
its conviction that the Bostmaster-Gencral should 
remain the final arbiter when any question is raised 
as to what kind of matter may of may not be broad- 
casted. 

Contemporaneously with the issue to the public 
of the Report of the Broadcasting Committee, a 
statement was sent to the Press by the l^ost Office ; 
therein it is announced that the Postmaster-General 
feels that it is not possible for the scheme recom- 
mended by the ('ornmittee to be brought fully into 
operation immediately, but, with the view of the 
continuance of the broadcasting services, he has 
agreed with the Company to the introduction of a 
constructor’s licence at a fee of 155. for a limited 
period — the licensee must in such cases give an 
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undertaking that, m constructing his apparatus, 
he will not knowingly use parts manufactured else- 
where than in Great Britain or Northern Ireland. 
Further, with the view of meeting the case of the 
200,000 persons who are supposed to be m possession 
of unlicensed receiving apparatus, it is proposed to 
issue a special interim licence at a fee of 13.S. also, 
covering present apparatus, whether home-made or 
purchased and irrespective of its place of manu- 
facture, provided that this licence is taken out before 
October 13. In such cases no charge will be made 
for past u.sage, nor wall proceedings be instituted for 
the failure fo comply with the law. The issue of 
the constructor’s and the interim licences will be 
continued until December 31, 1024, and, subject to 
sanction by the House of Commons, the Postinaster- 
(ieneral agrees to pay 12s. Oc?. and 75. (id out of the 
13.S. and lOi'. broadcasting licences respectively to 
the British Broadcasting Comj^any. The decision 
of the Postraaster-Cieneral to raise the licence fee 
to till* homc-constructor has come as a real disajipoint- 
menl to a very large number of them : to many of 
tliis class of listener the increase of the fee from io«, 
to 159. makes all the difference whetlier they can 
pos.sess a licensetl station of their own or do without 
one altogether. 

An agreement has also been come to between the 
Post Office and the British Broadcasting Company 
for the modification of the articles of association of 
the Company on the lines recoinmeTided by the 
Committee The licence now held by the ('om]).iiiv 
wnll be prolonged, on suitable conditions, to the end 
of iy20 ; provided that the ('ompany gives a satis- 
factory^ service and is willing to erect additional 
stations, should tlie Postniaster-GiMieral rcijnire this 
to be done, it is given what is virtually a monojioly 
during the uncxpircd period of the original agreement 
However, the rights of the Postmaster General are 
reserved, m certain circumstances, from and after 
December 31, H)2 j , thereafter not only mav he, 
ill appropriate cases, license otlier organisations, 
but he may also give them an ade(|iiate share of tlie 
rev'enue ari.sing from new’^ licences The Postmaster- 
General may further (without regard to geographical 
area) license other services wilhoui wntlulraAvnig 
any part of tlu' licence fees to winch the Company 
may be eiititleil. 

It IS announced also that the I’ostmaster-Cieneral 
proposes at an early date to ajqiomt an Advisory 
Board, as recoin tnemled by the Committee, to assist 
him in all important cpu'stions relating to broadcast- 
ing. J^resumably this Board will be a statutory body ; 
whatev’^cr mav be the sources from which its member- 
ship is drawn, it is to be hoped that every care will 
be taken to avoid the creation of the inefficient type 
of Jioard so strongly condemned, and justly so, by 
Sir Henry Norman in the special paragraph con- 
tributed to the Report by him. 

The action taken by the Postmaster-General on 
the Report of the Broadcasting Committee brings 
to a close the deadlock which has now for some 
months existed between the Post Office and the British 
Broadcasting Company. It is somewhat unfortunate 
that the restoration of peace between the parties 
to the original agreement has been purchased at the 
expense of a class, the home-constructors, who are 
deserving of greater consideration than they are 
about to receive. It is not at all improbable that 
the course of events may cause both the Postmaster- 
General and the British Broadcasting Company to 
regret that the recommendaitions of the Broad- 
casting Committee in relation to the introduction of 
one unifonn broadcast licence have not been at once 
put into force. 
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Pioneers of Metallurgy,' 


relationship of scientifically trained experts 
to the actual work of the world is much closer 
than at first sight would appear. The introduction 
of bronze and iron into the daily life of our ancestors 
marked the initiation of epochs of an importance to 
civilisation only secondary to the advent of fire. 
Metals were prepared from their ores, and worked into 
beautiful and useful forms, thousands of years befora 
science, as now understood, existed. So far as we 
know, the necessary knowledge and skill must have 
been arrived at by a process of trial and error ; or, 
in other words, by the method of experiment and 
observation. There have been, from time to time, 
revivals during which the arts and crafts made great 
steps forward. These steps must necessarily have 
resulted from the revival in individual workers of the 
dormant interest and belief in experiment and observa- 
tion, no doubt stimulated by the generally increased 
activity of thought in the times in which they lived. 
The material progress of the jiast has invariably been 
due to observation of the actual phenomena leading 
to experiment on, and observation of, tlie effect of 
changed conditions on these phenomena ; observa- 
tion followed by thought, leading to experiment, 
followed in turn by further thought. 

While the vast majority of our fellow-men have had 
neither the desire nor the capacity for expenment and 
observation, it is impossible to avoid the conclusion 
that there have been from the start of the human 
race individuals of this type to whom civilisation on 
its material side has owed practically everytliing. 
Of the e(]ually important element of thought which 
must follow observations if these are to lead to 
practical achievements much might be said. While 
thought must be critical m the broadest sense, it must 
also be constructive. In the true pioneer it must, 
if need be, override the purely negative function of 
criticism, for without courage and enthusiasm in 
facing the unknown no real pioneering work can be 

* Abstract of an addn'ss delivered by Sir George Heilby on September 1 1 
at the opening of the new Metallurgical Department of the Umversily of 
Manchestei. 


done. This type of constructive thought in its 
higher development is one of the rarest of intellectual 
qualities. 

The pioneers among the early workers in metals 
must, like their more modern succes.sors, have pos- 
sessed some strains of this great quality, this instinct 
which makes for progress. Here also we find that 
there has been absolute continuity in the evolution 
of workers in metals from our prehistoric ancestors 
down to the designers of this laboratory, which in 
itself is a visible expression of the latest thought and 
practice in the production and manipulation of metals. 
One of the laboratories here is named after Henry Cort, 
in memory of his epoch-making work on the manu- 
facture of malleable iron in Great Britain one hundred 
and forty years ago. This may be gladly accepted as 
an admirable illustration of the point that the qualities 
which make for progress are deej) down m tlie very 
nature of the individual pioneer, who, in many cases, 
owes little or nothing to the systematic knowledge of 
science. In Cort’s case he knew the primary object of 
the free exposure of molten cast-iron rich in carbon 
to a moderately oxidising atmosphere in which the 
carbon was burned away, but it is improbable that he 
had any theoretical idea as to how the fibrous texture 
of the resulting iron was produced. By trial and 
error he definitely ascertained the conditions of 
atmosphere, of temperature, and of working at each 
stage which would attain the desired result, and this 
knowledge he was able to translate into a workable 
process on a large manufacturing scale. 

While an exact knowledge of scientific laws and 
methods is a tool which must be placed m the hands 
of the future workers in, and directors of, the metal 
iiidustnes, the material on which this tool is to be 
employed must be their own close and personal 
observation of facts and phenomena, and time must 
be unsparingly devoted to the acquirement of this 
habit until it becomes instinctive and automatic. Let 
us not forget that, in spite of our wide knowledge of 
scientific laws and phenomena, the skilled craftsmati 
may still be our model in this type of observation. 


American Genetical and. Botanical Research. 


great amount of valuable research being 
-*■ accomplished in biology, genetics, and botany 
by the invi^stigators of the Carnegie Institution of 
Washington is shown by the reports from the Depart- 
ments of Genetics and Botany m the Year-Book for 
1922 of the Institution. Reports are included not 
only of the experimental work at the Station for 
Experimental Evolution near New York, the Desert 
Botanical Laboratory at Tucson, Arizona, and the 
Coastal Laboratory, at Carmel, ('alifomia, but also 
from men holding chairs in various American uni- 
versities, and from travel experiments in regions so 
far afield as South Africa and Australia. Only a few 
of the many lines of research of which this Year-Book 
contains reports of progress can even be mentioned 
in a short review. 

We may mention Prof. W. E. Castle's continued 
studies on inheritance in mice, rats, and rabbits, in 
which the linkage relations between groups of char- 
acters are being worked out on a basis similar to the 
Drosophila experiments ; ^ and the further investiga- 
tions of Prof. T. H. Mgrgan and his collaborators on 
the constitution of the germ-plasm in that little fly. 
Prof. C. A. Kofoid reports the discovery of amoebae 
in connexion with such diseases as arthritis deformans 
(in bone marrow) and Hodgkin’s disease (in lymph 
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glands), and has also investigated various intestinal 
parasites. Mr. Albert Mann .continues a mono- 
gr^hic study of North American diatoms. 

The work under the direction of Dr. C. B. Daven- 
port includes many diverse fields oi/ activity in 
genetics, eugenics, and animal beliavidur. Co- 
operative breeding with mice and dogs ; the study 
by Dr. Banta of mtersexes and eyeless variations in 
parthenogenetic Cladocera ; the continued experi- 
ments of Dr. Riddle oh the metabolism of sex and 
other problems in pigeons ; the investigations of 
Messrs. Blakeslee, Belling, and others on variations 
and chromosome relations m Datura, some of which 
parallel conditions discovered in (Enothera a decade 
ago ; pedigrees of anstogcnic and cacogenic families 
— these are but a few of the activities of this 
laboratory. 

In botany, the report of Dr. D. T. MacDougal from 
the Desert and Coastal Laboratories is mainly con- 
cerned with physiological and ecological problems. 
The continued investigations of Dr. H. A. Spoehr and 
others on photosynthesis and other processes in the 
leaf have established a quantitative relation between 
photosynthesis and respiration. Dr. MacDougal con- 
tinues the study of various problems of hydration 
and penneability in the plant cell, including the use 
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df a type of artificial cell. The clendrograph is also 
applied furtlier in the study of the growth of trees 
and minute changes in the volume of the trunk. 

The ecological work includes a study by Dr. Forrest 
Shrove of the factors infiuencing the altitudinal dis- 
tribution of vegetation in Arizona, various observa- 
tions by Dr W. S. Coojier on the strand vegetation of 
the Californian coast, and on the endemic conifers of 
the Monterey peninsula. Dr. \V. A. Cannon reports 
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an*^atmometer experiment ta^st the evaporating 
^ower of the air in the Karroo and other parts of 
South Africa, and a study of the tnttispiring power 
of various Karroo plants, including species of Aloe, 
Ga.steria, Cotyledon, and Protea. A similar series 
of observations on Wclwitschia near Swakopmund 
shows that its transpiring power is very low. Full 
reports of many of these lines of research are either in 
preparation or will be published later. R. R G. 


The Mechanics of a Cyclone.^ 


A KfiTFWDRl'HY attack is made by Dr. V. H. 

Kvd, in the paper refcired to below, on the 
problem of the circulation of the air in a cyclone, the 
source of tlie energy necessary for its maintenance, 
and the disposal of the rising cur liie cyclone con- 
sidered IS necessarily “ ideal,” with circular isobars, 
the pressure at any distance from the centre being 
determined by an arlutiary formula which gives good 
results for the body of the cyclone but causes a clis- 
contmiiity at the lioiiiidary. 

'i he first jiart of tJie papiT, entitled ” Preliminaries,” 
leads to a senes of fundamental differential eipiations 
which cannot be integrated, and m the second part 
a grapfiical method of solution is developed, by which 
the air-patlis appropriate to the pressure distribution 
are constructed. This uietliod is next applied to the 
more important casi* in which a uniform pressure 
gradient is snper^iosed on the original circular isobars 
'fhe results rin> shown both as actual paths of air 
particles and as a synchronous representation of 
actual wiiul such as we See in a tlaily weather chart. 
In both cases the jiresenlation a])]}ears to be in good 
agreement with Nature, broiii the air-paths so con- 
structed It IS (s'lsy to compute the variation of the 
surface area occupied by any gu'cn mass of air, and 
consefiuently the regions of rising and falling air. 
This IS done for the surface, in Fig 33, wdiich is re- 
produced here (Fig. i ) . The figures n‘i)resent tlie per- 
centage value by which the area clianges m an hour, the 
broken lines referring to contractions (1 rising air), 
and the full lines to dilatations. The region of falling 
air in the north-west cjuadrant is of great interest 
and receives an important verification, wulli which the 
author was apparently not accjuainted, in a chart 
show'ing the distribution of weathc*r with reference to 
the centre of a depression v^hiih crossed England in 
November 1015 (A. K. M. Geddes in y.J.R. Meteor. 
Soc , 43, i()i7, p. 15). 

1 he third part of the paper applies the results so 
obtained to the construction of a picture of the mechan- 
ism of travelling cyclones, sup])orted by an actual 
numerical example. The ordinary temperature dis- 
tribution results at great heights m a system of open, 
nearly parallel isobars corresyionding with winds of 
great v'elocity at the cirrus level , this is tenned the 
stationary .system, and from the nature of its origin 
it extends with decreasing intensity nearly to ground 
level. Hence a travelling (yclone can be divided 
into four parts, namely, the ground stratum ; the 
lower stratum of ihe free atmosphere in which the 
velocity of the wind arising from the stationary 
system is less than the speed of the cyclone ; the 
central part of the cyclone, in which these two are 
et]ual ; and the higher stratum, in which the velocity 
of the wind from the stationary system is the greater. 
The resulting jiressure distributions, wind velocities, 
knd vertical motions in these layers are studied, and 
combined in a description of the circulation of the air, 

* I’uWikatirtncr fr.i del n.inske Metconjlogiske Tnstitut. MtvMelelser Nr. 

^ Mctcoit)l(»fjical Probk'ra^. i • Travclhn({ Cvt lonos. By V. H. Ryd. 
Pp IV + 12+. (K)nbenh.ivn : G. E. C. Gad, 1923.) 
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The conclusion is that the air which is thrust up in 
the portion of the cyclone with negative coefficients 
cannot escape until it reaches the highest stratum 
referred to above , in this stratum it is carried for- 
ward out of the .system. The same conclusion applies 
to the descending air, which is sucked from the 
higher stratum to the ground level. Hence the 
“ stationary system ” proviiles the energy of the 
cyclone, anti the author considers that in niost cases 



last chapter attention is briefly directed to the agree- 
ment of these theoretical results wnth actual observa- 
tions of the direction and speed of cyclones and the 
vertical and horizontal distribution of terniierature, 
including the existence of a ” cold front,” which is 
thus shown to be a consc<jucnce, and not a cause, of 
the formation of a cyclone. 

The paper is highly mathematical in treatment ; 
this IS, of course, necessary m a scientific account of 
new work, but it is unfortunate as being likely to 
deter the reader without a high mathematical equip- 
ment, although actually much of it can be read 
without mathematics. In view of the great interest 
at present taken in the ” polar front ” theory of 
cyclones and the importance of this vindication of 
the older view, it is to be hoped that the author will 
shortly present us with a more popular skccount, 
including more illustrations from Nature. -It would 
have been better to have avoided attaching two 
different meanings to the symbol R. even though no 
confusion is caused thereby. 

4 
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Universitj^nd ]&ducationa!t Intelligence. 

Aberdeen. — The following assistants have been 
ippointed : Anatomy, Mr, A. Lyall ; forestry, Mr. 
R. V. Laing ; mathematics, Mr, J. T. Lawrence ; 
latural philosophy, Mr. H. D, Gntlilh ; pathology, 
Mr.. J . F. Davidson ; physiology, Mr. J . Fiddes ; 
jurgery, Mr. W. Anderson. 

Cambridge. — Of the additional annual grant of 
jo,ooo/. from the University (Grants Committee, 
innounced by the Vice-Chancellor in his annual 
iddress to the University, a sum of 4000/. annually 
’rom the total is ear-marked for the next ten years 
or the Women's Oilleges. 

St. Andrews — The induction of Prol John Read 
:o the chair of chemistry 111 tlic United College, and 
>1 Prot. Adam J^atrick to the chair of medicine m the 
[Tni versify , took place in the Hall of the University 
f.ibrary, St. Andrews, on Fridav, October 5, at 4 r.M. 


vSpeaktng at a prize-distribution ceremony at the 
Maharajah of Kasimbazar’s Polvtechnic Institute, the 
levi \’ice-('hancellor of the University of Calcutta 
Messed Cap! Petavel’s scheme (described in Nature 
)f August zb, I0Z2, p. 208) for establishing in Bengal 
:o-operative educational colonies in which pupils 
vould spend a considerable jiart of their tune in 
^•cmimerative employment on farms and in w'ork- 
dioyis. “ Boys following the school and college courses 
IS they are nov\, reseiubh!," he remarked, “ a flock of 
iheej) rushing over a precipice,” — referring to the 
notorious overcrowding of the occupations for which 
alone those courses attord a suitable preparation. 
The scheme, however, notwithstanding its endorse- 
ment by the former \'ice-ChancelJor and many other 
Calcutta notables, still hangs fire, for want, apparently, 
of the funds necessary for making a start. 

The foundation stone of the lirst of the permanent 
buildings of the Uni\ersity of Western Australia 
was laid on September i by the Premier of the State, 
Sir James Mitchell. This building, which is being 
erected for the natural science lecture rooms and 
laboraloiies, is placed on rising ground overlooking 
Melville Water on the Swan J<iver. The southern 
aspect of tlie building and its general design will give 
every facility for niicroscopt* work. It is proyioscd 
to proceed next with the transfer of the departments 
of chemistry, physics, and agriculture before removing 
the arts faculty and the administrative sections 
from the present temporary buildings in the centre 
of Perth city. The engineering school is already 
on the permanent site, having been in 1014 m the 
Crawley Mansion House on the transfer of the estate 
to the University by the (rovernnient of Western 
Australia. 

Progress in home economics education during the 
years 1920-22 is de.scribed 111 Bulletin No, 6 of 1923 
of the United States Bureau of Education. A 
general demand forretrenchmentm .school expenditure 
led to proposals in many parts of the country for 
eliminating home economics as well as music, art, 
industrial arts, and agriculture from school curricula, 
but a reaction speedily ensued accompanied by a 
marked stimulation of local interest in the teaching 
of these subjects. Meanwhile, the campaign for 
economy had improved the teaching of sucii subjects 
as cookery through necessitating the use of simpler 
and less expensive methods and extreme care in regard 
to the quality of the resulting products. One of the 
most admirable modifications of home economics 
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courses was the devotion of increased time and 
attention to training young women in child care and 
welfare This framing has been linked with the food 
courses in high schools through individual pupils being 
made responsible in the later stages of their work for 
the nutritional condition of some younger child. The 
food courses have themselves been markedly changed, 
cooking processes receiving less, and nutrition and 
dietetics greater emphasis tlian formerly, 

Rix'Ent awards of Industrial Bursaries and Over- 
seas Science Research Scholarships by the Royal 
Commission for the Exhibition of 1S51 are as follow'S. 
The names of the nominating institutions are m 
brackets. Inditsirxil liiirsarics • J. INI. Todd (Uni- 
versity of h’dinburgld, W Met'artiiey (HenolAVatl 
College. Edinburgh), G. B. Hamilton and ]) Murray 
(Umversitv of Gla.sgow), G. G Forrest (University of 
St Andrevv.s), T Etheridge (University of Birming- 
ham), A (t Oates (University of Bristol), I^*. Allen 
(Universitv of Leeds), W JC Noddings and E. K. 
Knight (University of T.iverpool). G. Lindlev (Uni- 
versitv of xShelheid), F I'. Ridley (UnivT*rsitv of 
Durham . Armstrong t'ollegc), J S Wilson (Uni- 
versity ('ollege, Nottingham), j h'. Smith, J M. 
Radchife, anil W. \ T’. loslier (University of Cam- 
bridge), P C. h'ngland (Universitv of London : 
King’s ('ollege), W F. J Budgen (Universitv' ' of 
London • East London ('ollege), A Taftel (Uni- 
versitv of Ixindon Universitv College). G A. 
Bimiiyman (Imperial ('ollege of Science and Tech- 
nology), j R. Rowlands (University ( ollege of North 
Wales, Bangor). A. K. Brown (University ('ollege of 
South Wales and Monmouthshire, ('ardih), (). Cf. 
Ivvans (University College of Swansea), A ('roffey, 
R. FU T. Tricker, and C. R. Smith (University of 
Manchester) Sdriut^ Researoh Stholayahip'^ : J. F 
Lehmann, Phvsics (Universitv of Alberta), I. R. 
McHaftie, Physical (^hyniistry (Universitv' of Mani- 
toba), W, L Webster, Phvsics (University of Toronto), 
R W. E B Harman, Phv'siral Chemistry (University 
of New Zealand), L H. Martin, Physics (University 
of Melbourne), E. Lions, Organic Chemistry (Uni- 
versity of Sydney). 


Societies and Academies. 

Paris. 

Academy of Sciences, September 17— M. Joseph 
Bonssinesq in the chair. — The jiresideni announced 
the death of M. J. Violle — P. Villard : The true colour 
of clouds. It is generally admitted that tlic true 
colour of clouds is w'hite, and tliat the colour effects 
observ'd! are due to the coloured rays of the sun at 
sunrise and sunset. From the results of twenty 
years' observations the author believes that this is 
not always the case and that clouds may possess a 
colour of their own, not nece.ssarily white, <ilthough 
illuminated with pure white light Variations of 
colour have been noted during the disappearance and 
rc-lormatioii of light cumulus clouds. — P. Sergesco : 
The distribution of the eharaclcnstic values of the 
nuclei of Marty N(,r, y) -A(.r)K(.v, y). — Antoine 
Zygmund : The Ricmann theory of trigonometrical 
.senes. — Cieorges J . Remoundos ; A property of 
elimination and algebroid functions. — O. M. Tino : 
The pa.ssHge from the theory of the fundamental 
Fredholm functions to that of the fundamental 
Schmidt functions. — Serge Bernstein : The mathe- 
matical demonstration of Mendel’s law of heredity. — 
A. Petot : A characteristic difference between the 
modes of action of front and back brakes. It is 
shown that there is a fundamental difference between 
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the action of front and back braking on a motor-car. 
The latter arrests only the motion of translation 
of the car ; in the former the brake also affects 
the car’s movement of rotation round the vertical. 
— L j. Simon and M. Frerejacque : The action 
of dimethyl sulphate on salicylic acid, methyl sali- 
cj’late, and metlioxysalicylic acid. Sulphonation and 
mcthylation. In the absence of water, methyl 
sulphate and salicylic react, giving three substances, 

cji,(c)H)(C(u:H3)S(),ii, r,H3(oii)(co,(:H3)so,CH„ 

and (.\,l-l3(()CHi)(C03CK3)S03ll, The trimethyl sul- 
phonated derivative is not produced.— Ch. Courtot 
and A. Dondelinger ; Some new secondary bases of 
the inchMie series - -Paul Dumanois : A method of 
air-drying. A scheme lor preventing (he moisture m 
air n'.iclnng absolute alcohol or jietrol stored m bulk. 
- h. Vincens : 'J'he a.s])crgillomycosis (jf bees. — 
K. Herpin ; h'lliology and development oJ Nereis 
caxdata. 
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Cww«ll pour rlSplorRtion de U Mer. Rapport* 

pt Proc6«-V«rijini Vol. 81 : Rapport Atlantique- 1922 

(Trovaux dii Oteityf^Wfiau Continental AtlanflQue) (Atlantic Slope 
Committee). PunKI|^|n I'alde de Dr. Bd. Le Danuis. Pp. 46-t-l<i 
plttnnhea. (Ooi>enhl^KW^. F. H 0 st et Fils.) 

Hmithsonmn Miscolltnoous C/Ollectlons, Vol. 70, No. 2: History of 
Bleotrlc Light. Uy Henry Schroeder. (Publication 2717.) Pp. xii|+i*5. 
Vol. 76, No. 8: On the Fossil Crinoid Family Cutillocrinidir. By Frank 
Bpriiigor. (Publication 2718.) Pp. 41+5 plates. Vol. 76, No. 4 : Report 
on Co-ojmratlvH Educational and Research Work carried on by the 
Smithsonian Institution and its Branches. (Publication 2719.) Pp. SO. 
(Washington: Smithsonian Institution.) 

Proceedings of tlie Aristotelian Society, Now Series, Vol. 28 : Con- 
taining tlio Papers read iKifore the Hncicty during the Forty-fourth 
Session, i»22-lli2:i. Pp. il+ 2 HO. (Loudon: Williams and Not gat e ) 


Diary of Societies. 


MONDA r, OiTonKU 15. 

OK Srm.KONH OK Em. t ANT), at 5 - 


Koyai. Coi.i.k.i.i 
Ncciosis. 

ImsTiTUTKOK Mahink Enoinekhs, Jno., at ()..‘10. 
Mi'cUng. 


■ Pior Slmttock: 


Extraoidinary GeiU’ial 


S\ DNEV 

Royal Society of New South Wales, \ugust i. — 
Mr. R. II. C'ambage, picsidcnt, m the chair. — S. Dodd : 
( ancer of the car ol slice]) : a contribution to the 
knowledge of chronic iriitalioii as a .secondary factor 
m the causation of cancer m the lower animals, 
('ancer of the car is r.ither common in shec]) in 
Au.straha. itars from 47 sheep so affected were 
examined microscopically : 32 were found to be 

definitely cpithchomatous ; g showed a condition 
of chronic inllammation only, and 0 were m .a pre- 
canccrous stage. An allected shcej) received edive 
was ke])t under observation ; live months later the 
middle cervical gland showed signs of enlargement. 
Six months altei rec+njit the slice]) was killed and the 
autopsy showed piactically the whole of the ear to 
be carcinomatous. The lads presented support the 
view that a chrome irritation, naturally occurring, 
may le.ul to cancer m the lowj.‘r animals. -J. S. Cash 
and ('. 1 ', Fawsitt : The estimation of cineol m 
essential oils by the Cocking ])roce.ss. The method 
consists in mixing the oil with o-crcsol m certain 
fixed proportions and finding the freezing point of 
the mixture. Tlie method is more easily earned out 
than any of the other methods usually employed for 
estimating cmeol. The results are at least as accurate 
as Riose obtained m other ways and the accuracy can 
be increased by taking into consideration the density 
<)f the oil. — } 1 . J. Hynes : Investigations by the late 
C. O. Hamblin into tlie Helminthosponum disease 
of wheat. Pathogenicity tests indicated that the 
strain of Hchninthosporium isolated from Marshall’s 
No. 3 wheat at Cowra 111 November 1920 is a true 
parasite of the wheat plant, capable of causing a 
‘‘ Foot-Rot ” condition and also lesions on the leaves. 
Seed from diseased plants wlicn sown gave nse to 
healthy ])lants. The “ h'oot-Rot ” condition was 
observed at Cowra m 1921 on 150 different wheat 
varieties. Spores of llelmiritliosponum were found 
on Slav rye, skinless barley, Hordeum munnum, 
Bnmnts inermis, B. stenlis, and .spear grass. 


TUESDAY, Or'TORF.R 10. 

Royal Society iif Mktjh ink, at 6. Genoml Meuting. 

Royal PmiTo«mAi*nit' Souikty or Great Britain, at 7.- J. G. Marsliall : 
Tlio Bark Page ot a Ncwop.-iiMT. 

Royal Ahthkufqlouiua t, iNaTiTUiK, at 8.15.— Piof. B. Neu berry ami 
otlinis : DiKcusHion on The Oiigin of Oultivateil Plaiita. 

WEDNESDAY, Oi'toiikr 17. 

Royal Metkorolook'ai Society, at f> — DisriiNsioii uii a paper liy Sir 
Napier Shaw and Ca]it,. D. Bnint : Towards a Basis of Meteorological 
'lliiMiry -Thirty-inno Ai tides of Condition for tlie Middle Atmosplinro. 

RNroMouHiifAL Society ok London, at n. 

Royal Michohcopical Society, at 8.— W. h’ Charles : Peculiaritips m 
the Devnliipmeiit of t)ie Ant's Foot.— M, T. Donne: A New Variable 
Light Screen foi Use with the Micrnsoope.— Prof. Ekendrannth Gliosli : 
MonocystRioH Irom the Eaitli worms of Calcutta. 

THURSDAY, OrTORFR 18 

Roval Aeronaiiiiial Sociktv (at Ro>al Soiictv ol Aris), at 5.30 — 
Si|iiadion Leadei H M Hill. The Maniein les ot Inveiled Flight. 

Child-Study Society (at Royal Sanitary Institute), at H.- Di. F. S Boas 
Some As|s*cts of llie Depai tnienlal Rejioit on Eiigiisli, 

Institution OK Klkctkical Enoineehb, at 0 — l)i. A Russell- Pie- 
sidential InaiiKiiiHl Addiess. 

Chemical SoriEiv, at 8. -II (i W Norrihli Studies ol Electrovalency 
J’ait III Tlio Catalytic Activation of Molecules and the Hcactioii o( 
Bthyleiie and Bminitie. 

Socitriv FOR Constructive Birth Control and Racial Proorlss (at 
Essex Hall), at 8 — Dr. Muiie Slopes . Medical Contradictions and 
Mistakes in Evidence m hci Recent Ca.so (rresideiitial Addicss). 

FRIDAY, OcTORER 19. 

Royal Colleok of Huroeonh of Enoi.and, at 5.— Sir Aithiir Keitli 
Heinial Formations of DeNelopmental Ciigin wliidi occm along liie 
Aiiinciitary and Respiratory Tracts 

INSIITOTION OK MECHANICAL E.stjinkeus, at 6.- Sir John DeMraiiee- 
Presidential Address. 

Royal PiiuTiMiRAFHic Society of Great Britain, at 7.— A. I’eieiia: 
In a Kinema Studio 

Junior Inbtithtion or Enoinker.s, at 7.8b.— F, W. Dyo : The Gas Boilei 
(or Circulator) and its Aiiplication. 


PUBLIC LECTURES. 

SATURDAY, OnoBFR 13 

Horniman Miiskum (Forest Hill), at 8.80.- Capt. W. H. Date Wireless 
Telephony— a Popular Eximsition. 

Univkhsitv CoLLFAii, I.oNDON. At 5.— Miss I. C. Ward : The Application 
of Plioiietics to tlic Curing of Siieocli Delects. 

TUkSDA F, October 10 

Univkkhity Collfoe, London, at 6.80.— Prof. A. V. Hill: The Present 
Tendencies and Future Comjiass of Physiological Science. 

GREanAM CoLLFi.E, at 0 — Sir Robert Armstrong - Jones : Physic. 
(Succeeduig Lectures on Oclolier 17, 18, and 10.) 


Official Publications Received. 

Mitteiliingoii der Natiirforschendeii Gosellschaft in Bom. Ana dem 
Jahic 192(1, Pp. h + 179. Aim dein Juhre 1921. Pp, \lvi+320+P2 
Tafeln. Aim dciii Jahie 1922. Pp. lxiv+171. (Bom: K. J. Wyes 
Brlieii.) 

Unhersity of California Publications in American Archwology and 
Ethnology. Vol. is, No. 9 ; A Study of Bows and Arrows. By Saxton 
T. Pope. I’p. 829-414+ plates -16-04. (Berkeley: University of California 
Preas.) 

The North of Scotland College of Agriculture. Calendar, Session 
192;U24. Pj. viil+12s. (Almrdeeii.) 

The North of Scotland College of Agriculture : County Extension 
Dfipartniont. Roiiort on County Extension Work, 1H22-2S. Pp. 60. 
(Aberdeen.) 


WEDNESDAY, October 17. 

University CoLLtriK, London, at 3.— Prof. K. G. Garduei : Problems of 
the Difimo (Barlow Lectin es). (Succeeding Lectures on October 24, 
81 ; November 7, 14, and 21.) 

Royal Institotk or Puiilic Health, at 4.— A Greenwood : Cancer and 
the British Em]nro Cancer Campaign. 

Kino's College, London, at 5.30.— Prof. A. Bendy: The Biological 
Foundations of Society. (Biicceedlng Lectures on October 24, 31: 
November 7, 14, 21, 28 ; December 6 and 12.) 

THURSDAY, October 18. 

Kino’s Colleob, London, at 6.80. —Prof. J. A. K. Thomson : Tlie Function 
of Scholarship. 

SATURDAY, October 20. 

Horniman Musedm (Forest IHIl), at .8.80 —Miss M. A. Murray : Tutankh- 
amen and his Times. 
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Scientific Papers and Books. 

“ Of making many books there is no end ; and 
much study is a weariness of the flesh.” 

O NE of the problems which scientific investigators 
have to face is that of the great mass of literature 
with which they are supposed to make themselves 
familiar before they proceed along the road in which 
their interests lie. It is almost impossible in these 
days to keep in touch with everything published, even 
in a single department of science, by all the scientific 
societies and institutions of the world ; and the result 
is that the announcement of an interesting observa- 
tion or experiment is frequently followed by a claim 
for priority from another worker in tlie same field. 
Creative work of the first order is of course very 
rarely anticipated in this way, but determinations of 
properties, measurements of values, observations of 
structures, records ol particular effects, and so on, 
are often duplicated and sometimes lead to disrus.sions 
into which unworthy imputations are introduced. 

Such publications as tlie International ('atalogue of 
Scientific Literature and the Royal Society Catalogue 
are useful as guidance to what has been published on 
various subjects or by different workers, and several 
.scientific societies publish collections of abstracts 
periodically, while the excellent Subject Index to 
Periodicals issued by the T.ibrary Association pro- 
vides a means of ready reference to the titles of many 
papers worth attention. These and similar aids can- 
not be neglected by investigators engaged in original 
siientific work unless they are indifferent to what 
has been done, or is being done, by others in the same 
field. It is said that a government official who had 
been largely responsible for securing a grant for the 
International Catalogue of Scientific Literature once 
asked a distinguished man of scienc'e whether the 
Catalogue was very useful, and was astonished at the 
reply : “ T do not know, because 1 liave never used it.” 
Few people engaged in research are, however, so 
original that they can afford to take this risk ; for, 
like wise inventors, they realise that unless they know 
what has already been produced they may waste 
much valuable time in doing something for which no 
claim for originality can afterwards be substantiated. 

The numerous original papers which reach Nature 
office every week in publications of societies and as 
separate reprints, afford us an idea of the difficulty 
in which every scientific investigator must find him- 
self. We cannot attempt to do more than mention 
a few points of prime importance or wide interest 
selected from these papers ; for merely to give the 
titles of them all would occupy several pages every 
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week. livery paper received is, however, sent to a 
contributor familiar with the general subject and not 
likely, therefore, to overlook anything of outstanding 
importance. Our columns of Research Items, and 
short articles which follow them, represent the result 
of such eclectic surveys of a ])ody of literature wliich 
increases in volume every week, and from which 
limitations of space permit only a few specific points 
to be described. Nothing more can be reasonably 
expected in a general scientific newspaper such as 
Nature, the main appeal of which is to the scientific 
world as a whole and not to a specialised section of it. 

It is even more difficult to decide how to deal with 
the great mass of scientific books now published than 
it is with papers. Within llie past four weeks, for 
example, we have received no less than 150 volumes, 
almost all of which have distinct characteristics and 
many of which merit extended notice, on account 
cither of the positions of tlie authors or the interest 
of the subjects. It is obviously impossible, however, 
for us to review more than a fraction of these volumes 
without destroying the lialance and the character of 
our columns. Our monthly list of Recent Scientific 
and Technical books includes bil biographic details of 
every book received, as well as of others, and this 
should serve as general guidance to the various works 
being issued on siicntific subjects. By publishing 
all these titles we are able to do for books what it 
is impossible to undertake for single papers or memoirs. 

As regards reviews, experience shows that those of 
the essay type, which deal with the subjects of the 
books broadly and descriptively, are most widely read, 
and therefore serve the best purposes of both author 
and publisher. Summaries of the contents of the 
various chapters of a book, with comments upon them, 
are more appropriate in prospectuses and advertise- 
ments than in the columns of a journal w^hich aims 
at interesting its readers in the progress of science 
generally, and not alone in the special portion of the 
field in whicli they are themselves working. A review 
should, however, be a judgment as well as a descrip- 
tion ; for readers are guided by it in their decision 
whether to add the book to their libraries or not. 
Differences of temperament are sometimes responsible 
for the same volume being praised by one reviewer 
and condemned by another of equal authority. Some 
reviewers are always kind, while others are always 
critical, looking for faults rather than for points worthy 
of commendation. To this class belonged the reviewer 
who concluded his notice with the words “ We have 
not found any mistakes, but no doubt there are some.” 
If a book contains a large number of errors, probably 
the best plan is to neglect it altogether. We prefer 
not to print lists of such errors, but to send them 
NO. 2816, VOL. 1 1 2] 


to the author or publisher, who is always grateful to 
know of necessary corrections of this kind. 

The authors who are never satisfied with the treat- 
ment which their works receive are those who evolve 
elaborate theories, or assert new principles, without 
sufficient knowledge to understand how untenable 
their views are. If their works arc not noticed, autliors 
of this type nourish the grievance that there is a 
conspiracy of the scientific world against them. It is 
useless to publish a short notice stating that the work 
has no scientific value or is fundamentally unsound. 
What such authors expect are discussions in detail 
of the points they raise, though no one else would be 
likely to be interested in such discussions. 

From our point of view, the size of a book affords 
no standard of the space which may appropriately 
1)0 given to it. Interest of tlie subject and distinc- 
tion of the author are the chief claims to attention. 
A slender volume may thus be more worthy of extended 
notice in the form of an essay review than one of a 
thousand or more pages. With the best intention in 
the world, however, spa('e cannot be found for adequate 
notice of all such works now pulilished. Necessity, 
and not inclination, determines what can be dealt with 
in this way, and from the rest it is only possible to 
select some for notice in our Bookslielf columns. What 
WT particularly desire authors and publishers to under- 
stand is that tlie sending of a l)ook for review creates 
no obligation to publish a notice of it. All that we 
can undertake is to examine the book and to send it 
to a reviewer with an invitation to contribute a review 
of a prescribed length, or to include it in a parcel of 
books with a request to select a few of the best for 
notice. The rest appear only in our monthly lists. 

Even with these limitations, the congestion of 
reviews and minor notices is always severe, and we 
are never able to outrun the flood of literature which 
continually threatens to overwhelm us. It would be 
easy to publish every week an equal number of reviews 
and other notices to that included in the present 
issue, and yet not exhaust the pile of books which 
merit consideration. Critical minds may deplore this 
abundance of printed pages, but to us it seems that 
most of the books have some original characteristics 
of style, substance or treatment, and we must confess 
to a feeling of sympathetic regret for the authors whose 
works have often to be dismissed somewhat summarily, 
purely on account of considerations of space. They 
should be as grateful as we are that leading workers 
in all branches of science are willing to examine books 
carefully, and to make some of the volumes subjects 
of such interesting and useful notices as those which 
continually appear in the columns of Nature, and are 
represented by the reviews included in the present issue. 
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^ The Scope of Science. 

The Domain of Natural Science : the Gifford lectures 
delivered in the University of Aberdeen in 1921 and 
1922. By Prof. E. W. Hobson. Pp. xvi + 510. 
(Cambridge : At the University Press, 1923.) 
215 . net. 

D r. HOBSON’S important book falls into three 
main divisions : the first consists of four lecture.s 
and describes his general philosophical position, or 
rather, as he would prefer us to say, his view of the 
nature of science and its relation to philosophy ; the 
second, being in fact the bulk of the book, comprises 
fourteen chapters, giving a survey of tlie development 
of scientific thought in all its main branches from 
mathematics to biology ; the third, which is a sort of 
epilogue, brings the book within the terms of the 
Gifford Trust and deals with the limits of natural 
science and religion : this is the last two chapters. 
We will say a few words about each in turn. 

Dr. Hobson’s general view of the nature of science 
agrees with tliat of Mach and Karl Pearson. He 
explains it cari fulls and fretpiently, and arranges the 
main substatRe of the lectures so that they depend on 
this thesis and illustrate it. In this view a scientific 
theory is “ a conceptual scheme, designed by the 
S}Tithetic acti\’ity of the mind, working with the data 
of perception, for the purpose of representing particular 
classes of .sequences and regularities in our percepts.” 
It has notliing to .say as to the reality, or non-reality, 
of anything behind phenomena, nothing as to efficient 
or final causes. 1 1 is an intellectual shorthand , enabling 
mankind to deal more and more economically and 
effectively with the facts of perception which crowd 
in upon us. 

Dr, Hobson is very careful to remind us of the 
implications of this point of view at every turn in his 
argument, and it is especially congenial to his own 
mathematical mind. For this reason he has been able 
to give us an exposition of the doctrine, quite un- 
exampled in England, if not abroad. Mathematics 
obviously illustrate the thesis best, and he shows us, 
e.g., how in dynamics the failure sharply to distinguish 
the conceptual statement of scientific laws and theories 
from statements as to percepts has obscured the true 
nature of science. We can speak and think clearly 
about a conceptual body moving in conceptual space 
according to definite numerical specifications, whereas 
there is no meaning in the assertion that a body moves 
uniformly in a straight line in physical space. In the 
same way Dr. Hobson quite rightly treats Einstein’s 
theory of relativity as a conceptual correction of the 
Newtonian conception : not as a revolution and, above 
all, not as a new philosophy. 
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Jt was certainly a happy thought on the part of the 
lecturer to turn his general argument into a sort of 
generalised history of science, and a happy liberality 
on the part of the Gifford Trustees which enabled them 
to include it within the comers of their scheme. 
Histories of science arc much in the air just now, and 
we are constantly seeing small popular books issued 
on .some aspect of the subject, generally biographical. 
Here we have a survey by a master of the fundamental 
science of all, who has for years interested himself in 
general scientific development, and applies an acute, 
impartial and cautious mind to a statement and an 
estimate of all the leading theories, especially the more 
recent, in physics, cosmology and biology. It is a 
most careful and substantial work which will be of the 
greatest service to future toilers in the same .field. 
For between the popular histories and the specialist 
and the philosophical— of which this i.s an eminent 
example — there is still a gap waiting to be filled by a 
concrete, lively, up-to-date survey, such as Mrs. Fisher 
attempted in the ’seventies and ’eighties. 

Dr. Hobson’s survey requires careful reading, as it 
has arisen from careful and thorough thinking and 
writing. He passes from weighing and delimiting the 
determinist physical schemes of science to a similar 
comparison and estimate of dynamical theories; From 
this to a discussion of the conservation of matter and 
energy, a sphere which gives him .s('ope for penetrating 
application of his general theory. What is to be under- 
stood by the statement that matter can be neither 
created nor destroyed ? If we mean a substratum, 
sub.stance itself, not identified with any physical pro- 
perties, but the bearer of them, we remove our principle 
from all possibility of verification and make it a bare 
philo.sophical assertion with no direct relation to the 
world of percepts, outside the domain of natural 
science. 

This discussion is followed by a full account of the 
recent electrii'al theories of the nature of matter and 
of the various manifestations of radio-activity. Two 
chapters discuss cosmical theories and Einstein ; four, 
biology in general, the living organism, heredity, and 
the evolution of species. In all, the same balanced 
judgment is maintained, with the same readiness to 
keep and inculcate an open mind towards the indefinite 
expansion of scientific truth. Thus, while not accepting 
the adequacy of any determinist scheme at our present 
stage of thought, we are not to consider that there are 
any barriers which will prevent “ even larger tracts of 
phenomena from being correlated with deterministic 
descriptive schemes.” In the realm of life, while 
allowing full force to the contentions of Driesch and 
the Neo-vitalists, he tells us that we must be prepared 
to contemplate as a possibility that the ultimate 
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answer to the question, “ Wliat is the distinction 
between living and non-living matter ? ” will be that, 
within the categories of science as here expounded, 
there is no final distinction. 

One is not surprised to find in the application of 
. this theor>' of the nature of science to the question of 
religion, or rather of theism, in the two concluding 
chapters, that Dr. Hobson’s attitude is frankly, com- 
pletely and impartially agnostic. He examines the 
various forms of theistic belief very briefly and points 
out their difficulties. He also— and this is perhaps 
the most valuable part of this section — indicates the 
change which has taken place in the line of defence in 
recent times. In pre-Kantian times the defenders of 
theistic theories based them on evidences of design, 
on the objective iiniv^erse. Tliis Dr. Hobson dis- 
misses with the remark that those who argued from the 
mechanism of the world to a (ireat Mechanic forgot 
that the watchmaker has bis material supplied ready 
to band : his design consists in the adaptation of tlie 
^wen materval lo his own idea. The Great Mechanic 
ol the universe has to siqiply his own material, and it 
is j)re(’ise]y m understanding the origin of the material 
itself, the life itself, that the supreme difficulty lies. 
'J’he more recent arguments from design arise from the 
purposive activities, the enteleehy as Driesch names it, 
of particular organisms, not from a general purpose in 
the universe as a wliole. Tlie arguments wdiich now 
appeal most lo mankind — ajiart from these purjiosivc 
adivities of individual living I icings— are the need of a 
Universal Rational Mind to justify and act as a basis 
to the general inlelligibililv of the universe; and the 
moral argument, that vve need tlie conception of an 
Ideal Being to supjily the notions of value towards 
wliich mankind is always striving, and which he does 
not find in the humble origins of life towards wliicli 
S('ientifi( research is constantly pressing him. This 
latter attitude dates in its modern prominence from 
the work oi Kant. On the former our author aptly 
quotes trom Dr. Raslidall : “ We cannot understand 
the world ol whii h we form a part excejit upon this 
assumption ol a Universal Mind lor whii'h, and in 
W'hich, all tluit is e.xists. Such is the line of thought 
W'hidi presents itselt to some of us as the one abso- 
lutely convincing and logically irrefragal)le argument 
for estalilishing the existence of God." 

Here Dr. Hob.son leuvi's it, being content in this part 
of his argument, as in the rest, to state the rival positions 
whi('h he considers either that science has not yet 
conquered, or tliat do not properly belong to science 
at all. For his own view of science, as a man-made 
scheme bringing together, (darifying and co-ordinating 
our percepts for our own convenience of thinking and 
appl>ing our thought to action, a purely human 
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4 ^thesis is quite sufficient. The perceptual domain 
is such that whole tracts of it, and processes in it, 
are capable of description by rational schemes j and 
these schemes are so far justified by successes in the 
past that we can see no limit to their extension in the 
future on the same lines. These lines are, truthful 
observatii^^the simplest hypothesis which co-ordinates 
the facts* dnd verification by a subsequent return to 
Nature. The progress which man has made in framing 
such schemes so far surpasses what he has achieved 
either in ordering his surroundings or improving his 
own nature, that we are justified in treating it as the 
index of his advance. It was the most remarkable 
and permanent achievement of the Greeks. Its return 
in the sixteenth century marks the beginning of the 
modem world. Its dominance in the present age 
confronts us with our most serious problems and 
inspires us with the strongest source of hope for their 
.solution. F. S. Marvin. 


A Reconstruction of Polynesian Culture. 

The Belief in Immortality and the Worship of the Dead. 
By Sir James G. Frazer. Vol. 2 : The Belief among 
the Polynesians. Bp. ix + 447. (London: Mac- 
millan and ('o., Ltd., 1922.) i8?. net. 

I N ]^)lynesian mythology tlie god ]\^iui, fishing m 
the waste waters of j)rime\'al chaos, hauls up 
the Lsland world at the end of his line. It requires no 
less skilful a fishennan to liring ujj again the Polynesian 
world of savage liie and custom trom the c'haos of 
insuffic:icnt and scattered data embedded in travellers’ 
and missionaries’ records. Sir James Frazer, by the 
present volume, deserves to take his rank lieside the 
primeval fishers— though his w'urk of resc uing a world 
in dissolution must have been mueh less joyous and 
probably more diffii'iilt than that ol the (‘arlier sports- 
mcm. Those w'ho know the immense difiiculty of 
extracting truth from amateur ethnographic material, 
and of giving it scientifie and literary form, will be alile 
to appreciate the industry and genius eonUiined in 
this latest contribution of Sir James Frazer. 

There is probably no more fascinating chapter of 
ethnography than the life and customs of the Poly- 
nesian islanders, as they were before European con- 
tamination. The present volume is the best all-round 
picture of Polynesian life available, for here, as in his 
other books, Sir James Frazer gives more than he 
promises. The title indicates that the research will 
be concerned with native beliefs in immortality and 
wnth the worship of the dead. In order not to tear 
tjie subject Out of its context, however. Sir James 
describes the Polynesian ideas oi the next world 
against the background of their religious and magical 
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creeds, and these again he places within the setting of 
tribal life, not forgetting to give us a picture of the 
physical environment. 

Thus, in one archipelago after the other, we receive 
a vivid though fleeting vision of the lofty volcanic 
peaks, the forest-clad slopes, and the shaded coral 
beaches where clearings, smoke, palm plantations, and 
gabled roofs indicate the sites of villages. We are 
then led over the settlements, shown the eager gardeners 
and the skilled fishermen at work, the talented and 
industrious artists carving and decorating various 
objects with their fantastic designs, the indefatigable 
manufacturers weaving mats, shaping and polishing 
stone implements, building canoes, and erecting huge 
houses. They are doing all this, in pre-European 
times, with the aid of stone implements only, without 
the help of any metal. We see the adventurous sailors 
setting out on some distant expedition, whether as a 
semi-religious, semi-dramatic company of wandering 
perlormers in the Society Islands, or as a formidable 
raiding party in Samoa, or as a trading expedition 
from Tonga to Kiji. We are shown some of the strange 
an > liccnlTous customs of the South Sea Jslandeis, 
wliere a natural exuberance and a touch of artistry 
redeem them oi their cruder features. The ceremonial 
and festive hie ol the islanders, culminating in the 
Areoi perfornian'cs of the Otahiiians, is recorded here 
in a \cry i omplcte manner, and the t ritual caution 
and conslriictne talent of .Sir James allow us to learn 
all that IS genuine and true aliout these institutions of 
which much must, alas, remain lor ever a mystery. 

It IS impossible to summarise briefly this masterly 
account ol Tol)'iic'sian civilisation, giving due con- 
sideration to the diffcrciuc'S as well as to the similarities 
between its various brant'bes. The great unilormity 
of this rnllure is indeed remarkable m a jieople seattered 
over a wide area in small and isolated communities. 
Linguistically they are so alike that one must speak, 
as Sir James does, of one I’olynesian language with 
dialectu' varieties. In soi'ial organisation they show 
a remarkable uniformity in structure, with their 
permanent village communities, with the simple system 
of kinship terms and the institution of social rank, 
hereditary and hedged round with taboos and cere- 
monial observances. Rank gives also })olitical power 
in a highly developed chieftainship or kingship carried 
almost to deification. In economic pursuits they are 
similar, cultivating the same staple plants (taro, sugar- 
cane, bread-fruit, kava, and palm), and showing the 
same gaps and developments in arts and crafts. 

But, for the student, the differences between the 
various Polynesian branches arc quite as importaE|,t 
as their similarities, and the present volume will be 
of special value and interest just becausq it does not 
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lump all Polynesians together, but gives a series of 
monographs, on the Maoris of New Zealand, on the 
inhabitants of the Tonga archipelago, on the Samoans, 
the Hervey Islanders, the Otahitians, the Marquesans, 
and the HawaiiaQS. 

In each chapter, the local beliefs in immortality 
occupy a dominant position, though always kep> in 
proper proportion within the general picture. It 
would be useless to summarise each type of Polynesian 
afterworld. Like their emstoms and institutions, like 
their decorative art and mythology, the paradise of 
these natives is at the same time fantastic and beautiful, 
quaint and romantic. Born of hope and fear and human 
presumption, as all such beliefs Are, it“ is a dream- 
land built up on the pattern of this life, improved and 
yet formidable, attractive and yet never really desired. 

There is no doubt that the beliefs in human im- 
mortality, together with the fear of the dead and the 
hope of their beneficent intercession in earthly affairs, 
ha\'e been among the most imyiortant moulding forces 
of human religion. The chroniclds of lhe.se beliefs, 
ranging over the whole world and over all levels of 
nvili.sation, wliicb Sir James Frazer is now giving us 
in one volume after the other, will rank among the 
most important documents for the study of compara- 
ti\e religion. For the jiresent, Sir James, engro.ssed 
in the quest ol the immortality of all the pt'oples of 
the woild, .seems to be obliMoiis of his own ; in this 
desenptixe Nolimie, as m the jirevious one on Australia 
and Melanesia, he \Msely resists the temptation to put 
forward brilliant theories and daring hypotheses. But 
tho.se who know Sir Jarnes’.s method reali.se tltat before 
framing any tbeor}' he \ias to study the fads, to collect 
world-wide material, and examine it by the compar- 
ative method. Folleited with the author’s width and 
depth ol outlook, with his unrivalled gri]) of sources, 
and his genius for an all-round jireseiitation, it is given 
out to .scholars, who will thus have liefore them all the 
facts bearing on this problem of highest importance. 
But all anthro]iologists hope, of course, that there will 
come a last and < rownmg volume in this series, in which, 
as in the lourth jmrt of his “ Totemism and l^xogamy,” 
Sir James will develop another of his theories which 
have so greatly influenced modern humanistic thought. 


The Rise of Civilisations. 

The Cambridge Ancient History. Edited by J. B. 
Bury, Dr. S. A. Cook, F. E. Adcock. Vol. i : Egypt 
and Babylonia to 1 580 B.C. Pp. xxii + 704-^12 maps. 
(Cambridge : At the University Press, 1923.) 355. net. 

T he most valuable and scientific part of this work 
is the first sixth of the volume, by Prof. Myres, 
which is an elaborate correlation ol Tertiary geology, 

Q I 
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climate^ conditions of life, and movements of races. 
Tliou};h the detail might be gleaned elsewhere, the 
realisatjon of the manner in which each change con- 
ditions others, the presentation of the continuity of 
this pre-history, and the living sense of the realities of 
existence, put plainly to tlie reader the complexities 
of tracing the history of man. Such a mass of detail 
c'annot be at all a final statement ; the knowledge that 
has lieen gleaned in the last fifty years is miK'h too 
fragmentary as yet. We can weh'orae this as a piece 
ol courageous charting, which will show where the 
blank jilaces he, and make us realise the value of 
scattered items which may be fitted into jilacc. 

Aliove all, Prof. Myres lias the historical sense w'hich 
IS needed for success in interpreting the facts of an- 
thropology and arclueology. 11 is attitude about some 
essential matters may be noted, lie accepts fully the 
production of skull form and features by conditions 
of food and life, yet also accepts the racial character 
ol skulls. The waiting problem is that of the time re- 
ijiiired to alter racial tyjies under different conditions; 
this is not touched on here, for the good reason 
that there has been no general study ol it as yet, 
although It is at the basis ol anthrojiology. lie aciepts 
the unity of Isuropean and Mediterranean changes of 
level in glacial times ; and he takes the longer scale 
of human relation to glacial epochs, as according 
better with evidences from the Nile. He regards the 
Mousterian work, of the third glaciation, as having 
been annihilated by the Aurignacian people arriving 
from the S.W. The Solutreans he accepts as coming 
from the N.K. steppe, perhaps derived directly from 
Acheulean w'orkers, and flowing across Europe, forming 
the earliest people of Scandinavia, passing down into 
Egypt, and also southward to Susa. Thus the unity 
of culture in these regions is accepted. The Ciipsian 
was a ruder style, originating in North Africa and push- 
ing up as far as Belgium, leaving kitchen middens, 
which iioint to a communal habit. The Magdalenian 
jieople are regarded as only an Atlantic branch of the 
Solutrean in a harsher climate ; but the appearance 
of that type of work in l^gypt seems to show that it 
was not so local, and would be due to a definite move- 
ment of a people. 

( oming to later times, the Highland or Alpine people 
are postulated as extending over all the mountainous 
region from Armenia to h'rance. When we look at 
the various races already pushing about in the world, 
it would be incredible that along two thousand miles 
of unfavourable country one race should persist 
without spreading down into better lands on both 
sides. The type is here derived from the food con- 
ditions of a forest jieople who lived mainly on fruits 
and roots. The principle of skull type being conditioned 
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by climate and food seems the only explanation of 
the similarity of Alpine people, and we may talk of 
an Alpine type, while by descent the people might 
tielong to a dozen different races living in the neighbour- 
ing plains. This mountain life appears to confer 
dominant qualities on the people, when mixed with 
other races. The so-called Armenoid is suppo.scd to 
have come from the Asia Minor plateau ; but if the 
type depends on mountain life, why should it not 
equally have grown in the J.ebanon or North Syria ? 

The supreme value of pottery as archaeological 
evidence is lovingly expounded in two pages, after 
which there is a careful account of the Lake culture, 
the Danube peoples, Anau and Susa, the Mediterranean 
culture, the Beaker folk, the Bronzi? users, and the 
Halstatt age, explained by several original maps. 
This work has laid down the first stage of a science, 
by forming a continuous and consistent scheme of 
the whole, by w’hicli each fresh detail found will have 
its value as confirming or correcting this framework 
of our conceptions. 

The other chapters which deal with the age of 
artistic and written records are sound statements ol 
what is now' know'n, and ai.cessible in other works. 
The most original parts are on the early Babylonian, 
by Prof. Langdon, and on the early Aegean, by Mr. 
Wace. In a vol ime so crow'ded with detail there 
mu.st be many differences ol opinion, which it is im- 
possible to note here. The treatment of historical 
material in general does not freely sacrifice it to the 
internal consciousness of the German school. We 
may note in passing that glass w'as not an Egyptian 
invention, but was very rarely introduced from some 
outside sour<‘C during thousands of years, before it 
liccame suddenly very common after the conquest of 
Syria, 1500 B.c. Glaze was knowm from the earliest 
prehistoric age in Ivgypt, but it is not likely to have 
been invented iiy that culture. The long priority of 
Sumer and Elam before the ('ivilisation of Egyjit is 
well stated by Prof. I.angdon. 

However much w'oik the writers have put into this 
book, they have lx:en crippled by the editors not 
allowing illustrations. The ideal of the publication 
is far too literary’ . Even the age of Acts of Parliament 
needs some material representations to understand it, 
and to write of times in which the whole evidence is 
material, without using any illustration, is dancing 
in fetters. It would be as practicable to w'rite of 
palaeontology without a figure of a fossil, or of geometry 
without a diagram. The salvation of this work would 
be to issue an explanatory volume of small figures of 
everything named here, and in a second edition put 
in numbered references to the figures, 

W. M. F. P. 
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The Genetics of the Fowl. 

Heredity in Poultry. By Reginald Crundall Punnett. 

Pp. xi + 204 + 12 plates. (London : Macmillan and 

Co., Ltd., 1923.) 105 . net. 

IV /[ ODERN genetics is founded in great measure 
upon the results of experimental breeding 
A'ork with material which, in the opinion of the average 
>tock-breeder, cannot be regarded as a “ real ” animal. 
To him, Drosophila melanogaster , and all that pertains 
thereto, is far too remote to have any bearing upon the 
peculiar problems of the man who raises stock for profit, 
lie does not understand why Drosophila is unique as 
genetic material. The experimental biologist must 
liave an animal with few and heteromorphic chromo- 
somes ; it must be easily and cheaply kept under 
lal)uralory conditions ; it must exhibit a very varied 
rharaclerisation and it must breed rapidly, producing 
large numbers of offspring in ea('h generation. 

It has to be confessed that to the breeder of pedi- 
greed stock, the geneticist has but little to offer that 
('an be applied with profit to the art of breeding speci- 
mens of the establislied breeds— and this is the occupa- 
tion of the most successful breeders. The breeder 
has drawn up his own standards of excellence, usually 
in absolute ignoraiu'c of the scientific principles which 
undoubtedly underlie his art, often indeed in direct 
defiance of these principles, and lias set himself the 
task of attaining tliein. In many cases he has suc- 
ceeded, and it may be accepted that the success of the 
makers of the modern breed of domesticated animals 
must have been achieved by methods whi('h were 
not violently in discord with the principles of heredity 
which have been disclosed com])aratively recently by 
the geneticist. Hut these principles were in operation 
long before the geneticist discovered them, and it was 
mil to be expected that their discovery would result 
m any protound modification of the breeder’s practice. 
Certainly, the science of genetics can offer to the breeder 
of pedigreed .stock the means of interpreting his suc- 
cesses and his failures, but it is to the creator of new 
breeds, to the improver of the old, that it can promise 
most. It can offer more to the breeder of highly fertile, 
quickly-reproducing stock than to the breeder of cattle 
or sheep. 

Moreover, since at the present time almost the 
entire weight of the modern chromosome theory of 
heredity is carried by the dipteran Drosophila, the 
British geneticist is seeking other suitable experimental 
material. The organisation of the National Poultry 
Institute has provided him with a unique opportunity 
of employing the fowl : there can be no better material 
for the geneticist working in a research institution, 
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the function of which is to aid the breeder in the solution 
of his problems. Research is being more and more 
concentrated in institutes, and above their doors the 
slogan “ Knowledge for its own sake ” is not inscribed. 

In such institutes it is necessary to use material 
with which the community at large is acquainted, so 
that its co-operation may b(' sei'ured, and after all, the 
study of the phenomena of inheritance in the fowl is 
equally as thrilling as that whi('h (xmlres around 
Drosophila. The geneticist (annot readily aid the 
fancier who is dealing with charai'tors so fine that from 
the point of view of genetics they demand an outlay in 
expenditure and meticulous attention by no means 
commensurate with the thcorctii al value of the results 
likely to be obtained ; but his interests coincide with 
those of the utility poultry man who is eagerly demand- 
ing knowledge of the mode of inheritance of such 
characters as fecundity, broodiness, egg-colour, and 
fertility. The geneticist can, in using the fowl as his , 
material, add considerably to our knowledge of the 
principles of heredity, and at the same time can bring 
much-needed assistance to a most worthy section of 
the community. 

Indeed it was with the fowl that Bateson, more than 
twenty years ago, first showed that the principles 
enunciated by Mendel, then newly discovered, applied 
to animals as well as plants. It is certain that had 
the work of Bateson and Punnett, which immediately 
lollowed this, been properl)' apprei iated and adequately 
financed, the present position of British genetics and 
of the science of genetics ajiplied to animal breeding 
would have been very different to-day. It is true 
that Prof. Punnett has been (arrying out experimental 
breeding work with poultry for twenty years, and that, 
as his book indicates, he has made most valuable 
contributions to our knowledge of the. genetics of 
the fowlj but what he has done is but a fraction 
of what he could have done, had he not been em- 
barrassed by insufficient material and inadequate 
accommodation. 

It seems that at last Prof. Punnett’s difficulties are 
to be removed, for under the auspices of the National 
Poultry Institute he is to be given the opportunity 
of carrying on his work under satisfactory conditions. 
At one time it seemed as though the scheme would fall 
through, for the response to the appeal for subscrip- 
tions towards the funds of the Institute was somewhat 
tardy. His book appeared most opportunely and 
greatly strengthened the appeal of the leaders of the 
poultry industry in England. It showed clearly what 
had been done by the geneticist working under diffi- 
culties, and provided a vision of what could be done 
when these difficulties were removed. Its reception 
by the poultry breeders of the country provided an 
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indicalioii of the eagerness with which the “ practical ” 
man is turning to the man of science for information. 
To the poultry-breeder this book is indispensable, for 
it gives a Concise jheture of all that has been done by 
the geneticist working with jmultry up to the end of 
V)22, and no poultry-breeder can afford to disregard 
the fa( ts with wliK h the liook is crammed. To the 
biologist the book will have a different interest : it 
will serve as a landmark in the history of the genelic's 
of the fowl, for in the next decade great advances are 
due. In Amerua, in Australia, m Russia, and in 
Britain, much com enlrated exjjenmental breeding 
work IS in progress. The iihenomena of linkage are 
now being investigated, but owmig to the greater 
complexity ol the ( hromosome constitution- theie 
are si'ven large pairs and at least nine small pairs oi 
chromosomes, it apjicars- it (annot be expected that 
[irogress will be as ra])id and spedacular in the fowl 
as it has been in the case ol Drosophila. To those ol 
us who are working with the fowl this book is a gieat 
stimulus: Rrof. I'lmnctt's 103^^ edition shall bear 
witne.ss to what the geneticist can do.given opportunity. 

K. A. K. C.' 


Essence and Existence. 

S(t’}Uu is'iii and .innnal Faith : I nlroducium to a 
Sys'/i’iii of J^iilouifdiy Bv (leorge .Santayana, l^j). 
XII H314. (London, Bomba\ and .Svdney: Con- 
stable and Co., Ltd., \2s. net. 

The Life of Kemon : Or the Phaies of Tinman 
I^rof>re!>s. By Cleorge Santavana. Second editum. 
In 5 Mils. Vol. r : Introdmiion and Reason in 
('ommonsense. Pp. \1x-f291. Vol. 2: Ri'aMin in 
.So('ietv. Pp.vnit205 \'ol. Reason m Religion. 
Pp. IX I 270. Vol 4 . Keaton in Art. Pp. ix I 230. 
Vol. 5 : Ri'ason m S( lem e J^p ix I (London, 

Jiomba\ and Sydnc}’ : ('onstable and ("o., Ltd., 
192^^ ) Hs'. net each vol. 

M r. S.\NT.\YANA has a wonderful gift of expres- 
sion and w^rites with a distinction and charm 
w'hich are an unending source of delieht. Yet he 
leaves his readers wnth a strange im.sati.sfied feeling 
not free from a touch of resentment. lie is a true 
ptiet, w'ho can w'rite prose with all the rhythm of verse. 
Born in Madrid of Spanish parents, he tells us that 
he has chosen our language for his literary expression, 
though it is not his native tongue, because he con- 
siders that so far as containing truth is concerned 
one language is as good as another, and he prefers 
ours. Also, what is truly admirable in a philosopher, 
he finds it adequate. When we read, how'ever, his 
sustained but pleasant and well-balanced soliloquising, 
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we cannot but wonder why he should suppose that 
we are interested in his w'ant of interest in what 
interests us. Yet this is the whole turden of his 
philosophy. 

Mr. Santayana told us in a recent book that when the 
War came it found him at Oxford, and he remained 
there, apparently because he could look on without 
taking part, indifferent to the result, and ('omparatively 
undisturbed. He was content to leave the issue to 
the statesmen and soldiers ; the foil) and the wnckedness 
of it might sadden him, but his care w'as that it should 
not attadi him or invade Ins philosophic calm. Tn 
the same spirit he now' contemplates the scientific 
revolution in mathematics and physics w'hich lias 
produccfl in our time an inlellectual upheaval. Tt 
interests liim, of <ourse ; he thinks it may mean that 
he is living to see tlie. emergence of a new concept of 
nature, a new' cosmology, comparable with those of 
Jleracleitus, Pythagoras, or Democritus, but as a 
yihilosopher he h.is no part in the matter, and the 
issue, whatever it lie, will not disturb him. He 
glories in the fact that he does not understand the 
new' primijile and is ca,si]\ and comlortably warned 
olT the attempt to undei stand it. Ih' knows he has 
not the technical etjuipment of the mathematician, 
and so he must and w'lll accc'pt the new discovery 
wlienever the mathematicians and plnsicasts tell him 
they are agreed. 

Tt IS possible iheie are many students ol science 
w'lio wall heartily ajijiroxe this maxim of liie aloolnc-.ss 
of yihilosophy from all actual scientific researcli. It 
seems to expre.ss exac'tly wliat I lie gieat scientific 
leaders of the mnetc'cnth century weie ahvays insisting 
on, the posituily of pliysics, tlie syu-cailativ e nullity 
of melaphy.sic s. (lladly w ill they resjiec t the moralis- 
ing, .soliloquising, mystic ising philosopher, esjiecially if, 
like the author we are considering, he be endowed 
with yjoetic genius, .so that he wall not mleifcre with 
the .stern experimcmtal work in wLich scienc'e is engaged. 
Rut if that ideal would suffice for the last century 
it fails utterly to satisfy the present. The ('oming 
of the theories of relativity has changed the. whole 
aspect of the .scientific' world and the w'liole attitude 
of men of science to jihilosophy and of philosophers 
to men of science. Science and philosophy are now 
engaged in a conjoint undertaking, the adayitation 
of the human mind to a new cosmogony forced upon 
it by tlie necessity of fitting experimental facts into 
natural conceptual frames. 

What then, in the yiresent state of our science, has 
Mr. Santayana to tell us which is positive ? What is 
the substantive yjart of his contribution ? He has 
something very definite to say, and w'hether he knows 
it or not, and whether he cares that it should be so 
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)r not^ it proves to be singularly in accord with the 
lignificance ai]Ld direction of the new scientific theories. 
5 e tells us Jte is a materialist, but adds that it may 
)c he is the only philosopher who is. All that this 
leems to mean is that, with Spinoza, he seeks the unity 
)t the world in an objective and deterministic principle 
ather than, with Leibniz, m a subjective and creative 
irinciple. TTe is no more materialist in the ordinary 
icre]itation of the term than Sjiinoza is atheist. Uis 
lieory, however, merits the attention of experi- 
nenlahsts. 

Ills theory is that “existence’’ is not a datum. 
^Ve ('an have ixi image of it and no idea of it. We 
K'cept it w'lth “ animal faith ” What is “ given ’’ to 
;lie mind in knowledge is not the exf^leiuc of objects 
Init their c<i^cucc. Tins is true of the mind itself, of 
the rogilo ergo sum, equally with the objects of the 
|)hysical w'orld. lissence is not a subjective eject : 
it is objective in the fullest meaning of the term. 
This icjcclion oi e.xisteme as a datum is of special 
bignifii'ancc in philosophy, for it serves to separate 
Mr. Santayana from the realists with wdiom his 
“materialism’’ would .seem naturally to associate 
hini, Irom those who, like Prof. Ah'xaiider and Prof. 
Lloyd Morgan, insist on the imjiortance of assuming 
the existence of the non-mental world, even though 
it mav need to be ai'cepted “ with natural piety.” 
Pul It is of peculiar signifKance in science; lor il 
Einstein and the orthodox relativ ists are right, .science 
has no longer any use wdiatever for this relic of an older 
w»jrld-view and its pious yirescrvation is a superstition. 
Santaxana’s doc'trme therefore, winch does not reject 
existence but denies that it is a datum and excludes 
it from knowledge, is singularly in accordance with 
the theory that in jihysnal science w'e are not con- 
templating absolute existence but co-ordinatmg 
phenomena by means of invariants. The “ animal 
faith ’’ wiiicli makes us believe the existem'e of a 
dll turn IS not the philosophising w'lll to believe or 
reason for believing : it is the ordinary man’s intuition 
or instinct. 

What then is essence, or rather what are the essences, 
wiiich Mr. Santayana presents as the objective reality 
of things known ? To the philosopher it is perhaps 
enough to say that they are the I’latonic Ideas inter- 
preted m a modern way, a concept which recalls 
Croce’s resthetic images, except that essences are not 
the creations of a fantasia, or the expressions of 
intuitions, but passively discerned objects. Wc are 
more interested, however, to know what is their status 
in science. They are, we are told, the indispensable 
terms in the perception of matters of fact and they 
render transitive knowledge possible. They are dis- 
tinguished therefore from “ bits of sentience ” or pure 
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sense-data, on one hand, by their external reference 
and from existents or pure exi.stences, on the other 
hand, by their relatedness. The v alue of the doctrine 
to science is then that it takes us behind all such 
philosophical distinctions as primary and secondary 
qualities, universal and particular ideas, abstract and 
concrete terms, giving us at once what is ultimate 
in the reference to n'ality. Mr. Sanla)'ana takes as 
an illu.stration the colour quality “ yellow.” I may 
sec a buttercup, the intuition is then a sensation ; 
or I may .see it w'lth my eyes shut, it is then an idea 
or a dream ; or 1 may see it with ni) eyes o|x.m when 
there IS no buttercup there, then it is hallucination. 
VVdiatever be the diffcrem c in the mode of apprehending 
or in the object of reference, the essence yidlow is 
one and idenlical. 

To see the relevance of this theory to scientific 
re.search w'e have only to recall the endeavour of Mach 
to ('onstriicl science out of the relations of sense-data. 
Mach found he had to lull back on a (juite arbitrary 
hypothesis of parallelism. How different his task 
might have apjieared had he had this conception of 
e.ssence. His diniculty was to get to existence, and 
this demands belief. H, on the contrary, with Mr. 
Santayana, we start from the realm of essence, which 
demands no ludief, we may at once find conclusive 
reasons lor believing that sundry intuitions of parts 
of it exist in fact. This di.scnmination of essence 
brings too a w'onderful clearness to the comjirehcnsion 
of the nature of scientific research. All data and 
descriptions, all terms of human discourse, are essem es, 
inexi.stent. Existence is an intuition, inexpressible, 
not knowledge but ignorance, a ])urely animal faith. 
The distinction cuts suence free from all the per- 
jilexities and antinomies w’hich arise when reality 
IS identified with existence {e.g. the non-existence 
of the past and future, the inextensiveness of the 
present). 

Having expounded this important distinction of 
essence and existence, Mr. Santayana then proceeds, 
.somewhat to our surprise and with at least the appear- 
ance of ('ompletc inconsistency, to select from the 
essences the philosophical concept of substance and 
the naturah.st concept of matter to be the foundations 
of his new Jerusalem, a system of philosophy which 
we are led to expect is .shortly to appear. We look 
forw^ard to it with deep interest, for the present intro- 
duction shows him inspired with a new vision and 
emboldened to undertake constructive work. His 
book closes with a critical epitome of the history of 
modern philosojihy m which, except Spinoza, each 
leading philosopher is pelted with epigrams, and 
ironically dismissed. 

H. WiLDON Carr . 
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Evolving Biology. 

Outline'! of Kvolutionary Biology. ]iy Prof. Arthur 
Denrly. Witl\ (Uosbary of Technical Terms. Third 
edition, revised and enlarged. Pp. xIiii+481. 
(London ; Constable and Co., Ltd., 1923.) 165. net. 

W E extentl a welcome to this revised and enlarged 
edition of an exceedingly u.seful book, which 
has been a favourite since it was first published .some 
ten years ago. 1 1 is an introduction to tlie study of tlie 
pririciijles of liiology, well thought out by a teacher of 
experience, who has himself made important contribu- 
tions to the scieni e. There are five parts, dealing with 
the following subji'ds : the structure and functions of 
organisms and the cell theory; the e\olution of sex; 
variation and heredity ; the theory and evidence of 
organic e\'olulion, with jiarticular insistence on ada])ta- 
tions ; and, finally, the factors of organic evolution. 
What gi\es the book its particular merit, in addition 
to the indispensable qualities of lui'idity and good 
judgment, is its concreteness. Prof. Dendy is always 
bringing the student into tone h with concrete examples 
which illustrate the jirinciples discussed and enable 
the reader to get a firmer gri]). 

There is throughout the liook a scientific good humour. 
Thus when the author is discussing such a thorny 
(juestion as the transnussibihty of indi\ idually accjuired 
somatic modifications, he is temperate 111 his language 
and judic ial in his sur\ry. lie does not dogmatise and 
he does not suggest that the only tenable position is 
Lamarckian ; and yc-t he is not in the least wobbly, as 
this cpiotation may show. 

“ On the' whole, thc'ii, the available evidenc'e .seems 
to indicate that suddenly and exceptionally acquired 
characters, such as mutilations, are occasionally but 
only rarely inherited to sue h an extent as to be retog- 
nisable, while, on the other hand, characters whicdi are 
due to the continued action of some external stimulus, 
extending ])crluq)s o\'er many generations, in the long 
run become so firmly im]iressed iqwn the organism 
that the\ affec t the genu c ells as well as the somatic 
t'ells and thus bec'ome truly blastogenic.” 

We haiipeii to think that this is a mi.sinter])retation 
ol the evidence, but our jioint is that Prof Dendy puts 
the problem before the student in an eminently fair- 
minded fashion. 

The author wishes good sjieed to the investigators I*! 
the c'henucal and jihysical jirocesses that go on in the 
living bocl\ , but he denies that the formulae of chemistry 
and ]ihysics c'an be made to cover all the phenomena 
of life. 

“We may, peihaps, believe that, as living matter 
became more and more complex in its structure, it 
entered progressively into new energy' relations with its 
environment, which bec^ame more and more unlike 
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those exhibited by inanimate matter, until at length 
they pa.s.sed in some resj)ects altogether beyond the 
reach of chemical and physical explanations.” 

This appears to us to be, oft the whole, the scientific 
position at present, though the wording is a little sugges- 
tive of the idea that mind is a resultant of complexi- 
fying proteins and energy-relations, which is absurd, as 
Euclid used to say when he was tired. Moreover, it is 
open to question whether there is any “ inanimate 
matter ” anywhere. But what we wi.sh to say is this, 
that if we .shared Prof. Dendy^’s non-mechanistic views, 
as we do but more also, then we should not entitle a 
chajiter “ the mechanism of evolution.” The point 
is that evolution transcends mechanism, and, if that 
is so, it IS a pity to say mechanism when you only 
mean modus operandi. For there can be no doubt that 
if one .says “ merhanism ” often enough in reference to 
vital proce.sses, people will end in believing'us, and we 
shall believe it ourseKes ! 

We have referred only to a crumpled rose-leaf, for 
we really think that the book is as good as any book 
has a right to be. It is singularly attractive in every 
way- beautifully printed, with many interesting illus- 
trations of great interest ; and it is a personal deliver- 
ance. Most alteration, naturally, has been made in 
the part dealing with heredity . There is a valuable 
glossary, but we think it was a jisychological mistal^ 
to put it in the forefront ol the book. What a thorny' 
hedge to these fair pastures ! 

__’i 

Natural History of Pheasants. 

A Monograph of the Pheasants. By William Beebe. 

In 4 volumes. Vul. 4. Pp. xv-f242 + 23 colouri^d 

plates + 27 photogravure plates 4 6 maps. (London : 

TL F. and G. Witherby, 1922.) 12/. jo.f. net. 

T he fourth and final vxilume of this great 
Monograph ^ treats of the golden ])heasants 
(Chrysolophus), the bron/e-tailed peacock pheasants 
(Chalurus), the peacock pheasants (Polyplectron), the 
ocellated pheasants (Rheinardius), the Argus pheasants 
(Argusianu.s), and the peafowl (Pavo). 

These groups comprise forms of surpassing beauty 
of plumage and remarkable habits. The life-hislories 
of a number of the species treated of were previously 
unknown, since no ornithologist had ever penetrated 
the remote fastnesses in which their lives are spent, 
while in the case of others much remained to be learned. 
Mr. Beebe’s researches have lifted the veil which has 
hitherto masked the ways of many. 

To the illustration of the seventeen species and sub- 
species here described, twenty-two coloured plates 

‘ Previous noturs relating to this Monogmrh appeared in NatukE, vol. 

I 102, p. 302 , vol. 107, p 23“; ; and vol. no, p. 105. 
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are devoted ; twenty-seven exquisite photogravure 
plates depict their haunts, nesting sites, courtship 
and dancing places ; while a series of maps illustrate 
the geographical distril^ution of all the forms. 

Regarding the two species of Thaumalea, the golden 
and Amhersts’ pheasants, though both have long been 
familiar in captivity or in a semi-domesticated state, 
yet little or nothing was known of them in their native 
haunts. This is well illustrated by the case of the 
former bird. Although this beautiful species has been 
kept in captivity for centuries (even prior to 1747 in 
England) yet in a wild state probaldy no other pheasant 
was so absolutely unknown to naturalists. Mr. Beebe, 
however, succeeded in penetrating the bird’s exceed- 
ingly remote retreats and gives a graphic account of 
its home-life in the deep rugged mountain forests of 
(xntral China. Here he \\ilnessed its wonderful court- 
ship, in which the gorgeous ruff of the male plays an 
important part, but all his endeavours, however, to 
find its nest were unavailing, and it still remains to 
be discovered. The same great difficulties were 
experienced in the search for the Amhersts’ pheasant. 
For many days the bird remained but a phantom, 
until a1 last a glimpse of “its royal self” was pre- 
sented in its remarkably fine home in the forests on 
the frontier of Yunnan and Burma, where it haunted 
■'i. the stee]) sides of lofty vallc'ys trav^ersed by rushing 
^ torrents. Here the author .saw the coiks in all their 
glory of ruff and body-])luniagc, and beautiful beyond 
^ descrijition. Apart from the pleasure of recording 
. their actions, Mr. Beebe was not able to add much 
to the little already known, and failed to find a nest. 

From discussing the; typical pheasants the author 
proceeds to treat of those of the Argus group (Argus- 
’ianinae), commencing with the bronze-tailed peacock 
pheasant ((dialurus). This genus includes two species 
which are confined to the Malay States and Sumatra 
respectively. Both are rare in their native haunts 
and in collections, and have never been kept in captivity. 
Practically nothing was known of their life-histories 
prior to the author’s investigations. The Malayan 
species (C. inopinatus) — “ a true liird of the wildness ” 
--inhabits the den.Se jungles of the central mountains 
of the Peninsula. Hitherto the knowledge of this 
species has been derived from .skins, and many days 
passed after Mr. Beebe reached its haunts, which 
ranged from humid dark ravines to summit ridges 
where warmth and brilliance prevailed, ere he was 
able to catch even a glimpse of the bird. Eventually 
he came across a party from wliich he secured a speci- 
men, and was shown a nesting site on the side of a 
rocky defile. The Sumatra .species (C. chaluriis) is 
an inhabitant of the interior of that great island, 
where no white man has seen it alive. 
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The peacock pheasants (Polyplectron) are ornamented 
with many gorgeous metallic eye-spots, which are 
most developed in the male and are displayed by 
him during courtship. Mr. Beebe found the grey- 
backed species (P. bicalcaratum bicalcaratum) occurring 
singly or in small families among the mountains of 
Bunna and Western China, where they are shielded 
by terrible growths of tliorn cane. They seldom fly, 
but skulk through the jungle in the day-time and 
roost on trees at night. Om'e the haunts were dis- 
covered they were found to be not very uncommon, 
and their courtship, one of the most remarkable among 
birds, w'as seen to commence with a lateral display, 
although the climax was reached in a wonderful frontal 
performance in which every ornament of the male’s 
plumage was brouglit to bear to influence the little 
female. The Malay species {P. malaccensis) is a native 
of lowland jungle where it is well guarded by a myriad 
tropical terrors whi( h rise at every foot to dispute 
advance into its domain. It proved to be the most 
difficult of the Malay ])heasants to locate. Day after 
dav the search had to be given up, and it was only 
when Mr. Beelic resorted to tracking by himself alone 
that success came, and even then he liad to fight his 
w'ay and suffer much for even a brief peep of these 
splendid birds. At last, however, in a land of dreadful 
silence, leeches, sand-flies and mos(]uitoes, he found 
the objei'ts of bis search in fair numbers. The Bornean 
species (/*. schletermadien) is a native of tlie hilly 
jungle near the centre of tlie Island. Of this species 
the author was only able to olitain a handful of feathers 
from a bird trapped by a Dyak, nor could he Icam 
anything trustworthy aliout this pheasant from the 
natives, who arc well versed in all the other species, 
lienee he concludes that it must be exclusively un- 
common. Of the three other species of this genus, 
P. katsumatiP, P. napoleon is, and P. bicalcaratum 
germaim, he was unable to visit the haunts in the 
Islands of Hainan and Palawan and in Cochin China 
and Siam, but he gives accounts of their histories so 
far as they are known. 

The ocellated pheasants (Rheinardius) are large 
birds as strange in appearance as they are rare and 
mysterious in life. Their general characters unite 
them closiely with the Argus pheasants, but they are 
much less specialised. Like them they have the 
remarkable habit of clearing small tracts in forests 
as arenas for their displays. Two forms are known. 
The Annam species {R. ocellatus), a magnificent bird, 
has a singular history, for its identity was founded 
on several feathers, from an unknown source, dis- 
covered in the Paris Mihscum prior to 1856 ; but it 
remained undescribed, and it was not until 1882 that 
a specimen procured by Commander Rheinart set 
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ajl dimbt at nt’bt as to its distinctness. Very lew 
exam-jlks bavl;. been obtained from its haunts in the 
dense, ‘mountain^ 'forests which separate the Laos 
counCry Irond Annam — a re^iion which is inhabited 
by. scmi-sayagc tribes. The Malay species {R. 
mgresccn.',) i?, also very rare, and onl) a few specimens 
were pmcured among the central mountains of the 
Peninsula. Mr. Beebe tells us that it is the most 
my.sterious of all the birds ol the Argus group. He 
lived in their neighbouriiood, heard their calls, found 
a dan('ing arena ol an individual that had met with 
disaster, and yet, alter weeks of searih, he never 
caught a glimpse of the Itird itself. 

'I’he Argus pheasants (Argiisiamis), ol whidi three 
spcdcs are known, Mr. t^eiTe regards as being in many 
ways the most extremely ornamented and specialised 
membeis ol the pheasant family. 'I'he adult males 
measure six and a hall leet in length ; two-thirds of 
this is taken u]) by the central tail-feathers, ^^hile 
“the (Kelli on the se(.ondaries are marvels of design 
and shading, resembling hiarhle-hke sjtheres revolving 
in se[)arate sixkets, and all with bright lights as 
ex([uisite and effective as if (areliilK jilanncd for some 
exact and delicate piirpctse ” 'I'he evolution ol the.se 
“eyes” is illustrated m one ot the (oloured plates. 
The malt‘,1 make, and keep ( lear, large dancing areas 
in which lhe\ call the lemales and where they show' 
off their marvellous Irontal displa\s. Kegaiding the 
Malay spi'i'ies {A. argns) and the Bornean bird (A. 
g»( 7 y/), the author tells us that lew white men have 
shot or seen them in their wild homes, owing to the lact 
that “ no deliberate attemyit has been made to (ircuni- 
\enL the biids, or to adapt one's apjiroac'h to the 
peculiarities of life liabits.” Hence he was very anxious 
to make as thorough a study as yiossihle ol the.se niar\ el- 
lous creatures. At first he was yiessimistic , being told 
that he would not be able to get further than hearing 
the birds. Many ol their habits are affei'ted by their 
curious prac'tice ol creating special yilaies — a cleared 
arena about three yards in diameter- in the lorest 
jungle, where the male disjilays belore the female. 
Mr. Beebe lound that it was lu're alone that he could 
observe the birds, and, having made good use ol this 
discovery, he has been able to give elaborate descriji- 
tions of what he observ’ed. The third species, the 
double-spotted Argus pheasant (A. hipunctaius), is 
only known from a portion of a feather, without a 
hi.stor\ , found in the Biitish Museum in 1871. This 
differs so decidedly from any corresyionding feather 
in the known syiecaes, that the author has little doubt 
that it represents a distinct form. 

For the two species of peafowl, Mr. Beebe has estab- 
lished a sub-family (Pavoninae) “ on account of the 
character of the tail moult, which typically is from 
NO. 2816, VOL. 1 1 2] 


the central pair outw-ard.” They also “ form a dis- 
tinctly isolated group, and we have no idea of their 
line of ancestry. The fempro - caudal muscle, for 
example, is absent in Pavo and in Meleagris [the 
Turkeys] while present in all other gallinaceou.s birds ; 
the svrinx in Pavo is simpler than in any others of 
its family.” Of the two species, the well-known 
Indian bird {Pavo crisiatiis), from which the domestic 
bird is descended, is a native of India, Assam, and 
Ceylon. Its habits are well described by the author 
from personal observation. Semi-domesticated pea- 
fowl occur in many parts of India and are considered 
sacred birds , w'hile the black-winged form is a very 
remarkable sj>ori or mutation oi'curring sporadically 
among donieslit Indian birds, sometimes one or two 
apjiearing in a brood. Albino birds are never found 
in a wild state. The second species, the green yieafowl 
(P. nnilicHs), is a native ot C'hittagong, Burma, Siam, 
Cochin China, Malay Peninsula, and Java. The habits 
of the two species are almost ideniK'al, where Indian 
birds onlv are considered ; but even where the green 
bird is most abundant, it occurs in small isolated 
groups, which are cxtrenK'l) sedentarv . 

Mr. Beebe is to be heartily congratulated on tlic 
completion of his gre-at work. Manv excellent Mono- 
grayihs dev oted to various grouyis ol birds liave appeared, 
including yirincelv volumes on the yiheasants, but no 
treatise on any grouy) has ever Iktii .so eniiched by 
the researches of its author as this Yet, l\Ir Beebe, 
great traveller and naturalist as he is, onlv ai hieved 
success with many syx'cies tlirough Ins unfailing 
enthusiasm and a remarkable disyilay ol indomilafile 
determination. Indeed lie failed onlv where success 
ayiyiears to have been humanly imyiossible. 

w. 1:. C, 

■Vitamins. 

I'z/rt/ Factors of Foods : Vitamins and Nutrition. By 
('. Kills and Prof. Annie L. Macleod. Pyi. xvi I ^gi. 
(London : Chayiman and Hall, Ltd., 1923.) 25,?. net. 

I F thc're still remain yieople .sceptical of the existence 
of what liave been called “ vitamins,” this book 
should go far to ( onvince them that there are c'ertain 
elusive substances, prc>sent in food only in the most 
minute cyuantity, but nevertheless necessary to enable 
growth to take place and to maintain normal health. 
The review’cr is unaw'are of the yiublication of any 
other work on this subject of so comprehensive and 
impartial a nature as the present one. In a branch 
of know'ledge on which so much research is still being 
carried on, it is not to be expected that the very 
latest discoveries should find their way to a text- 
book, but that of Ellis and Macleod appears to have 
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omitted little' or nothing up to the date of its produc- 
tion. It will be found very useful. 

Like most new and far-reaching discoveries, that 
of vitamins has not escaped the danger of being regarded 
as displacing or reducing to little importance previous 
work on such matters as the energy value of food. 
While it is perfectly true that, in the absence of vita- 
mins, no amount of food, however great, suffices for 
health, it is nevertheless equally true that no amount 
of vitamins can compensate for a lack of energy 
value. In actual practice, however, there is, under 
certain conditions in wiiicli fresh vegetable food is 
absent from the diet, more risk of damage to health 
from this factor than from absence of total quantity. 
Such, for example, is the position of those populations 
which live mainly on rice, or in circumstani'es in which 
preserved or canned food is the cliief article consumed. 

'I'he reviewer is glad to note that the authors have 
adopted Drummond’s suggestion of dropping the final 
e ol the original name “ vitamine ” and appending a 
capital letter to express the particular kind of vitamin 
referred to. This practice is rapidly being generally 
adopted, since it is, on the whole, more satisfactory 
than any other tliat Itas been advocated. The origin 
of the name will soon be forgotten and it will become 
just a n.anie, like “ enzyme,'’ which does not suggest 
veast whenever it is used. In connexion with the 
title' of the jiresent book, it may be noted that there 
are other factors of food eepially as “ vital ’’ as vitamins. 
.The term “ accessory factor,” sometimes used, is apt to 
Isuggest, on the other hand, that these factors are only 
of subsidiary importance. 

brief account of the elementary princi])les of 
nutrition precedes the main subject. This appears 
to contain all that is needed for the purpose. We may 
ask, perhaps, if water, salts, and vitamins are to be 
added to the traditional fats, carbohydrates, and pro- 
teins as necessary ( onstituents of a diet, why omit 
oxygen ? The first chapter is devoted to a general 
account of the nature of vitamins, with a history of 
their discovery. It is pointed out that we do not 
know how they act. In many ways they'^ behave like 
catalysts ; in other ways, they seem more related to 
the chemical messengers or hormones. Mctmllum 
direds attention to the fact that they do not behave 
as hormones in the sense of being produced in one 
organ for the purpose of bringing about reactions in 
other places. They are not formed by the animal 
organism at all, so far as we know. 

A useful account of experimental methods is given 
in the second chapter. It is to be feared that in- 
attention to freedom from traces of vitamins in the 
control diet has been the source of erroneous state- 
ments. As to their chemical nature, we have still 
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practically everything to learn: 
hormones, they are so extremely ppye^vil tijfct we* 
can remove more and more uneBsential impurities 
from them, without affecting thlfir a^Jtlyity.'-^’Thus 
we' finally arrive at a trace of a substance 'w'fiich has 
very few chemical properties of any kind. Some 
method by which these substances can be readily 
separated from large quantities of the materials con*’ 
taining them has yet to be w'orked out. IJossibly it 
may be found in an application of the adsorption 
method used with success by Willstiifter in the case 
of enzymes. 

The making of concentrated preparations is described, 
but it is to be regretted that the extravagant cost of 
commercial produits in relation to their actual content 
in vitamins is not more insisted upon. As Drujnmond 
has well pointed out, eggs and oranges are equally 
useful at less than a fiftieth of the cost. If a reason- 
ably \aried diet with fresh fruit and vegetables be 
taken, there is no need to worry about vitamins. 
It is curious that so many iieople fail to realise that 
vitamins are not drugs, to be taken under medical 
direction, but natural constituents of food. It does 
not matter how much of them be taken, provided that 
it is enough. 

Detailed disi'ussitm is given of the various disorders 
associated wdth deficiemy of vitamins. It is here 
that the fjuestion as to whether there are more than 
the three (A, 13, and (') vitamins comes into prominence. 
Three chapters are devoted to practical problems of 
appropriate diets for infants and adults, and a final 
chapter on the interesting (|uestion of the vitamin 
requirements of fungi, moulds, and bacteria is added. 
An appendix gives tables of the distribution of the 
vitamins in various articles of diet. It is a remarkable 
fact that although some animal jiroducts are rich 
in certain vitamins, the ultimate soun e of these ajipears 
to be in all cases the vegetable kingdom. 

The book may be highly recommended. The w'ork 
of so many different investigators is given that the 
reader is at times rather bewildered, and a summary 
of the e.stablished data, given at the end of each 
chajiter, would be a welcome addition. There is, 
however, an excellent index. W. M. 13ayliss. 


The Atom of To-day. 

The Structure of the Atom. By Prof. E. N. da C. 
Andrade. Pp. xv + 314. (London: G. Bell and 
Sons, Ltd., 1923.) 165. net. 

T O give a comprehensive critical survey of the 
prevailing theories of atomic struc ture and to 
indicate their triumphs and inadequacies in a volume of 
reasonable size is the professed object of the book under 
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review. This is a lx)ld design. It is all the greater 
pleasure therefore to record that the book is an almost 
unqualified success. It is, moreover^ heartily welcome, 
for It provides just that critical introduction to modern 
atomic speculations which should be in the hands of 
every student, and can be read with profit by most re- 
searchers. Such a book has until now not been avail- 
able in English, and the want is scarcely filled by the 
recent translation (jf Soinmcrfeld's classic w'ork, which 
is rather too long and elaborate and somewhat too 
one-sided (spectroscopic) to be entirely suital)le in this 
connexion. 

To come to details. The book is divided into two 
parts dealing with the existence and ])roperties of the 
nucleus 'and with the extra-nuclear structure respec- 
tively. In I’art I. alter a short historical introduction, 
the first evidence for the exceedingly open structure of 
the atom is presented in detail, as derived from the 
passage ol swift corpus<les through matter. An 
imiiortant feature is the account of the work of Lenard 
on the absorption of switt cathode rays, now too often 
overlooked, whadi started atomic sjieculation on its 
present path There follows an excellent account of 
the work ol Rutherford in establishing the nuclear 
stru( ture, with its extensions In his school, and then the 
radioai live e\ idcnce, including the recent work of Ivllis 
on the photoelectric effect and the interesting sjieeula- 
tions of Ah-ilner There is next a disc ussiem of the 
modern work on very c lose ccdlisions between a-particles 
and light nuclei — artificial disintegrations by Ruther- 
ford, and the dev lations Irom the law of inverse squares. 
A chapter cm jiositive ravs, witli Aston’s law of integral 
atomic masses, concludes the nuclear evidence. In this 
chapter there is one ol the few questionable omissions. 
In a paragraph on the separation of isotopes, Harkins’s 
work on hydrogen chloride is alluded to, but there is 
no mention of the verv’ elegant work of Rronstcad and 
Ilevesy on mercury 

Part I. then I'oncludes with a critical account of 
such theory of the* nucleus as is yet possible, and two 
short Imt necessary digressions, one on X-rays from the 
classicxil point of view, and the other on the general 
empirical laws of optical spectra Both are good, but 
excejition can be taken to smaller jioints in the o})tical 
chapter. To emphasise the fait tliat the majority of 
known atomic spei'tra have not yet been ordered into 
series is to overlook the fact that the time is still short 
during whii li there has been a real theoretical incentive 
so to order a dithcult spectrum. But the yearly output 
of such spectra at least partially ordered in series is now 
considerable. Again, it is unfortunate that it has been 
statc*d that atoms in general emit two optical spectra, 
when we now have A 1 III and Si IV. But this, no 
doubt, like the statement, already partly untrue, that 
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there is no detailed theoretical foundation for optical 
terms of the forms of Rydberg and Ritz, is evidence 
rather olllhe present rate of progress than of inadequacies 
in the book. The general theory of these term-forms 
was announced by Bohr at the recent meeting of the 
British Association. 

Part 11 ., on the extra-nuclear structure, starts with two 
long chapters on the dynamical model of atoms ol one 
and more than one electron, ('lear as they arc, these 
are the least satisfactory chapters in the book ; we 
return to their consideration later on. They are 
followed by a concise account of Bohr’s general theory 
ot atomic structure, which could perhaps be bettered in 
minor points. The discussion of firmness of binding 
compared to orbits of the same quantum number in 
hydrogen could be made clearer by an explicit definition 
and u.se of “the effectiv'c quantum number” of the 
external Keplc'rian loop ol the orbit and its relation to 
the actual total quantum number. Again, no clear 
distinction is made between the true relativ ity effect on 
a Ke])lerian orbit and the similar efiect due to deviations 
in the law of force Irom the inverse scpiare, such as 
oiTur in practice from the variable screening Finally 
it is stated in c-rror that the filth and sixth electrons are 
bound in 2, and the thirteenth and lourteenth in 3^ 
orbits — a statement contradii'tcd bv the relevant table 
on page 224. Tin' error repeals an early statement bv 
Jiohr, wliK'h he has superseded liy this table. 

Following this there is an excellent sympathetic 
account ol static models ol the atom and their v’alue 
in organising the fai'ts ol chemistrv'. This chapter 
makes It clear in an interesting wav that though all 
attempts to make static models with any natural 
ph>sical reality are a waste ol time, sudi models, like 
the elastic sjiheres of the kinetic theory, have a large 
legitimate place m the sun” The book coni'ludes 
with what should prove a v'ery useful survey ol the 
present chaotic slate of magnetic theory. 

To return to the chapters on the dynamical atom. 
The reviewer would make tfie general criticism that they 
present the subject from a point of view which, without 
])rcjudice, may be called too “ Sommerfeldian.” With- 
out m any way belittling Sommerfeld's classic al contri- 
butions, it IS the correspondence principle and the 
fundamental frequencies of the atomic' system, Bohr’s 
method of attack, and not the Wilson-Sommerfeld 
quantum conditions, whic h ought to he made funda- 
mental, above all in a book for physic'ists. “ Ought ” is 
the word, for reasons which the author ot this liook has 
himself formulated as clearly as possible, for this is the 
method which seems to work best, and to be in closest 
touch with physical reality. His prefatory quotation 
of Kelvin should be re-quoted — “ Nothing can be more 
fatal to progress than a too confident reliance on mathe- 
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matical symbols ; for the student is only tod"' apt to 
take the easier rourse, and consider the formula and not 
the fart as the physical reality.” In effect ffiis makes 
the section on elliptic orbits sad reading ; we are also 
given Sommcrfeld’s admittedly unsatisfactory attempt 
to give a theoretical basis for Ritz’s term-form. It is 
much to be desired that we might have had instead 
Rohr’s elegant proof of the Rydberg form for central 
orbits (now superseded, as mentioned above), which is 
both physically and mathematically unexceptionable. 
It is possilile that this was not available to the author, 
though it has been current for some time. 

It is only just and right, however, that this review 
should close as it began on a note of praise, for the merits 
of the book are many and its defects few. No one can 
have anything but praise for the sy.stem and selection (d 
reterem es which leave nothing to be desired, find for the 
exquisite ])hotographs by Rlackett, Aston. Raschen, 
Siegbahn, and de Broglie reproduced in the lour plates. 
T’he hook should go through many edition.s — the more 
the better. R. H. Fowi.kr. 


The Physical Aspect of Physiology. 

(i^ Uitcrfacial Fone^ and Phenomena in Physiology: 
Being the llcrter Lceiiires in i\no York in Mareh, 
u)22 by Sir Wilhfiru M. J»a>hs.s. Pp. ix+iqd. 
(London : Methuen and Co , Ltd , 1*123.) 7.V. ()d. 

mt. 

(2) The Vaso-J\Io(or System. By Sir William M. 

ifa\iiss. (Monographs on Physiologi ) Pp v I 163. 
(London : Longmans, (In'en and Co., 1923.) 75. 6</. 

net. 

(3) The FAectrieal Aetioii of the Unman Heart. By 

Dr. Augustus D. Waller. Edited by A. M. Waller. 
Pp. IX +103. (London: University ol London 
Press, Ltd., 1922 ) 7s. 6^/. net. 

I T OWEVER distinguished a man of science may 
1 be, we still expect the books he writes to 
increase his reputfition. These two books b\ Sir 
William Bayliss will scarcely do this. It is not that 
they are bad books, but that they are not good enough 
for so distinguished an author. 

(i) The volume on ” Interfacial Forces and Pheno- 
mena in Physiology ” is lucid and readable, and will 
certainly stimulate to further thought many who are 
interested in the problems lying on the borderland 
between the physical and the biological sciences ; 
but here its virtues end. In the first chapter we arc 
introduced to the electron theory of the atom and the 
latest work on crystal structure ; but the promise 
of this chapter is not maintained. The treatment 
of the subject is almost exactly the same as that in 
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the first edition of the author’s ” Principles of General 
Physiology.” Though the advances of the intervening 
seven years are mentioned their bearing is not always 
recognised. For example, Sir William Bayliss per- 
sists in calling protein solutions ” emulsoid,” while 
confessing that emulsions nei er behave like protein 
solutions, and he makes no use of the insight into the 
constitution of colloidal solutions that the work of 
McBain gives us. It is probably the hypnotic effect 
of the word “ emulsoid ” that makes the author assume 
that a protein solution must inevitably behave as a 
heterogeneous system. 

The classical theories of surface tension and adsorp- 
tion are all based on stiilistK'al mechanics, and it is 
just when we come to tlie mechanism of the living 
cell that statistical theory tails us. These theories 
have been avaiUilde to ])li\siologists for many years 
and have been of scanely finv' use liecause no precise 
deduttions tan be made from them in connexion 
with physiological jiroblems. The new treatment of 
surface phenomena that vve owe to Langmuir and to 
Adam holds immense jiossilMhties for the physiologist, 
yet Sir William Bavhss dismisses Langmuir almost 
summarily. There are cases where statistical theory 
IS of use to physiologists, nolalily in the treatment of 
jirocesses that go on in a relatively simple medium, 
such as blood. The jiartu ular theory that has proved 
of most use here is tlie Law' of Mass Action, but this 
law we are told we ouglit not to use. .Sir William 
Bayliss adopts tlie. attitude of one W'lio reproves a 
friend for removing a nut with hammer and cold chisel, 
while he admits that the only sjianner available docs 
not fit. 

(2) The book on “ The Vaso-Motor System ” is 
more purely technical. It contains a useful summary 
of the work done on the control of the blood flow 
through arteries and caiiillanes. Much of the evi- 
dence at present availalile is confused and conflicting. 
As one of the most successful investigators in 
this branch of phy.siologv , we might reasonably have 
expected Sir William Bayliss to sum up the evidence 
judicially, and to give us the benefit of his conclusions 
on doubtful points. This he does not do. lie merely 
slates all the results obtained by all the workers, and 
leaves the reader to pick Ins wav among them as best 
he can. 

(3) 'I'lie late Prof. Waller’s book on “ The Electrical 
Action oi the Human Heart ’ consists of a series of 
four lectures delivered by the author in 1913. The 
first two lectures contained a resume of certain facts 
and theories based on the author’s work with the 
capillary electrometer, and a comparison of these 
early results with those obtained by means of the 
string galvanometer of Einthoven. The remaining 
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two lectures are devoted to a discussion concerning 
the significance of certain features of the electro- 
cardiogram. 

From a historical point of view, this little book is 
of considerable interest ; but, in a subject so young 
as electrocardiography, a period of ten years is sufficient 
to bring about considerable modification in vle^^s 
previously current, and the omission of references to 
the more recent work cannot fad to detract from the 
value of hypotheses based on the earlier experiments. 
One camiot help feeling that the view.s cxjires.sed are 
those of an advocate rather than a judge. In such 
small and unimportant details as the nomenclature 
of the different deflexions ol the electrocardiogram, 
It is somewhat surprising that a jiioneer worker in 
this branch of physiology should be so reluctant to 
adopt a ])hraseology which is now' almost universally 
em[)loyed. j- ^ 

A. I). R. 


Organic Preparations. 

(1) An Advanced Laboratnrv Manual of Organic 
Chemntry. By Dr. M. 1 Icidclberger. Pp. 103. 
(New York : The ('hemical ('atalog ('o., Inc., 1923.) 

2 dollars. 

(2) Organic Syntheses : an Annual PubUcaliun of 

Satisfactory Methods for the Prejmration of Organic 
Chemicals. Edited liy J. P- f'onant, II. T. (darke, 
R. Adams, and 0 . Kamm. Vol. 2. Pp. vii + ioo. 
(New York: J. VVilev and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1922.) 7.?. (id. net. 

(3) A Method for the Identification of Pure Organic 

Compounds by a Systematic Analytical Procedure 
based on Physical Properties and Chemical Reactions. 
By Prof. S. P. Mulliken. Vol. 4: Containing 
classified descriptions of aliout 3700 of the more 
important compounds belonging to fourteen of 
the higher orders. Pp. vii + 238. (New' York: 
J. Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1922.) 30.S. net. 

(4) Corns de chi mi e organique. Par Prof. F. Swarts. 
Troisiiime edition, revue et augmentee. Pp. iii + 674. 
(Bruxelles : M. Lainertin ; Paris : J. Hermann, 
1921.) 50 francs. 

(i) ^ T ETIIODS of preparation in organicchemistry, 
iVl. like all other branches of the science, tend 
to become out-of-date, and probably every teacher has 
his ow'n list, culled from recent literature, wdiich he 
gives to those students who have to bridge a gap 
between “ prejiarations ” and “ research.” Indeed, if 
properly chosen, supplementary preparations of the 
kind mentioned lend themselves admirably for the 
purposes of initial instruction in the methods of 
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research, when, as sometimes happens, the research 
on which the advanced student is started does not 
involve Ihe preparation of large quantities of initial 
material. 

The book under review contains a number of pre- 
parations of this kind which the author has collected 
after many years of experience of teaching and research, 
and these he now offers to his fellow -teachers with an 
apology in his prefatory note for the fact that many 
of the details have been taken from his owm work 
and that of Dr. Walter A. Jacobs, of the Rockefeller 
Institute. Organic chemists will, however, know that 
it is the first-hand information that counts, and that 
the author writes of a subject with which he is fully 
competent to deal. 

The book is well j)rinted and easy to read. The 
printer has evidently experienced difficulty in setting 
up some of the more complex formulie. and the result 
is, in some cases, apt to make one dizzy, but, even 
thus, it is better than the easier and cheaper method 
of attempting to represent such formula? in a straight 
line. Dr. Ileidelberger has produced a useful little 
book for those teachers of organic chemistry who 
may wish to give their advanced students some more 
difficult preparations than those usually to be found 
in the ordinal') laboratory manuals. 

(2) This is the second volume of the series and is 
well up to the high standard set by the first. '1 wen tv- 
five jireparations are described, and all of them deal 
with compounds likely to be required in an organic 
chemical research laboratory. Each substance is 
treated under three headings, namely, (i) procedure, 
(2) notes, and (3) other methods ol preparation ; the 
method of procedure being given in sufficient detail 
to enable an ordinary advanced student to follow it 
with ea.se. The notes are in every case well written 
and give valuable and essential advice which will be 
of the greatest assistance to those who have to carry 
out the preparations. Brief but cogent criticisms are 
given of other methods of preparation in the sections 
devoted to this head, and the reasons why such methods 
have proved unsatisfactory in practice are clearly 
stated. 

In every case the preparation has been carried out 
by one of the associated editors and checked by another, 
and as all four of them are organic chemists of high 
standing, there is no room for error. If it were possible 
to make this admirable compilation still more admir- 
able, it might be done by a freer use of graphic formul® 
at the heading of the chapters— they take more room, 
but arc well worth it— and by pandering to English 
laziness by giving where possible the volume of solu- 
tions as well as the weight. For example, on p. 75, 
the expression “ 400 g. of 28 per cent, ammonium 
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hydroxide ” means a calculation and therefore extra 
work. 

(3) Looked at from the point of view of a research 
chemist of some thirty years’ standing, the first feeling 
produced on reading Prof. Mulliken’s volume is one 
of doubt as to whether the immense labour and skill 
expended in its compilation were really worth while ; 
the second is a sense of disappointment tliat, by the 
exclusion of all references, an opportunity has been 
lost of making the treatise of real value to research 
workers ; for it can scarcely be doubted that the 
work is intended for the research chemist, because 
who else would be interested in the vast number of 
compounds tabulated ? 

The author’s “method” may, and probably does, 
do all tliat he claims, l)ut it is scarcely conceivable 
that any organic chemist would use it, even if he 
had sufficient time at his disposal to enable him to 
do so. The vast majority of organic chemists, w'hen 
they isolate a new compound, subject it first to an 
elementary analysis and then determine its empirical 
formula by the usual methods. They then look up 
the iormula in Richter or in one of the many annual 
or decennial indexes based on empirical formula;, as 
indeed they all are, and then refer to the literature. 
Even tlien identification can never be regarded as 
certain until direct comparison has been made. Physical 
properties and chemical reactions are interesting, but 
often misleading, and the lack of any reference to the 
literature prevents the chemist from doing the one 
tiling be ought to do, that is, to prepare some of the 
material and compare it with that which he has 
obtained. In the event of the substance being too 
difficult or too expensive to prepare, there is another, 
though less satisfactory, method for establishing 
identity, and that is by preparing some crystalline 
derivative and comparing this with the same deriva- 
tive prepared from the standard. Rut here again the 
author does not help, because he mentions no deriva- 
tives, If -he had given references and had described 
one or two typical derivatives, the book would doubt- 
less have been larger, but it would have been infinitely 
more useful. 

(4) The book before us is the third edition of a 
work which evidently finds a considerable sale on the 
Continent. It is, as the author says, “ un cours ” 
and not “ un traite,” and docs not, therefore, pretend 
to cover the whole field of the special subject with 
which it deals. Nevertheless the book contains 674 
pages, and it should be possible to deal with most of 
the more important aspects of the science in this 
space. On the whole, the author has succeeded in 
compiling a readable book, and one which should be 
of great use to the student, provided he has facilities 

NO. 2816, VOL. 1 1 2] 


for acquiring help in the initial stages to fill the gaps 
which the author has left. It is, for example, unlikely 
that the student would obtain a working knowledge 
of stereoisomerism or of tautomerism from the rather 
meagre descriptions given in this book. Indeed the 
basic theoretical parts are too short and too difficult 
to follow. Otherwise the book is a valuable one and 
is well printed and set up. J. F. T. 

The Composition and Examination of 
Volatile Oils. 

The Volatile Oils. By E. Gildemeister and Fr. Hoff- 
mann. Second edition, by E. Gildemeister. Written 
under the auspices of the firm of Schimmcl and Co., 
Miltit/, near Leipzig. Authorised translation by 
Edward Kremers. Third volume. Pp. xx + 777. 
(London : Longmans, Green and Co., 1922.) 325. net. 

W ITH the volume before us the English transla- 
tion of the second edition of Gildemeister and 
Hoffmann’s “ Volatile Oils ” is now completed. The 
publication of the book has unfortunately been very 
materially delayed by the War, so that a period of no 
less than nine years has elapsed since the appearance 
of the first volume in 1913, and there are but few 
references to the results of investigations published 
since 1915. In the second volume the oils derived 
from plants belonging to a number of families were 
dealt with in detail ; in the present work those ob- 
tained from the Rutaceae (including, therefore, lemon, 
orange, and other Citrus oils), Burseraceae (myrrh and 
elemi), Dipterocarpeae (Borneo camphor oil), Myrtacese 
(myrtle, pimento, bay, clove, eucalyptus, cajuput), 
Umbelliferae (caraway, dill, anise, celery, ajowan, 
asafetida), Ericaceae (wintergreen), Labiatae (lavender, 
sage, thyme, mint), Compositae (chamomile, worm- 
wood), and many other families, are considered. 

The thoroughness with which the task has been 
attacked may be well exemplified by the monograph 
on lemon oil. Tables of statistics are followed by a 
map showing the districts of production of lemon, 
orange, and bergamot oils in Sicily and Calabria. The 
various methods of extracting the oil are then ciirefully 
described and the descriptions illustrated by a number 
of photographic reproductions. The properties and 
constituents of the oil are next exhaustively dealt 
with. Details of the chemical examination of the oil 
occupy 24 pages. No fewer than eleven methods of 
determining the citral present are described, and, which 
is most important, the objections to their use, and the 
results of the methods when tested in Messrs. Schimmel’s 
laboratory, are appended. 

Here and there in the work statements may be met 
with that are now no longer correct ; thus on p. 492 
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carvacrol is said to be the only phenol present in 
Spanish oil of thyme, whereas Mastbaum has shown 
that the Spanish oils of Thymus vulgaris, T. Zygis, 
T. hiemalis, and Corydothymus captains all contain 
notable proportions of thymol ; in this case at least 
the discrepancy may be due to the length of time that 
has elapsed between the completion of the work and 
its publication. To clove oils 18 pages are devoted, 
and here also the description is accompanied by a map 
of the islands of Pemba and Zanzibar showing the 
distribution of the clove plantations. For the deter- 
mination of the percentage of eugenol in the oil a 
3 per cent, solution of sodium hydroxide is recom- 
mended, whereas in the ‘‘ British Pharmacopoeia” 
a 5 per cent, solution (of potassium hydroxide) is 
given. 

Eucalyptus oils are very fully represented, no fewer 
than 141 being mentioned, the great majority of them, 
however, being of scientific rather than economic value. 
The commercial oil of E. amygdalina is now referred to 
E. amygdalina, Labill., var. Australiana, Baker and 
Smith. 

The task of translation, always a rather tedious one, 
has been admirably accomplished by Dr. E. Kremers, 
of Madison, Wis. The work is couched in excellent 
English, reads very easily, and shows only occasionally 
a somewhat literal rendering of the German original. 
Both paper and type are good, and clerical errors are 
seldom to be found. 

Viewing the work as a whole, one cannot but be 
surprised at the mass of information which has been 
collected by' the author, sifted in the laboratories of 
Messrs. Schimmel, and is now offered to the .scientific 
world. Notwithstanding the disadvantages under 
which the book has been compiled, translated, and 
issued, it must be regarded as one of the mo.st complete 
in existence on the subject. Tt will doubtless prove 
a mine of information for all workers on volatile oils, 
and it is difficult to see how any scientific library can 
be complete without it. 


Low Temperature Carbonisation of Coal. 

Low Temperature Carbonisation oj Bituminous Coal. 
By A. McCulloch and N. Simpkin. Pp. xii + 248. 
(London : 11 . F. and G. Witherby, 1923.) i8jf. net. 

T he low temperature carbonisation of bituminous 
coal is a process which has received much 
attention from writers, speakers, and experimenters, 
and Messrs. McCulloch and Simpkin have made a use- 
ful summary of the work that has been carried out. 
The preface insists quite rightly upon the importance 
of the subject in connexion with atmospheric pollution 
by smoke. If commercial success can be attained 
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“ Not only will it be possible to ensure a smokeless 
atmosphere, but, at the same time, a considerable 
conservation of our coal resources will result, and the 
country will be provided with a home supjdy of fuel 
oil.” 

The constitution of coal, the history of attempts 
dating from Parker’s “ Coalite ” process to .solve the 
problems of low temperature carbonisation, the diffi- 
culties arising from the expansion of coal on heating 
and its low thermal conductivity, the processes con- 
nected with the names of Mcl^urin, Del Monte, Fischer 
and Gluud, lllingw'orth and others, the nature of coal 
tar and of low temperature tar in particular, are dis- 
cussed in turn in the se\’en cha])lers of the work. 
The printing is clear, and forty-three illustrations are 
given, most of them useful line drawings of plant, but 
some of Sir George Beilby’s microphotographs of coke 
are included. 

It is very difficult to write a book of this kind 
judicially and critically as regards large-scale opera- 
tions, unless from a first-hand experience, to which 
the authors do not seem to make any claim either 
in the preface or the text. The account of each 
process in existing circumstances remains to a great 
extent a repetition of the claims made for ]l, although 
an exception must, of course, be made of those experi- 
ments which have been made and fully described by 
the Fuel Research Board. 

The more theoretical portions of the book make 
mention of many researches, apparently more than 
have been digested. Thus, perhaps, the most striking 
result obtained by' Messrs. Greenwood and llodsmun 
in their work on “ The Factors Influencing the 
Yield of .'\mmonia during Carbonisation ” was that 
oxygen did not decompose the ammonia, but was 
used up in the preferential combustion of other sub- 
stances. The work is referred to by the authors on 
p. 33, but on p. 34 they say that “ the presence of 
oxygen is detrimental to the formation of high ammonia 
yields since it decomposes the ammonia produced.” 

On the whole, however, the book stands as a good 
and readable account, brought well up-to-date, of a 
very important side of modern experimental develop- 
ments in the utilisation of coal. J. W. C. 


Complex Space. 

Prolegomena to Analytical Geometry tn Anisotropic 
Euclidean Space of Three Dimensions. By Prof. 
E. H. Neville. Pp, xxii + 368. (Cambridge: At 
the University Press, 1922.) 305. net. 

W ERE a Greek from the Academy of Plato to visit 
England, it would surely please him to find a 
title he could read without using a dictionary. Should 
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he persist in acquainting himself with the first chapters, 
he would be delighted with the precision of language 
and thought and with the homeliness of the contents ; 
indeed, it mav be said that the number of readers of 
this beautifully executed work will be a fair measure 
of the Greek spirit among our geometers of the present 
day. To barbarians it will seem to cut right across the 
course of modern geometry with an independence 
which shows itself in nomenclature and notation, in 
absence of references, and most of all in the limitations 
which the author has placed upon himself in the 
selection of his material. This is partly accounted for 
by the fact that Prof. Neville is avowedly a disciple of 
Mr. Russell, whose well-known aphorisms are scattered 
over the book, and it is scarcely to be expected that 
a subject written in the form which modem logic 
demands should develop itself along lines which appear 
fundamental in discovery. 

The earlier part of tlie book is an introduction to 
vector analysis followed by an excellent discussion of 
('artesian axes and vector frames. Perhaps it should 

mentioned that ‘‘ anisotropic ” space does not imply 
any “ medium ” theory— Prof. Neville’s words have no 
implications but are equivalents ol the .symbols of tlie 
Princijiia. Anisotropii space is flat space of three 
dimen.sions which does not touch the absolute in four 
dimensions. Tlie second half of the book is devoted 
to the construction of algebraic space out of those 
properties of vectors and points wdiich were suggested 
as significilnt in the earlier chapters. This is a most 
valuable contribution, and we confine our attention 
to it. 

Geometers say that a circle is cut by a line of its 
plane at two points, real or imaginary. There are 
great advantagi's in doing so, but if asked tor reasons 
they content themselves with explaining that this is 
a conventional way of talking and that imaginary 
“ points ” merely stand for certain pairs of imaginary 
numbers. How they stand for them is not clear. To 
find a logical basis one of two methods may be adoyited. 
The first, that of von Staudt, consists of replacing the 
imaginary points by an equivalent real elliptic involu- 
tion : any construction which has been algebraically 
thought out by the use of imaginaries at intermediate 
steps can be replaced by a more elaborate real con- 
struction which can be actualK carried out by pencil 
on paper. This method has the beauty of being 
geometrically relevant. 

The second plan, which is that adopted in this book, 
has the logical advantage of allowing the real points 
no special privilege. Algebraic complex space is built 
up from such fundamental relations as hold between 
vectors and vectors and between vectors and points 
in ordinary geometry ; in other words, we remove the 
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loose convention or postulate used by the “ teacher 
in a hurry,” and carefully devise a unique construct 
within which all the required operations can be carried 
out. This however has obvious geometrical dis- 
advantages, as it involves an embarrassing array of 
relations in which we have no reaion to be interested. 

It may be doubted if there can be any true inter- 
pretation of a space in the modem sense which does not 
deal with the group of transformations for which it is 
the accepted field. The ordinary geometry, as intro- 
duced by Prof. Neville, involves lines, directions, 
distances, all accepted from experience; no such 
geometry can dispense with the idea of motion unless 
it lias first laid down a series of postulates such as he 
dislikes. This geometry, which he repeatedly refers 
to as “ kinematical,” cannot be any more logical, and 
is far less vivid when all reference to motion is excluded. 
His original space is the field of such transformations, 
and as such is really trivial in the complex domain. 
“ To use geometrical language,” writes Russell, “ . . . 
is only a convenient help to the imagination.” Prof. 
Neville’s geometry reminds us of the notorious 
Euclidean point when it has movCd, for what help to 
the imagination can come from a discussion of lines 
perpendicular to themselves or the bizarre metrical 
geometry of the isotropic plane ? Just as the logician 
objects to Staudt’s method as a search for complex 
space within real space, we iear most geometers will 
not pleasantly accept the task of picking out projective 
properties from the mass of metrical relations which 
Prof. Neville’s method imposes on them. 


George Westinghouse. 

A Life of (ieorge IVesinigliouse. By Dr. Henry G. 
Prout. (For a (ommittee of the American Society 
of Mechanical Engineers.) Pp. xiii + 375. (London : 
Bonn Bros. Ltd., 1922.) i8a-. net. 

T he American Society of Mechanical Engineers has 
undertaken to issue volumes devoted to the lives 
of some of its great men ; and the su])ervision of the work 
has been entrusted to a committee of the Society. 
The first book of the series was a .special edition of the 
autobiography of John P'ritz, honorary member and 
past president. The present volume is the second of 
the series. 

In the almost complete absence of personal records, 
letters, notes, and other material from which a biography 
could be prepared, the committee has had to draw upon 
the memories and impressions of those men still living 
who were nearest to Westinghouse, and the editor’s 
duty has been to co-ordinate their contributions. 
This method of preparing a biography has both its 
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advantages and disadvantap^cs ; for while it helps 
towards the forminff of a reasonable perspective, the 
re ult IS rarely of any great literary interest. Such an 
interest, although of sei'ondary signifieancc during the 
man’s generation, is a considerable asset to the per- 
petuation of his memory. 

The genius of George Westinghouse is expressed in 
patent speeifieations and in industrial processes and 
products. On account of the diversity of these 
activities the editor has considered that a chrono- 
logical survey would be confusing, and the record of 
achievements is dealt with under the different subjects 
to whic h they apj)ly ; in this manner an admirable 
summary is jirescnted of the work of Westinghouse and 
its value in the world of industry. 

The* two major achievements made by Westinghouse 
were- the- development of the air-brake, which grc'atly 
inlluenc'ed railway transport, and the application of 
alternating currents in the production and distribution 
of power. In the former he acted primarily as an 
itnentor, m the latter as an industrial organiser, 
lloth activities resulted in the evolution of industrial 
('onc'erns, vast in si/e and ramifying in many directions. 
At the [iresent lime some sevents' of these concerns 
exist. In other fields, he develojied the use of natural 
gas at Pittsburgh and took out thirty-eight patents 
in this connexion ; he did important work both in 
steam engineering and railwav signalling, and in forty- 
eight years he took out some four hundred jiatents. 

WhethcT Westinghouse was greater as an inventor or 
as a manufacturer is debatable, but both his inventions 
and his industrial ventures would have suffered much 
without this unic]ue combination of capacities. 

The greater part of the book deals with a survey of^ 
technical and mamilacturing achievements, but the 
two concluding chapters give a wc'll-drawn portrait of 
Westinghouse - the man. The editor shows him to be 
a man possessing almost superhuman qualities linked 
with very human weaknesses, a man of impelling 
personality, an idealist whose leet were firmly planted 
on the ground, a genius in imagination and vision, with 
marvellous powers for concentration, persistence, 
audacity, and fortitude to c-arry the fruits of his genius 
to suc'h conclusions that they enormously benefited 
mankind. Perhaps the greatest weakness that is 
evident from the editor’s presentation is a too great 
self-reliance and an inflexibility of mind when onc'c a 
decision had been made. A most outstanding char- 
acteristic was his capacity lor leadership, and his 
relations with his men were inspired by a man-to-man 
comradeship and good feeling, an instinct which has 
become traditionally known in industry as “ the West- 
inghouse Spirit,” which in its essence embodies in the 
highest degree loyalty and enthusiasm. 
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Aristotle and Physical Science. 

(1) Aristotle : on Coming-to-Be and Passing- Away . (De 
Gencratione ct Corruptione.) A Revised Text, with 
Introduction and Commentary by Harold II. Joachim. 
Pp.xl 4-303. (Oxford; Clarendon Press ; London: 
Oxford University Press, 11)22.) 325. net. 

(2) The lPor/^5 of Aristotle: Translated into English. 

Meteorologica. By E. W. Webster. Pp. vi4-i40, 
(Oxford : Clarendon Press ; London : Oxford Uni- 
versity Prc.ss, 1023.) 7.9. 6J. net. 

(i) ¥ ■'HK treati.se “ On ('oming-to-Be and Passing- 

1 , Away ” is one of very great interest to the 
pure Aristotelian. The question discussed in it is this : 
the four most elementary substances known to us 
being earth, air, fire, and water, how do these change 
into one another and how do they form less simple 
substances such as flesh and bone ? For example, 
what happens when water is boiled in a kettle ? To 
.such questions as this the Atomists had already given 
an ap])ro\imately correct answer. The scientific man 
will naturally ask whether Aristotle made any real 
advani'c on his predecessors ; if he did not, why should 
we trouble ourselves about his views on such problems ? 
It must be regretfully admitted that he did not make 
an)' such advani e 

Aristotle .seems to have been a good deal impressed 
l)y the atomic .solution, but refused to accept it, 
criticising it with some severity, as indeed he always 
does criticise w'lth severity all his forerunners. But 
what better had he to offer ? Matter, sa)s he, is one 
substratum underlying all phenomena : so far jierhaps 
we agree with him, since modern science more and more 
tends towards belief in one substratum, and the weak 
point of the old Atomists was that they preferred a 
multitude of different groups of absolutely jirimitive 
matter, as Dalton did. Again, this substratum assumes 
the forms of the lour so-called elements (which arc not, 
strictly speaking, “ elements ” for Aristotle). Now if 
this could be interpreted to mean that the substratum 
appears in the four fonns of solid, liquid, gaseous, 
incandescent, it would be very good sense, but un- 
luckily Aristotle never put it that way. No, they are 
somehow formed by combinations of the two pairs 
of contraries, hot and cold, dry and moist : when 
water is boiled, the cold-moist is transformed into the 
hot-moist ; and the efficient cause of these combinations 
and transformations is the movement of the heavens 
in particular of the sun. Certainly the scientific mar 
will be tempted to wish with Bacon that Democritus 
had come down to us instead of Aristotle — at least 
so far as this question is concerned. 

But the pure Aristotelian does not fret himself ovei 
such considerations. Ilis one aim is to understand thi 
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meaning of his master and to delight in the subtleties 
of that astonishing world of close-packed thought, 
microscopic and yet universal. He will, like Prof. 
Joachim, find this treatise “ fascinating and masterly,” 
and he will give thanks unstinted to him for his superb 
exposition of it. Only those who have wrestled with 
the prodigious difficulties of such a work for themselves 
can appreciate the learning and mastery shown by 
him on every page of his (‘ommentary. The text also 
is very greatly improved : it is something of a shoi'k 
to learn how untrustworthy is that of Bckker which we 
have been in the habit of accejiting without demur. 

(2) I'his miscellaneous work discusses various pheno- 
mena of the heavens (such as clouds, comets, the 
rainbow), the nature of the sea, earthquakes, wind, 
thunder, many properties ol “ composite bodies ” such 
as iron, wood, honey, and jilenty of other things 
besides. The admirer of Aristotle's hiological works 
will be sorely disappointed by it ; here are none «)f 
the flashes of insight and the grand generalisations 
which astonish us in those works, but here are his 
vices to be seen in abundain e, es])ecially the almost 
total absence of experiment, and the failure to test 
Iv's hypotheses, the need foi doing which he might 
have learnt irom Socrates. One soon beconns weary 
of reading one iaeile explanation after another, almost 
always on wrong lines : for exam])le, the Milky Way 
IS “a fringe attaching to Ihc greatest rircle and due 
to the matter st'iTcted ” At tlu' same time, it is of 
some interest, as testilying to the universality of its 
author’s outlook on the world ; “ the number of things 
that man spied into,” said Goethe of Aristotle, “ is 
beyond bchel.” Perhaps the most interesting ob.serva- 
tion is that “ we ha\T. only met with two instances 
of a moon rainbow in more than fifty years,” which 
shows how Aristotle kept his eyes open ; how many 
of us have seen two of them ? But it is not given to 
any one man to be supreme alike in biology and ])hysics. 

The translation is excellently done, and Webster’s 
early death— he was killed in battle in 1917- - is a sad 
loss to scholarship. 


A Survey of Scientific Literature. 

Statistical Bibliography in Relation to the Growth of 
Modern Civilization : Two Lectures delivered in the 
University of Cambridge in May ig22. By E. 
Wyndham Hulme. Pp. 44 + 5 Tables + 4 charts. 
(London : Grafton and Co., 1923.) 6^. net. 

T his book contains two out of the four lectures 
delivered by Mr. Wyndham Hulme as Sandars 
reader in bibliography at the University of Cambridge 
in May 1922, and forms a notable contribution to the 
science of bibliography. Mr. Hulme’s thesis is the need 
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of co-operative action in bibliography, and in these 
lectures he urges as an example of this need the 
importance of bibliographical data as an aid to the 
illustration and interpretation of changes in the pro- 
gress of modem civilisation. 

The growth of scientific literature as a measure of 
man’s activity has not been generally recognised — 
though the records previous to the nineteenth century 
are as a rule much more full and trustworthy than the 
ordinary data of the statistician — and Mr. Hulme here 
shows by means ol graphs and tables how bibliogniphical 
statistics may not only serve to confirm conclusions 
already reached from other sources, but may also aid 
us to define and explain more precisely important move- 
ments of our social and industrial history. He takes 
as an example the International (.'atalogue of Scien- 
tific Literature as being fairly representative of the 
w'orld’s scientific literary output, and has compiled 
statistics for the years 1901 to 1913 for each of the 17 
sections into which that work is divided, and correlated 
these with statistics of jiatents for invention, trade, 
po])ulation, etc. The figures given from the Inter- 
national ('atalogue admittedly cannot be taken as final, 
for they are not only themselves subject to many adjust- 
ments, but the) are also confined to the literature of 
pure science, and any influence that may have been 
exerted by advances in technology is obscured. More- 
over, each branch of science is treated as a whole, and 
the behaviour of the \arious subclasses within each 
branch and their interrelation cannot therefore be 
studied. Kevenheless, thi' figures show certain features 
whiih would probably not be greatly modified by a 
more detailed examination. There is, for example, an 
undoubted indication of the rhythmic progress of a 
science, which appears to proi’ced in alternate periods 
of growth and stagnation and rises to a period of 
maximum output which m some cases it may he possible 
to pred'ct. The year 1910 seems to have been a peak 
year, for there is evidence of a general falling off in all 
sections of the Catalogue and in patents after that 
year, but unfortunately the confusion arising from the 
War has so vitiated all statistics for years later than 
1913 that it is impossible to check the extent and the 
duration of this depression. 

Another surprising feature to which Mr. Hulme 
directs attention is shown in the geographical dis- 
tribution of the journals indexed in the Catalogue 
throughout the period 1901-13. The figure for Ger- 
many and Austria is only just less than those for 
France, Russia, the United States, and Great Britain 
combined, while these four countries follow in the 
order given, with Russia appreciably higher than the 
United States or Great Britain. 

In connexion with the English patent statistics which 
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gives from 1561 to date, the introduction 
of the pitent spenhoitlon about 1730 is an important 
landmark whu h should not he overlooked. Its need 
arose out ol the increasing specialisation in industry — 
Itself a sure indication of the commencement of in- 
dustrial growth— and its establishment as a permanent 
part of patent practii'c so long after the introduction 
of the palents)'stem is a parallel to the long time-lag that 
existed uj) to the eighteenth century between actual 
practice and its corresponding literature. This time- 
lag and the early divorce of industry from literature are 
well shown by Mr. llulme in two interesting “ tabular 
surveys ” of the literature of architecture and the 
textile industries which give the earliest printed mono- 
graph in the different subdu isions of these two sub- 
jects, and in themselves form valuable bibliographical 
('harts. 

It IS. however, more with the method advocated than 
With the conclusions drawn by Mr. llulme —iinjiortant 
and interesting as these are — that we are here concerned, 
and It is to be hoped that both bibliographers and 
statisticians will realise the utility of this new apparatus 
which may not unworthily play its part in the elucida- 
tion of many problems. 

Our Bookshelf. 

Catalysts' in Organic Cheniistry. By Paul Sabatier. 

Translated by Prof. E. Ivmmet Reid. Pp xxiv-f 

406. (London : The Library Pn^ss, Ltd., 1923.) 

25.S'. net. 

Prof. Sauatier's book, of wdiich an American trans- 
lation is now issued, has been written on a basis 
whic'h is considi'rabiy broader than the brilliant 
resean'hes with which the name of the author is uni- 
versally associated, and is very far from being a mere 
resume in book -form of those researches, valuable as 
that would be. It is also more than a mere text-book 
for the instruction of students, since, instead of giving 
merely a few illustrative examples of particular types 
of chemical change, the author has usually enumerated 
all the most important examples, with references 
to the original literature in which they are described. 
The result has been to produce a monograph of remark- 
able completeness, in which the references alone would 
cover many pages, since they are ses eral thousands in 
number. 

The translation has been well done, although English 
readers will be amused to see on p. 25 a senteni'u which 
ends in a hyphen as a result of a refusal to repeat the 
second half of a name, which has already been printed 
on the prei’cding line. The pagination of the book is 
also very' confusing, since, in opposition to all English 
precedents, the outer corners are occupied by para- 
graph numbers, the page-numbers being relegated to 
the inner corners, until the index is reached, when they 
revert to the usual position, thus giving the impression 
that 969 and 350 are consecutive pages. A very full 
author-index and subject-index have been added by the 
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translator, in which again a novel system has been 
adopted, since all the references are to paragraphs and 
not to pages. 

The American translation contains a sup})lementary 
section of 12 pages by Prof. Bancroft on “ Theories of 
Contact ('atalysis,’' and a number of signed footnotes 
by American workers. A biography, covering tw'o pages 
only, is of very real value in directing attention to the 
range of Prof. Sabatier’.s resear('hes, sini'c his earlier 
work in inorganic chemistry has been largely over- 
shadowed by the brilliancy ol his later work in organic 
('hemistry. It is also of interest to read that in 1907 
he declined an invitation to follow Moissan at the 
Sorbonne, preferring to retain the chair of chemistry at 
Toulouse, which he has now' oci'upied for nearly forty 
years. 

The Wheelwright' s Shop. By tleorge Sturt (“ George 

Bimnie Pp. xiit 236 + 8 plates. (Cambridge: 

At the Universit)' Press, 1923.) 125. net. 

The title ol this book gives no indication ol the enjoy- 
able nature of its contents. The author transports 
us into rural England as it was before the hand crafts- 
man had disappeared before the march ol niai'hinery, 
and lets us into the secret of how' these men found their 
working lives to lie w'orth living, 'The knowledge which 
comes to the man w'ho has to get out his owm timber 
by the use of hand tools, and the intimate ac(]uaint- 
ance with its peculiarities so accjuired, are possessed 
by lew workmen to-day. The book is ver)' human, 
and IS diversified throughout by cjuaint tou( hes which 
throw a flood of light on the development ol village lile 
in England. Such a book could not be written (‘xcept 
by one who had lived among the things desi'ribed, 
and was intimately ac(]uainted with the jicople. d'he 
wheelwright’s sho]) still exists in Earnhain, although 
it has moved with the times ; its first rei'ords date back 
to 1706, and it came into the possession ol the author’s 
grandfather in 1810 and remained in the family until 
1920. 

The reader will learn a great deal more than how 
waggons and ('arts used to be built. “ In the .slow 
tran.sition from village or provincial industry to city 
or cosmopolitan industry, one sees a change ('oni parable 
to the geologic changes that are still altering the face 
of the earth. Already, during the eighties and 
nineties of last century, work was growing less in- 
teresting to the workman, although far more sure in 
its results. Whereas heretofore the villager had been 
grappling adventurously and as a colonist pioneer with 
the materials of his own neighbourhood, other materials 
to supersede the old ones were now arriving from 
multitudinous wage-earners in touih with no neigh- 
bourhood at all, but in the pay of capitalists. So the 
face of the country was being changed bit by^ bit . . . 
village life was dying out ; intelligent interest in the 
country-side was being lost. . . . Seen in detail the 
changes seemed so trumpery and in most cases such 
real improvements. That they were upsetting old 
forms of skill — producing a population of wage-slaves 
in place of a nation of self-supporting workmen — 
occurred to nobody.” The book can be recommended 
thoroughly to all who wish to extend their knowledge 
of their fellow men and who are interested in modem 
welfare problems. 
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Physics in Industry. Lectures delivered before the 
Institute of Physics by Prof. A. Barr, Sir James 
Ewing, and C. C. Paterson. (Oxford Technical 
Publications.) Vol. i. Pp. 59. (London: H. 
Frowde and Hodder and Stoughton, 1923.) 2^. (id. 
net. 

Thic first of these three lectures directs attention to the 
great complexity of the problems witli which the 
engineer has to deal ; and to the fact that, in many 
problems of design it is practically impossible to 
proceed by the method of scientific experiment ; “ his 
own experience and his inheritance of the accumulated 
results of the labours of his predecessors ” must 
largely guide the successful engineer. Sir James 
Ewing deals with the relation of the physicist to the 
developmental history of the heat engine, and states 
that “ the impulses towards any new departure are, 
in general, given by men who are at home in that 
delightful country which may he described as the 
borderland of physics and engineering. 1 have roamed 
in it for many happy years, and have been ]invileged 
to know some of the great men who have dwelt on its 
hiH-tops. 1 have enjoyed its morning mists and its 
changing landscapes.” The third lecture gives the 
experiences and views of a research physicist, working 
with an important electrical company which manu- 
tactii res most of the machines, apparatus, and accessories 
made use of in modern electrical practice. Tlis views 
on the duties and methods of the research organisa- 
tion of such a company are of the highest importance, 
and should rec'cive very close consideration by all who 
are interested in industrial research. 

(1) Kssentiah of Modern Physics. By C. E. Dull. 

Pp. xi + 525. (London, Calcutta and Sydney: 

(1. G. Harrap and Co., Ltd., 1023.) 55. 

(2) The Klemimts of Applied Physics. By Prof. A. W. 

Smith. Pp. xiv 1-483. (London: McGraw-Tlill 

Publishing Co., Ltd., 1923.) i2.t. (id. 

(3) Practical Heat. Indited by T. Croft. (Power 
"Plant Series.) Pp. xiii + 713. (New York and 

London : McGraw-Hill Book Co. Inc., 1923.) 25.?. 

In our issue of December 9, 1922, p. 792, we directed 
attention to the first of a senes of reports on_ the 
teaching of jihysics in the United .States by a committee 
of the American Physical Society formed to investigate 
the subject and to make recommendations for the 
future. The three books under notice may be regarded 
as outcomes of that report, for their aim is to provide 
a sound knowledge of the fundamental principles of 
the subject and to show how those principles find their 
applications in the common experiences of everyday 
life. The first is for secondary school use and intro- 
duces each principle by a familiar fact depending on 
it, the second supplies the needs of a student in his 
first year at a University intending to become an 
engineer, while the third is a more complete exposi- 
tion of the principles which underlie heat engineering. 
All are well printed, and the latter is abundantly 
illustrated. There are a few lapses on fundamental 
points, but they do not seriously interfere with the 
usefulness of the books for those who wish to know 
the “ why ” of things they see around them. 
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Plane Geometry : An Account of the More Elementary 
Properties of the Come Sections, treated by the Methods 
of Co-ordinate Geometry, and of Modern Projective 
Geometry, with Applications to Practical Drawing. 
By L. B. Benny. Pp. vii + 336. (London : Blackic 
and Son, Ltd., 1922.) lo.^. 6 d. net. 

On the whole, Mr. Benny’s book is one that we would 
heartilv recommend to the class of students he had in 
mind while writing it. It is not a book for beginners ; 
it is not a book fur mathematical specialists. But for 
the student who wishes to ac(juire a fairly competent 
knowledge of the methods of analytical conics, com- 
bined with the modern geometrical point of view, the 
book should ])rove very useful. The style is attractive, 
and the treatment interesting. 

Mr. Benny’s aim is clearly to combine the geometrical 
with the analytical treatment of conics. This aim is 
one that all should approve. The only fault wc can 
find with the author's treatment is one that he himself 
mentions in the preface, namely, that there is a sort of 
see-saw between geometry and analysis in alternate 
chapters. This gives a rather unpleasant impression, 
and wc must confess that when we first took up Mr. 
Benny’s book the impression it made was a bad one. 
But continued study of the book showed that the fault 
is more apparent than real. Perhaps in a future 
edition Mr. Benny could so rearrange the material as 
to work the geometrical and the analytical into a really 
organic whole. 

Electrical Engineering iMboratory Experiments. By 
Vroi. C. W. Ricker and ('. K. Tucker. Pp. xiv -f- 310. 
(London: McGraw-Ilill Publishing Co., Ltd., 1922.) 
in. 3/i. 

A STUDiiNT in an electrical engineering laboratory 
.should be taught to rely on his ()wn resources and 
encouraged to exert his own initiative. At the 
beginning of his course it is advisable that he perform 
rapidly under careful supervision the fundamental 
testing experiments. He should then be assigned 
work which requires a certain amount of originality. 
If he shows a particular interest in any problem, he 
should be encouraged to make a re.search on it. The 
teacher is occa.sionally rewarded by finding a keen 
and accurate observer who has the ability to analyse 
his experiments and draw useful conclusions from them. 
In the book under notice fifty-six experiments are 
given ranging from the wheatstone bridge to the 
mercury arc rectifier and from the direct - current 
generator to the load characteristics of a three-phase 
commutator motor. The theory given of the various 
tests is not too lengthy and can be easily under- 
stood. The book can be commended to teachers and 
students. 

Practical Chemistry. By Dr. L. C. Newell. Pp. 
viii + 543. (London and .Sydney : D. C. Heath and 
Co., n.d.) ts. 

Dr. Newell’s work is not a “ practical ” text-book in 
the English sense, but an elementary tpt-book of 
chemistry along the lines now followed in America. 
Industrial applications are kept in the foreground, and 
illustrations of technical plant are numerous. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return.^ nor to correspond svitk 
the writers of rejected manuscripts intended for 
this or any other part of Na'I’URI'-. No notice is 
taken of anonymous communications 

A Calculation of the Atomic Weights of Isotopes. 

Some months ago, when engaged on a study of 
radioactive disintegration series, the results of which 
appeared in the October issue of the Phtlosophii al 
1 was able to formulate sini]ile rules from 
radioactive data which enabled me to calculate a 
list of the atomic weights of the ])rincipal isotopes 
of both i ominon and radioactive elements. This list, 
winch will be published iii due course, agreed closely, 
although not identu.ally, with all the experimental 
values of the atomic weights of the isoto])es of the 
common elements determined up to that date (June 
192^) bv Aston and others Since then, in a recent 
issue of Native (September 22, p. Aston has 

published some further rcsidts with which my 
predictions agree so exactly that 1 feel constrained 
to give here a brief account of how my list was arrived 
at, and to state some results whu h have yet to be 
venJied or disproved cx'jn'nmentally. 

The main supposition is that there are four separate 
radioaitive scries the members of which have atomic 
weights given respectively by 1 3, 41/ -1 2, 4/1 t 
and 4«, where ;; is an integer fn the papier mentioned 
above I give reasons tor siip])osmg that the first of 
these is the actinium senes, the second the uranium 
senes, the third a hyyiothetical senes the end-product^ 
0] w'hich may be bismuth {a 201)) and thallium 
{(1-20^), and the fourth the thorium series. It is 
known tliat in the uranium and m the thorium senes 
successive changes are principally of two kinds : a 
succession of a part ides, and the succession a, fi, /t 
and a ; it is jirobable, and I assume it to lie so, that 
in the two other series the characteristic successive 
changes are a succession of a-particles and the 
succession a, (i, a, [i. I next imagine that radio- 
activity continues below^ the so called end-products 
of the series, the uranium and thorium scries being 
continued by the elements of even atomic number 
and the two other ones by the elements of odd 
atomic number. 'J'here is no ex])erimental evidence 
for this, nor does it matter, riie point is merely that 
i.sotopes, W’hich on radioactive evidence would be 
presumed stable, would be found experimentally to 
be the isotopes of common elements, and those 
presumed instable (bodies which supposedly expel 
/^-particles, for examjilc) would not be found. This 
IS reasonable. 

An arrangement of this kind yields a surprising 
amount of information, and it may be claimed that 
solely from radioactive evidence the following points 
may be deduced : (i) It is probable, but not im- 
possible, that isotopes do not differ by more than 
8 units of atomic weight ; (2) only end-products 

of radioactive series or radio-elements emitting a- 
particles should be considered when a comparison is 
made between common and radioactive isotopes ; 
(3) all elements are limited to two isotopes of odd 
atomic weight (odd isotopes), and these differ by 
2 units of atomic weight only ; (4) odd elements 
{i.e. elements of odd atomic number) have odd 
isotopes only, and, if there be two, the lighter one is 
likelier to be tlie more stable and consequently the 
more abundant in Nature ; (5) even elements may 
have both even and odd isotopes, but the former 
should be as a rule at least twice as numerous as the 
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latter, and an odd isotope should not be either the 
lightest or the heaviest of all ; (6) isobares of common 
elements may be of even atomic weight only ; (7) 
an element the atomic number of which is given by 
4« k3 has an isotope of atomic weight 4M-fi, and 
vice versa ; and (8) an even element has always one 
isotope a unit of atomic weight higher than one of 
the isotopes of the element next below it. 

Several of the above rules have already been pointed 
out by Aston from his results on common isotopes. 
They are indeed the common ground of both ordinary 
and radioactive isotopes. They do not apply in 
their entirety to the elements below nickel and 
cobalt. It is not to be expected that the lightest 
elements with tlieir simple structure would behave 
exactly like the heavier ones. In addition, it is prob- 
able from atomic weight evidence and certain evidence 
from Aston’s results that the series 411 -f2 and 411 -fi 
do not run continuously below the limit of cobalt 
and nickel. 

If the radioactive eviilence were decisive in regard 
to which mass - numbers are unstable, and which 
arc possible isobares, the determination by calcula- 
tion of all the isotopes of all the elements w'ould not 
be difficult, but tliLs does not a])j)ear to be so 'fhe 
evidence does not give a complete solution because, 
among other things, 1 have not considered possible 
branching in any of the senes. Branching no doubt 
occurs according to some plan, but up to date 1 have 
not discovered what that plan is. ('onseipiently on 
one or two occasions 1 have failed to agree entirely 
w’lth Aston’s experimental results. T'or e^xainjile, my 
calculations give two isotopes to calcium, 44 and 40, 
and tw’o to argon, 40 and 36, but they indicate that 
^() IS the more abundant, whereas .Aston’s results 
(and the atomic w'cight) contradict this. 

lAir the elements from hydrogen to yttrium my 
list IS identical with Aston’s list, which covers this 
range completely, except that 1 say that scandium 
has a second isoto])e at 47. Zirconium has an 
isotope at Q2 and jiossibly a third at pp but no 
others in addition to its principal one at 90 already 
established by Aston. Niobium has 93 and 93, 
molybdenum is simple and 96. IClement 43 would 
have 97 or 99 if either existed, but they do not. 
(Bresumably a missing odd element is one which 
occurs at a place where two successive odd mass- 
numbers happen to be unstable.) Ruthenium has 
100, 101, 102, and 104, possibly 98, but not 106. 
Rhodium is principally, and probably only, 103. 
Palladium is certainly 104, lob, and loS, not 105 but 
possibly 102 and 110. Silver is as given by Aston. 
Cadmium is no, in, 112, 114, with perhaps 108 and 
116, but not 106. Indium is 115 only. Tin and 
antimony are as given by Aston Tellurium is 
mainly 128 and 126, with possibly 130 and 124 
but not 122, (Were it not that 12S is greater than 
the atomic weight of iodine I should be inclined 
to say that, notwithstanding its atomic weight, 
tellurium was mainly 128.) Iodine and cajsium are 
simple as given by Aston, Xenon is as given by 
Aston, except that I drop 126 or 124. Lanthanum 
and pra'sodymium are simple, 139 and 141 respect- 
ively. It is more probable that cerium is simple 
and 140 than complex and 140, 142, and 144. 
Banum is complex, havmg 134, 136, and 138 but 
not, if cerium be simple, 140, and it has no odd 
isotopes. 

The rare earths are not difficult to do in spite oi 
the uncertainty of their atomic weights. Each oJ 
the even rare earths is complex. Element 61 would 
have 147 and 149 if either existed ; europium is 
151 and 153, holmium 163 and 165, and thuhum 16? 
and 1 71. In spite of their atomic weights, terbium is 
159 only and lutecium only 177. Hafnium is mainly 
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178 and 180 with some 182, and has no odd isotopes. 
Tantalum is 181 and 183, tungsten 184 only, and 
element 75 would have 185 or 187 if they existed. 
Iridium appears to have 19 1 as well as 193 ; platinum 
lias 194 and 196, possibly 192, but 198' is unlikely. 
Mercury is 198, 199, 200, 202, and 20,^ and not 201 
as Aston finds, but I cannot add 197 as he thinks 
possible. 

Gold is 197 and simple if Aston is right about 
mercury ; otherwise it should have 199 also. 
Thallium is 203 and 205, lead principally 208 and 
200, the fonner in excess. Hismuth is simple ami 209. 
Polonium is of course 210, and the only member of 
element 8^ with a chance (and that a very remote 
one) of being isolated. Thorium is simple and 232. 
One isotope of element 8<) is too unstable ever to be 
isolated. Element 91 has 231 and 233, the former 
being probably protoactinium. Uranium, which is 
complex, has been discussed in my paper in the 
Philosophical Magazine. 

The order of intensity of the isotopes cannot be 
given accurately from these considerations, but a 
rough sorting into major and minor isotopes is not 
difficult to make Mass-numbers which belong to no 
atomic iiumlxT are difficult to estimate At present 
I feel sure of ten even ones and thirty -one odd 
below polonium, most of which Aston has found. 
All but one of the former arc of the form .IM+2, and 
more than three-fifths of the latter of the form i. 
TJiere appi’ar to be at least thirty simple elements 
if my predictions be added to Aston’s certainties. 
I'Viurteen of thc.se have accepted atomic weights 
within o 05 of a unit, and as many fall short of a unit 
by this amount as exceed it 1 have assumed Aston’s 
whole-number rule in all the numbers given in tliis 
lei ter. 

Alter these mass-numbers had been deduced 1 found 
that the complexity (d an element was apparently a 
simple function of the atomic number Um. Thus 
there is a probability that elements of atomic numbers 
lO/H 7, lOu-f TO, and i(»H- ii are simple; that i6w-l-3, 
Ida ( 5, iOw + 13, and lOiv i 15 have two isotojics ; that 
ibii + H and i6»-}-i4 have no odd isotopes; and that 
i6n, i6jH 2, and i6»+ 12 have odd isotope 1. If this 
deduction be substantiatetl by experimental work it 
should throw light on the constitution and stability 
of the nucleus. A. S. Russell. 

Dr. Lee’s Laboratory, Christ Church, 

Oxford, October 3, 192 3. 


The Measurement of Very High Temperature. 

' Tn 1914 Lummer ’ described some experiments on 
an arc burning in a gas at high pre.s.sure. His method 
of determining the temperature based on the increase 
of surface brightness of the positive crater is extremely 
unsatisfactory, and his figures, using his own values 
of surface brightness, appear to be nearly three 
thousand degrees too low. It seemed desirable, 
therefore, to repeat and extend the experiments and 
determine the temperature more precisely. A very 
accurate way of doing this would be to determine the 
ratio of the intensity of the light at two wave-lengths 
as far as possible apart, which would define the 
temperature if the positive crater were a complete 
radiator. This assumption need not be made if ratios 
of the intensities are determined at two different 
temperatures, one of which is known. Thus, for 
example, in the region in which Wien’s law holds, if 
OA is a constant proportional to the emisfjivity, the 
intensity is given by 

* Lummer. “ VeiflUssigung der Kohle und Heistellutig der Sonnen- 
temperatur.*' (SanunlutiK Vieweg.) 
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which determines Tj in terms of Tj. Since an, which 
may also contain the sensitivity of the measuring 
instrument, disajipears from the final equation, this 
method is very convenient and may be made very 
accurate. 

Two methods were used for determining the in- 
tensity, one by the use of a wedge as suggested by 
Prof. Merton,® the other making use of the photo- 
electric effect. The first method Is more convenient 
in many cases ; the second is probably more accurate. 

The main difficultv is to make sure that one is really 
observing the hottest part of the crater. It is very 
difficult to keep the arc constant at high pressures, 
and obviously too low' a temperature will be found if 
the arc shifts during the exjiosure so that part of the 
measurement is clamed out on tiie colder parts sur- 
rounding the crater. If this has been avoided, com- 
parison of the intensity at anv two wave-lengths at 
atmospheric pressure and at high pressure enables the 
temperature at the high pressure to be calculated in 
terms of the known temperature of tlic normal arc. 
A check m the method is given by the constancy of 
the temperature found using various wave-lengths. 
The divergence from the mean is within the limits of 
experimental error. 

Owing to the difficulty outlined above, observations 
at the same pressure do not repeat very accurately, 
though the highest values are fairly consistent. The 
following tabic summarises the provisional results for 
an arc 111 nitrogen : 


l*ressiiro in 
Atmosphcies 

Icmperaturc. 

I 

(4 1 00) A 

0 

4680 

18 

6180 

33 

05 20 

So 

8020 


As already stated, these are minimum tempera- 
tures ; and indications on one plate (io,ooo‘’ at 50 
atmospheres) seem to justify the susjucion that they 
may be considerably underestimated. 

Further experiments making use of a number of 
improved methods are now in progress, and it is hoped 
shortly in a fuller publication to give more accurate 
values for the temperature of the crater as a function 
of the pressure and nature of the gas. The fact seems 
certain, however, that one can Idv this means reach 
temperatures in the laboratory considerably higher 
than the temperature at the surface of the sun. 

It may be interesting to note here the strong 
reversal of some of the cyanogen bands shown on the 
plates within certain limits of pressure and tempera- 
ture. The phenomenon is most noticeable between 
30 and 40 atmospheres, and it should be possible to 
locate these limits more definitely in the course of 
the experiments. 

I have m conclusion to acknowledge a deep debt of 
gratitude to Prof. Lindemann for much helpful 
criticism and encouragement. I. O. Griffith. 

Clarendon Laboratory, Oxford, 

September 22. 

* Merton and Nichol-rfjn (Phil. Trans. Roy. Soc. A, aiy). Prof. Merton 
kindly lent me the !Jpectrometer und wedge which he used in his own 
mvestigations, and I take this opportunitv of thanking him for Ute loan of 
the upparatuti and for hLs assistance in initlatin me into the details of his 
method. 
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Early Greek Chemistry. 

It is generally recognised that chemistry began, as 
the " divine [or, pe^aps, “ sulphurous ”j art ” {ffda 
Tix>'v) in Hellenistic Egypt, in Alexandria, during 
first centuries of our era. The books of its practi- 
tioners have existed ae copies in most European 
libraries for many centuries Those in the King’s 
Library at Paris were mentioned by Olaus Bomchius 
in the' seventeenth century . parts of the most im- 
portant were published and translated by Hoefer 
early in the nineteenth century, and the whole corpus 
was published, with a translation, by Berthelot and 
Riielle as the “ Collection des anciens alchimistes 
grecs,” under the auspices of the French Minister of 
Public Instruction, m 1887-88, in four volumes. It is 
not a little surprising to hnd such an eminent writer 
on cognate subjects as Keit/.enstein, as a result of 
admittedly hasty examination oi the Paris MSS , 
otfering rather severe criticism of the work of 
Berthelot and Kuelle, since the text of the latter is 
baseil on the collation of existing MSS , and not 
merely on those of Pans The production of it and 
of the translation was a work of no small difficulty, 
as might have been anticipated from the place of 
origin and date of the origiiml. A very large number 
of words have no place even m such exhaustive 
works as Bu Cange’s “ Lexicon." 1 

It is, therefore, particularly gratifying to find 
Prof. StephanuRs, of the University of Athens, now 
undertaking a revision of the text and translation 
of the " Collection " m manv places where they are 
obscure. His knowledge of chemistry, the literature 
of alchemv, and — particularly— of modem Greek, are 
brought into use. Mine. Hammer- Jensen, it is true, 
lias recently attempted in her e.ssay, “ Die alteste 
Alchyime,"' Copenhagen, to reconstruct the 

theories underlying the Greek alchemical MSS , and 
to rearrange them m order of date. But her evident 
lack of broad chemical knowledge, and her approach 
from the way of the so-called " classical ’’ philology, 
have noticeably hamjiered her contribution. 

Prof. StephanuBs’ article, published m the Revue 
des etudes f^mrques, tome 35, No. 1(12, l^aris, i()22, a 
copy of winch he has just sent me, is one of great 
interest and value. The following may be mentioned 
as an indication of the t\pe of emendation which he 
has been able to suggest — throughout with a full 
appreciation of Berthelot. Many words left untrans- 
lated are now given meanings, e.f’. =“ false 

pearl ’’ in modern Greek, fhe explanation of the 
obscure passage given on p. (> (206, 8) of Stephanid^s' 
paper is very ingenious. Some of Berthelot and 
Ruelle’s translations read as nonsense, but in the 
hands of Prof. Stephanidds the text reveals its mean- 
ing ; " de la largeur d’un petit iniroir tr6s mince ’ 
becomes " en forme tres mince dc pierre specularis 
[niicaj." The passage given by Berthelot and Riielle 
as, " ()uel(iues-uns anr^s cela font boir un oiseau 
depuis le soir jusqu’a une heure, puis ils laissent 
mourir dc soil le petit oiseau, en le privant de boisson," 
etc., is completely incorrect, and should read; 
" Quelques- uns donncnt .Tes perles a avaler a 
une poule <afin ciu’clle les garde dans le ge/.icr; 
depuis le .soir Jusiju’a une heure, en privant I’oiseau 
de boisson, et puis, en le saentiant, on trouve les 
espdees -.les perles bnllantes." (Improvement of 
pearls bv the action of the gastric juice : a well-known 
operation in ancient technology'.) 

There will be some criticism of such renderings as 
" i<tTp^\atoi/.= acide azotiqiic,’’ and 'liaUvirpov l^ow 
ffKfvo(i 6 ravov as " ^dravov pour la ffKfvifi/’ because " les 
Byzantins appclaient jSordvi? la poudre a canon et <tk(v^ 
le canon.” Soripiov puzzled Hoefer; it has become 
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f^hionablc to render it ” magic plant.” Sorne 
obscurities are put down to assonance, and belief in 
“ sympathy ” (cf. the Kp'wof and of the Stoics). 

J. R. Partington. 

45 Ken.sington Gardens Square, W.2. 


The Musk Ox in Arctic Islands. 

During my various arctic expeditions I have learnt 
a good deal about the ovibos (musk ox) from conversa- 
tion with the Eskimos, and perhaps more from actual 
observation. Especially when we were in Melville 
Island (191O-17) we were in almost continuous 
association with the animal. It has occurred to me 
that what we know of the present habits and distri- 
bution of ovibos throws a light on one of the geo- 
logical problems of the American arctic. 

All ray imiuiries from the Eskimos and all the 
observations of our own party indicate that both 
herds and single animals move slowly— no fa%ter 
ordinarily than strictly required by the feed. This 
means that in fertile arctic grass lands, herds move 
less than five miles a month. But — more important 

vve have neither observed nor heard about their 

crossing sea ice We have never seen ovibos tracks 
more than one or two hundred yards from shore. It 
.seems that, if they '' thoiightlesslv ” start out upon 
the ice, they pause within 200 yards, look around for 
land, and tiirn in a direction where land is visible. 

This means that, through' observation and hearsay, 
I have concluded that the ovibos never cross from 
one island to another, either by swimming the water 
or by walking across ice. If this has always been 
theif nature, we can explain their presence on several 
of the arctic islands only by assuming that once upon 
a time these islands were connected land. 

Some of the arctic islands have numerous raised 
beaches and other indications that they have been 
rising rapidly m recent tunes — the Ringnes Tslaiids. 
Borden Island, King Ghristian Island, and Lougheetl 
Island In none of these have we found any evidence 
that ovibos were ever present. 

Since the living ovibos or remains of the dead art 
found, so far as 1 know, in all the other arctic islands 
we must conclude that these islands were once upor 
a time connected with each other, cither directly 01 
bv way of the mainland of either North America 01 
Asia, 'it .seems clear that the islands where ovibo 
have never been were at that time cither separated bj 
water channels from the land mass which later bccanu 
the mam part of the (Canadian Archijielago, or else 
and more probably, that they were then beneath thi 
sea. ViLIIJALMUR Sl'EKANSSON. 

New Court, Middle Temple, 

London, E.C.4, September 24. 


Scientific Names of Greek Derivation. 

On looking through some arrears of Nature afte 
the vacation I see, on August 18, p. 241, W. L 
Matthew, in discussing the spelling of names derive 
from the Greek, asks if we should ivrite ” Demosaur 
or “ Dinosaur ” ? , . . 

For the spelling it is no great matter, but it doi 
matter for the pronunciation. For example, at or 
time it was customary, perhaps more or less ma 
still be, to spell Pheidias ” Phidi^ ” ; consequent!; 
the unlovely pronunciation ” Phiddias ” was previ 
lent. So had we not better keep to Deinosaur ? 

Clifford Allbutt. 

St. Radegund’s, Cambridge, 

October 10. 
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* The Problem of Leprosy. 


R ecent progress, especially as regards treatment, 
has paved the way for practical advanc^ in 
the control of the world-old problem of lepros>;^'*so a 
brief survey of the position appears to be timely. 
Ancient records show it has been present in Africa and 
India, and probably also in ('hina, from the dawn of 
civilisation. It spread over Europe during the first 
centuries of the present era, was carried to the New 
World soon after its discovery, and new epidemics 
originated in some Oceanic islands as late as the middle 
of the last century. There is evidence to show that 
leprosy is now spreading among the Mohammedan races 
of tropical ('entral Africa. 

Nearly all the countries with the highest incidence 
of l^rosy are situated in humid hot tropical areas 
of Africa, Asia, and America. Heiser not long ago 
estimated the lepers of the world at about two millions, 
which recent figures indicate not to be an over- 
e-.timate, as some authorities place the number in 
China at one million; the ig2i census figure for 
India is 102,513, with at least an equal number of 
earlier unrecorded cases, while the rates in very 
extensive areas of Central Africa have recently been 
shown to vary between 5 and 60 per inille, and in 
small areas have run up even to 200 per mille. These 
are terrible figures when we remember that the jiresent 
ollicial Indian rate is but 0*32 per mille, in spite i)f 
lepers being seen daily in the streets of most large towns 
of that densely populated country ; South Africa has 
2248 and the West Indies 1433 known lepers, so the 
total number in British countries cannot well be less 
than 300,000. The eradication of the di.sease is thus 
a formidable task. 

During the latter half of the nineteenth century a 
remarkable controversy raged between the supporters 
of the hereditary and contagious theories of origin of 
the disease. The hereditarv view had for a time 
stqiplanted the ancient belief in its contagiousness, 
although the classical figures in suyiport of the heredi- 
tary transmission of leprosy in 1 )anielssen and Boeck’s 
book of 1848 have long been shown by advancing 
knowledge to lend no valid support to that theory. 
The theory rapidly lost ground after the disco\er\’ of 
the lepra bacillus by Hansen in 1874, and is now finally 
discredited in favour of the age-long theory of the 
communicability of the disease. Jonathan Hutchin- 
son’s fish theory, also of prebaeteriologieal origin, has 
had no supporters since his decease. 

The precise manner in which the causative bacillus 
of leprosy passes from the diseased to infect the 
healthy is still, however, not finally proved, although 
there is a very general consensus of opinion that it 
enters through minute lesions of the skin or superficial 
mucous membranes, especially the nasal, and that 
prolonged exposure to close contact with a leper is 
usually necessary before infection takes place. In 
a series of 700 cases in which the probable source 
of infection was traced, house infection was shown 
in about 80 per cent., while in at least 30 per cent, 
the unfortunate victim had slept in the same bed 
as a leper before contracting the disease. It is also 
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known that the nodular fonn i% far more inlective 
t^ 9 sl the nerv'e type, owing to the extensive dis- 
charge of the lepra bacilli fr^m the ulcerated skin 
and nasal lesions of the former. Children and persons 
not over twenty )'ears of age arc far more susceptible 
than those of thirty years and upwards. All these 
are very' important points from the prophylactic 
side. 

The three international leprosy conferences of 1897, 
'igop, and 1923 have all endorsed the contagiousness 
of the disease and the necessity of segregation in 
stamping out or greatly reducing it, as has been so 
successfully carried out in Norway, where 2833 ^^^es 
in 1856 have been reduced to 140 at the present time, 
while during the last two decades the rate per mille 
has been reduced to less than one-half the former rate 
m Cyprus and Jamaica through similar measures, the 
value of which when practicable is undoubted. Ua- 
fortunately the expense of com])ulsory segregation is 
entirely prohibitive when such large numbers as those 
of India, ('hina, and ('entral Africa have to be dealt 
with, while, even under the favourable conditions of 
Nonvay, as compared with backward and poor tropical 
countries, the time required to eradicate the disease is 
much prolonged liy the impossibility of discovering 
and isolating the cases in an early stage, as long as this 
involved liie-long sejiaration from relatives and friends 
with no appreciable lu)]je. of reco\ ery and restoration 
to their homes. The inevitable result is that by the 
time many ol the patients w'ere detected and isolated, 
other members of their households were already in- 
fected, though they develop the disease only after 
several years, on account of its prolonged incubation 
period. 

Advancics in the Treatment of Leprosy. 

U is a remarkable fact that, just as the great specific 
remedies for malaria and amoebic dysentery, cinchona 
bark and ipecacuanha root respedively, were dis- 
tovered centuries ago by the alioriginal South American 
Indians, so the one remedy oi value in leprosy, chaul- 
moogra oil, is an old Hindoostan medicine. It was 
brought to the notice of European practitioners in 
1853, and was shown by Ralph Hopkins of Louisiana 
to be able to clear up a certain proportion of incipient 
ca.ses, although it only retarded the advance of typical 
ones, being too nauseating to allow' of more effective 
use by the oral route. 

Intramuscular injections of the oil proved to be more 
efficient, and in 1913 Victor G. Heiser reported ii per 
cent, of apparent cures after some eighteen months of 
painful injections, which only a certain number of 
lepers will submit to. These observations led Rogers 
to search for a soluble preparation of the active portion 
of the oil more suitable for injection purposes, which 
he found in 1916 in the sodium salts ot the different 
fractions of the unsaturated fatty acids of chaulmoogra 
and hydnocarpus oils derived from Taraktogenos kurzii 
and Hydnocarpus wightiana. First the lower melting- 
point fractions were used under the name of sodium 
gynocardate, while afterwards he concluded that 
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f)dium hydnocarpate was more active than either the 
Drmcr or than sodium chaulmoograte. E. L. Walker 
nd Marion Sweeney confirmed these observations and 
bowed that these tractions had a direct lethal action 
n acid-fast bacilli as a class when added to cultures. 
:his led them to sugf^est a direct action oi the drug 
in the lepra bacillus tn vivo. 

As these soluble preparations were still painful and 
low in their action, Rogers commenced to use them 
ntravenously, when he olxserved occasional severe 
el)rile reactions with inflammation of leprous nodules 
iccompanied by extensiv e breaking up of the lepra bacilli 
n them, folh)Wed by gradual absorption and eventual 
lisappearance of both the bacilli and all signs of the 
iisease. The same worker next showed that a soluble 
;odium salt of the fatty acids of codliver oil, sodium 
morrhuate, and of soya-bean oil (sodium soyate) were 
ilso elTective in k'prosy, although they had no direct 
iction on at id-fast bacilli lu vitro. More recently, he 
has found an increase in the amount ol lipase in the 
l)lood of treated cases, and Muir in Calcutta has shown 
that this Icrment dei'reases after a severe general 
reaction, indicating that it has been used up during 
the destriK'tion ol the bacilli in the body. 

Shaw-Mackenzic showed these soaps to stimulate the 
action of pancreatic ferment in vitro on fats ; so Rogers 
has suggested that they may act through the li])ase, 
dissolving the latty coating ol the lepra bacilli ni vwo, 
much as Dryer has suec ceded in doing in vitro in the 
case of the tubercle bacillus, a point of practical interest 
also in connexion with the use of sodium morrhuate in 
tuberculosis, whi( h is still under trial. In the case of 
leprosy large numbers of the bacilli may be safely 
disintcgrati'd by the treatment with apparent enhani'e- 
ment of the resisting powers of the patient’s system 
complete disa])pearance of extensive nodular leprosy 
having occasionally followed a very severe febrile 
reaction of a montli or more in duration, followed by 
gradual ('learing up of the disease during the following 
year without any further treatment. Moreover, 
K. K. Chatterji has obtained an active preparation 
against leprosy from mim oil, and Muir others from 
linseed and even from olive oil, so an immense field 
has been opened up for further search for possible 
curative products against both leprosy and tuber- 
culosis. 

In 1920 Prof. Dean and Dr. llollmann in Honolulu 
made a further practical advance wdicn they showed 
that ethyl ester chaulmoogrates and hydnocarpate^ can 
be successfully used by the intramuscular method in 
place of the more troublesome intravenous injections 
of the sodium salts. Similar preparations to theirs 
were the basis of “ leprolin ” issued by a German firm 
seN’eral years earlier and used with some success in 
leprosv by Engel and others. 

Reports from all parts of the world now suffice to 
prove that an important advance has been made in 
the treatment of leprosy by these various researches, 
the less advanced cases being naturally more amen- 
able to the treatment, and although in such a chronic 
disease as leprosy, with a very long incubation period, 
it is difficult to decide if actual cure can be brought 
about any more than in tuberculosis, yet a few of the 
earlier Calcutta cases have now remained free from 
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active signs of the disease for from five to eight years. 
There is good reason, therefore, to hope some are 
actually cured, while there is no doubt the infectivity 
of the disease is removed in many of the earlier cases, 
with consequent decrease of possible contagions from 
them. 

Provision for Treatment. 

The practical question now arises as to how far the 
improved treatment can be utilised in the struggle 
against leprosy. The third International Leprosy 
('onference at Strasbourg in July last endorsed its value, 
and laid it down that segregated lepers should be 
provided with the best treatment. Only a very small 
percentage of the total lepers segregated in India and 
other British-governed countries are receiving its 
benefits, however, much less the vastly greater numbers 
of free lepers, including most of the earlier amenable 
cases, the inlective powers of which might be largely 
abolished by six months’ to a year’s treatment. The 
treatment would cut short the new infections arising 
from them among their relatives and others living in 
their hou.scs, and solve the hitherto un.sumiountable 
problem of dealing effectively with the early cases of 
the disease, which it is oiten impracticable to segregate. 
It affords the only hope of a rapid diminution of leprosy 
in India, ( entral Africa, and other countries with very 
numerous lepers. 

For this ])ur])osc, in addition to agricultural colonies 
for indigent and especially dangerous lepers, it will be 
necessary to organise out-patient leprosy clinics in ('on- 
nexion with as many hos])itals as possible, where the 
weekly injections can be given, on the jjlan developed 
by E. Muir at the Tropical Disease Hospital. Here 
about TOO cases are under regular treatment, and 
much research work is being done with the view of 
improving further the treatment in the leprosy 
laboratory of the (alcutta School of Tropical Medicine. 
By this means it should be possible to render a large 
number ol the earlier cases non-infective at a tar lower 
cost than in settlements, and to produce a decline of 
new infections, and ultimately in the incidence of 
leprosy, hitherto impossible to obtain. 

Unfortunately, it must in truth be admitted that the 
United States is doing far more for its lepers in the 
Philippines and Hawaii, both as regards segregation and 
in applying the newer treatment, than Great Britain is 
for her much greater number of lepers, mainly due to 
lack of funds, especially in India and Central Africa. 
During the last few months, however, a British Empire 
Leprosy Relief Association has been founded under the 
chainnanship ol Lord Chelmsford, with the support of 
a number of leading British physicians and men of 
science, which will shortly attempt to raise the large 
sums necessary to remove this reproach from the British 
nation. This has become all the more imperative now 
that the Strasbourg Leprosy Conference has pointed 
out the obligation we are under to provide the best 
treatment for our segregated lepers. It applies equally 
forcibly to the free, earlier, and more curable cases, 
and it is to be hoped that no further time will be lost 
in bringing the knowledge that science has now furnished 
to the relief of those who are perhaps the most cruelly 
afflicted of the human race. L. R. 
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The Geographical Position of the British Empire.' 

By Vaughan Cornish, D.Sc. 

The Position which has been occupied. 


'^HE British Empire, although situated in every 

continent, with shores on all the oceans, is 
seen to have a definite geographical position whert 
we consider the ports of call which unite its lands 
and the naval stations which guard the communica- 
tions. During the growth of the Empire eastward 
and westward from Great Britain, numerous harbours 
were held at different times, those retained being a 
selection unrivalled by the ports of any other State 
in commercial and strategic position. 

The naval station of Bermuda, well withdrawn from 
aerial attack, has a central position in the great we.stem 
embayment of North America intermediate between 
tlie ocean routes which connect Great Britain wdth 
Canada and the West Indies. No foreign ports fljink 
the route between Canada and the west coast of Great 
Britain. At the western gateway of the Soutli Atlantic 
we have excellent harbourage in the Falkland Isles. 
Malta, the capital of our fleet in the Mediterranean, 
has a cominanrling position at the straits which con- 
nect the eastern and western basins, and the naval 
station at Gibraltar lielps to ensure tlie junction of 
the Home and Mediterranean Fleet and to protect 
the Cape route. The British army which is kept in 
Egypt as garrison of the Sue/. Canal ensures our use 
of this gateway so long as we can navigate the Medi- 
terranean. If that navigation 1)C interrupted we can 
still oppose the seizure of the Isthmus, for we are able 
to send reinforcements by way of the Red Sea. hiast 
of Egypt the British island of Berim stands in the 
Straits of Bab-el-Mandeb, and the garrisoned fuelling 
station of Aden provides the necessary port of call 
on the routes to Bombay and Colombo. Colombo, 
in the (Town Colony of Ceylon, is at the parting of 
the ways for Australia and the farthest parts of our 
Asiatic possessions, and Singapore stands at the narrow 
gateway of the shortest route between India and the 
Far East . 

The Cape route to India and Australasia is improved 
by British ports of call in Sierra Leone, St. Helena, 
and Mauritius, and is more effectively dominated from 
British South Africa than at first appears, for although 
there is open sea to the south tliere are no u.seful 
harbours in the Antarctic continent, and on the 
African coasts the harbours are under British control 
for a thousand miles from Cape Town. 

Of the six great foreign Powers, the French alone 
are posted on the flank o£ both routes between Great 
Britain and the Indian Ocean, and no Great Power 
has its home territory on that ocean. Thus the prin- 
cipal lands of the British Empire -Canada, the British 
Isles, South Africa, India, and Australasia— have good 
communications with one another across the Atlantic 
and Indian Oceans both in peace and war. 

The conditions of strategic communication acro.ss 
the North Pacific, on the contrary, are adverse to us, 
owing mainly to the circumstance that we opened 
up British Columbia across the prairies and by the 

’ From the presidential address delivered to Section E (Geography) of the 
British Assoriation at Liverpool on September 13. 
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coasting voyage. Had our colonising route been 
across the Pacific, the Hawaiian Islands, which were 
first brought into touch w’itli Ihc Western world by 
the ships of the Royal Navy, wmuld have been a British 
.settlement and one of our first-class naval stations. 
As things happened, however, tliesc islands were fir.st 
needed by the Americans, and now form the essential 
western outpost of the United States navy. Between 
tliem and British Columbia the ocean is empty of 
i.slands, and Fanning Island, south by west of Hawaii, 
with the adjacent small coral islands in our posses.siun, 
arc no ade([uate su])stitute, even apart from over- 
shadowing by a first-class naval station in the neigh- 
bourhood. Thus there is no good strategic communica- 
tion between Australasia and Canada acn.ss the North 
Pacific. In this connexion it must he icmemhcrcd 
that cousinship does not relieve the American Govern- 
ment from the obligations which international law 
impo.ses upon neutrals. It was not until three years 
after tlio outbreak of the War that America could 
offer us any facilities in the harbour of Honolulu w-hich 
were not erpially open to Germans. It must also he 
noticed that we ha\e no control of the Panama route 
between New Zealand and Great Britain. 

Tuniing to tlie question of communication between 
British Columbia and India, it is important to realise 
that the Pacific coasts of Nortli America and Asia 
are in a direct line wifli one another, forming jiart 
of a Great Circle, so that there is no short cut across 
the ocean, as the map misleading!) suggests. Thus 
the cour.se l^etwecn Vancouver and Hong Kong is 
not only very long, hut also elo.sely flanked b}- the 
home ports of Japan, so that its security in time of 
war depends upon the attitude of the Japanese. 

When, therefore, we differentiate the routes on 
wdiii h we have wcll-plaeed naval stations and recruiting 
bases from tlio.se dominated Ijy the ports of .some 
other Great Power, we .see that the lands of the Empire 
arc united by the Atlantic and Indian Oceans and 
strategically separated by the North Pacific. Tims 
the form in w'hich the Mercator map is usually drawn 
by British cartographers with Canada in the upper 
left and Australasia in the lower right corner is a good 
representation of our maritime Phnpire, for it shows 
the countries as connected across the Atlantic and 
the Indian but not across the Pacific Ocean. 

Upon this map a symmetrical distribution of our 
lands is revealed when a Oeat ('ircle is drawm connect- 
ing Halifax in Nova Scotia, the eastern terminal port 
of the Canadian Pacific Railway, with P’remantlc, 
the western terminal jiurt uf the Australian railway 
system. This truly direct line is twisted on Mercator’s 
map into the form of the letter S. 'I'he line passes 
through l^wer Egypt close to the Suez Canal following 
the general direction of the Main Track of the Empire, 
which is the steaming route from ('anada to Great 
Britain, and thence by the Suez Canal to India and 
Australia. At one end of the line lies the Canadian 
Dominion, and at the other Australasia, to the north 
the British Isles, and to the south the Union of South 
Africa, tlie chief homes of the British nation. Our 
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coloured peoples arc also distributed symmetrically 
about the line, India being on the east, the Crown 
(>)lonies and the Protectorates of Africa on the west, 
so that it is the axis of symmetry, of the Empire. 
Not far from its middle point is the Isthmus of Suez, 
where our direct line of sea communication is crossed 
by the only continuous route for the international 
railways which will connect our Indian and African 
possessions, and adjacent to the Isthmus is the central 
station of our airways. 

Such is the form and position of the British Empire, 
regarded as a maritime organi.sation, which in fact it is. 

The Empire thus mapped has an intermediate 
position among the commercial, national, religious, 
and racial communities of the World such as is occupied 
by no other State. The ocean routes must always 
be the link between tlie two great land areas of the 
world, and in the present state ol land communication 
provide the connexion between the numerous inde- 
pendent systems of continental railways. The chief 
of these systems is based on the ports of continental 
Europe, of which the greatest communicate with the 
ocean, and therefore with other railway systems, by 
way of the English Channel. Thus the island of 
Great Hritain is intermediate between the principal 
termini of the hairupean railways and the other rail- 
way systems. Its harbourage is unecjuallcd by that 
of any country of continental Europe, and its supply 
of shi[)l)uilding material and coal c.xcejitionally good. 
Tlius the physical cliaracters of the island ai'cord with 
its position on tlie commercial maji, and the metro- 
])olitan British in I heir intermediate po.sition have 
become the chief common (‘arriers of international 
commerce. 

The Suez (anal, where we have the principal control, 
is the gateway between tlic’ railway termini of hmrope, 
the greatest manufacturing centre of the W'orlcl, and 
those of the monsoon region of .^sia, the greatest 
centre of population. It is also on the shortest route 
between the railways of North America and India. 

How far-reac'hing is the effect ol our intermediate 
position is strikingly suggested by the fact that it is 
the British naval stations wliich would, if available, 
provide America with the best line for reinforcement 
of the Bhilippines, the Achilles heel of the Republic. 
The distance of Manila from the naval shipbuilding 
yards of the United States is almost exactly the same 
by Panama and Suez, but the Pacific connexion is 
bad, owing to the great distance between the stations 
of the American Navy. The relation of Port Said and 
Singapore to America and the Philippines is only one 
of many erases in whic'h our jiosition is intermediate 
between the home and colonial possessions of a white 
nation. Thus the important French possession of Indo- 
(’hina has to be reached from France either by way of 
the Suez Canal where we maintain a garrison, or by 
rounding the Cape where we ha\ e a national recruiting 
base, as wtU as a station of the Royal Navy. The 
true significance of our intermediate position has, 
however, been generally missed ow-ing to a one-sided 
interpretation of strategical geography. An inter- 
mediate station, particularly a naval station, has 
commonly been regarded as a blocking position, a 
barrier where free.dom of movement can be interfered 
with. The historical fact is, however, that the harbours 
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of the British Empire have also been a link between 
nations. In the War the British Empire was the 
link of the allied and associated powers, and its geo- 
graphical position is unequalled for making a benevo- 
lent alliance effective or for checkmating the action of 
an alliance formed with a sinister purpose. 

The British Empire provides in Canada the one 
link on the political map between the European and 
American divi.sions of the white race. Of the 1650 
million people in the world, the whites number about 
500 and the coloured 1150. The former are mainly 
grouped on the two sides of the North Atlantic Ocean ; 
of the latter, the greater part, about 800 million, are 
in the monsoon region of Asia, which includes India, 
lndo-('hina, China proper, and Japan. 

In tropical Australia the British, in the exercise of 
their discretion, have set up a barrier between the 
white and coloured races. The problem of Australian 
settlement is complicated b\' the circumstance that the 
northern c'oast-lands lie in the Tropics, and have a 
climate which makes field work very arduous to white 
men. It is, moreover, uncertain it British families 
would continue true to ancestral type in this climate. 
If, however, .settlers from the neighbouring monsoon 
lands of .\sia be admitted, it would be impossible to 
maintain a colour line between trojiical and temperate 
Australia, and the labour of the Commonwealth w'ould 
m time be done by coloured people. The Australian 
Hriti.sh are far from the main body of the white race and 
from Great Britain, the ( hie! recruiting base ol their 
own nation. On the other hand, the di.slance l)y .sea 
between Town.sx'lle, (Queensland, and the Jajianese 
coast is no longer than tlie course of the coasting 
steamers from Fremantle to Townsville ; and the 
other lands of monsoon Asia are e\'en nearer than 
Japan. 

The relations betw'een geogra])hical environment and 
national welfare indicate that the decision to erect a 
barrier against coloured labour in troyiical Australia is 
best both tor the white race in Australia and for the 
('oloured peopR* of the monsoon region of Asia. The 
admission of coolie labour would deteriorate the 
national character of the Australians, for the greatest 
nations are those which provide their own working class. 
The descendants of the Asiatic coolies would on their 
])arl have a stunted existence as a community unable to 
share fully in the national life of their new land, yet 
cut off from the main body ol their own people. Far 
better, then, that the Asiatic coolie should remain 
where the family life of his descendants will be part 
and parcel of national life. 

Neither should it he assumed that there is not room 
in Asia for a large addition to the population. The 
pressure of population in ( hina is largely due to the 
undeveloped condition of mining, factories, and com- 
munications. The coal-fields are unsurpassed in the 
world, and iron ore is abundant ; if they were worked, 
and factories were based upon them, the new occupa- 
tions and improved market for agricultural produce 
W'ould provide at home for many of those who now 
migrate overseas. The further development of manu- 
facture in India would operate in the same direction. 
The growth of a manufacturing population in China 
and India would stimulate cultivation and stock- 
rearing in the sparsely inhabited region under Asiatic 
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rule which runs diagonally across tjie meridians from 
the Persian Gulf to the Amur, and includes the eastern 
provinces of Persia at one end and Mongolia and 
Manchuria at the other. This has for the most part a 
light rainfall, but comprises much fine prairie country 
and some good agricultural land, while in the more 
arid tracts there are many great rivers fed from snow- 
fields and glaciers whicli could be made to irrigate 
large areas. 

Adjacent to the Indo-Chinese peninsula are the East 
Indies, the climate of which is suited both to Indians 
and Chinese, with great tracts of undeveloped land the 
productivity of which is attested by luxuriant forest. 
The sparsely peopled regions of A.sia near to India, 
(!hina, and Japan by land and sea, and for the most 
part connected with them by ties of civilisation, pro- 
vide an area for the overflow from these countries 
which is more than twice as large as tropical Australia 
and British Culumbia,together with California, Washing- 
ton, and Oregon, the American frontier provinces of 
English-speaking labour. 

India includes one of the most important borderlands 
within the Orient, that of the Mohammedan and Hindu 
worlds. The Punjab, wath its great rivers and plain, 
is in such striking contrast to the mountains and 
plateau of Iran that we are apt to lose sight of the tact 
that, climatically, it more resembles the highland on 
the we.st than the rainy valley of the Ganges on the 
east. It IS an eastern borderland of Islam, a religious I 
world which is mainly comprised in the belt of dry 
country which stretches diagonally from the Atlantic 
shore of Morocco to the Altai Mountains. Delhi, under 
the Great Moghul, was an advanced cayiital of the 
Mohammedan world just within the Ganges valley, 
whicli is the lieadquarters of Hinduism. In this sub- 
imperial capital the two antagonistic civilisations are 
now linked to the government of Great Britain, and the 
age-long wars between them have ceased. 

Up to the time ol British predominance, India was 
the terminal jiosition of ( ontinental conquerors unused 
to the sea, who did not develop the advantages ol a 
salient maritime position. The ports of India lie con- 
veniently fur a long stretch of coast-land on the great 
gulf which forms the Indian Ocean, and now, owing to 
the facilities provided by British shipping, much of 
this coast-land has easier communication with India 
than with its own continental interior. Several 
British possessions in the parts of Africa adjacent to 
the Indian Ocean are in the intermediate position 
between the principal homelands of the black peojiles 
and the overflowing population of India, and now'here 
has the responsibility of our intermediate position 
called for more careful examination of the riglits and 
interests of competing coloured races. The decision 
with reference to Kenya which has just been given by 
the Home Government recognises the main phyi^K'al 
regions in the coloured world as political divisions of 
the Empire within which the e.stablished races have 
special rights, which it is our duty to safeguard. 

From the foregoing facts it is clear that the British 
people, metropolitan and colonial, are in a greater 
degree than any other nation the doorkeepers of the 
world in respect of economic, strategic, and racial com- 
munications. 
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The Consolidation of the Position. 

The consolidation of the geographical position which 
the British nation has won turns upon the future of 
colonisation within the Empire. The ratio of white to 
coloured people in the Empire is only about one to six. 
The former are mostly of British stock. The latter are 
of many stocks, differing physically from each other as 
much as from the white people, and belonging to 
diverse religions. Their numbers are steadily increasing 
under British rule. Gonsequently, if the Empire is to 
be guided by the British, the numbers of our race must 
also increase. There is, however, a school which con- 
siders that if our ideals of ethu's and efficiency arc once 
accepted by the coloured peoples, the racial complexion 
of the Emjiire will be unimportant, as public affairs will 
be regulated by our principles. This jiroselytising 
point of view does not take account of the contingency 
that British ideals imjflanted in (oloured stock may 
receive alien development in future generations owing 
to biological causes Our confidence in Western 
culture in general, and the British \'ersion o^ that 
culture in particular, is based more upon the power of 
adaptation which it has shown in our hands since the 
Kenais.sance and the era ol oceanic discovery than upon 
any system of which we can hand over a written pre- 
scrijition. It is only in our own national communities, 
mainly composed ol British stock, with minorities nearly 
akin, that we can be confident that British ideals will 
develo]) typically in the way of natural e\ohition. 
Therefore in our own interests and in that ol the 
coloured races (who conflid among themselves) it is 
de.sirable to maintain the pre.sent proiiortion of tlie 
British stock, to whom the Emjiire owes the just ad- 
ministration of law and a progressive* jihysical si'ieni e. 

We have to note that the jiojiiilation of Great 
Britain, which is now forty-three million, outnumbers 
the combined jiopulation of Canada, Newfoundland, 
South Africa, Australia, and New Zealand in the pro- 
portion ol two and a half to one, and increases more 
rapidly than that of all these Dominions. Thus 
the chief sourc'c availalile for the British peopling of 
the Dominions is the metropolitan, not the colonial, 
population. 

The number and density of the population of Canada 
is exceeded in the projiortion of about ten to one by the 
white jiopulation of tlie United States, hence it is 
inevitable that there should be a large flow of people 
from the latter country to the Dominion. As it is 
essential to unanimity in the Emyiiie that the ('anadians 
.sliould continue to be British in sentiment and not 
become pan- American, a large immigration from Great 
Britain is required in Canada. Moreover, the population 
of continental Europe outnumbers that of Great 
Britain in the proportion of something like ten to one, 
and as emigrants go to Canada from many European 
countries there is a further c'all for British immigrants 
to maintain the British character of the Dominion. 

The co-operation of the Union of South Africa in the 
War only became possible after the failure of an insurrec - 
tion by part of the Boers. Since the numlier of persons 
of Dutch and British stock is about equal, an influx of 
British colonists is required in order to ensure unanimity 
between South Africa and the rest of the Empire^ 



594 


NATURE 


[October 20, 1923 


coloured peoples arc also distributed symmetrically 
about the line, India being on the east, the Crown 
(>)lonies and the Protectorates of Africa on the west, 
so that it is the axis of symmetry, of the Empire. 
Not far from its middle point is the Isthmus of Suez, 
where our direct line of sea communication is crossed 
by the only continuous route for the international 
railways which will connect our Indian and African 
possessions, and adjacent to the Isthmus is the central 
station of our airways. 

Such is the form and position of the British Empire, 
regarded as a maritime organi.sation, which in fact it is. 

The Empire thus mapped has an intermediate 
position among the commercial, national, religious, 
and racial communities of the World such as is occupied 
by no other State. The ocean routes must always 
be the link between tlie two great land areas of the 
world, and in the present state ol land communication 
provide the connexion between the numerous inde- 
pendent systems of continental railways. The chief 
of these systems is based on the ports of continental 
Europe, of which the greatest communicate with the 
ocean, and therefore with other railway systems, by 
way of the English Channel. Thus the island of 
Great Hritain is intermediate between the principal 
termini of the hairupean railways and the other rail- 
way systems. Its harbourage is unecjuallcd by that 
of any country of continental Europe, and its supply 
of shi[)l)uilding material and coal c.xcejitionally good. 
Tlius the physical cliaracters of the island ai'cord with 
its position on tlie commercial maji, and the metro- 
])olitan British in I heir intermediate po.sition have 
become the chief common (‘arriers of international 
commerce. 

The Suez (anal, where we have the principal control, 
is the gateway between tlic’ railway termini of hmrope, 
the greatest manufacturing centre of the W'orlcl, and 
those of the monsoon region of .^sia, the greatest 
centre of population. It is also on the shortest route 
between the railways of North America and India. 

How far-reac'hing is the effect ol our intermediate 
position is strikingly suggested by the fact that it is 
the British naval stations wliich would, if available, 
provide America with the best line for reinforcement 
of the Bhilippines, the Achilles heel of the Republic. 
The distance of Manila from the naval shipbuilding 
yards of the United States is almost exactly the same 
by Panama and Suez, but the Pacific connexion is 
bad, owing to the great distance between the stations 
of the American Navy. The relation of Port Said and 
Singapore to America and the Philippines is only one 
of many erases in whic'h our jiosition is intermediate 
between the home and colonial possessions of a white 
nation. Thus the important French possession of Indo- 
(’hina has to be reached from France either by way of 
the Suez Canal where we maintain a garrison, or by 
rounding the Cape where we ha\ e a national recruiting 
base, as wtU as a station of the Royal Navy. The 
true significance of our intermediate position has, 
however, been generally missed ow-ing to a one-sided 
interpretation of strategical geography. An inter- 
mediate station, particularly a naval station, has 
commonly been regarded as a blocking position, a 
barrier where free.dom of movement can be interfered 
with. The historical fact is, however, that the harbours 
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of the British Empire have also been a link between 
nations. In the War the British Empire was the 
link of the allied and associated powers, and its geo- 
graphical position is unequalled for making a benevo- 
lent alliance effective or for checkmating the action of 
an alliance formed with a sinister purpose. 

The British Empire provides in Canada the one 
link on the political map between the European and 
American divi.sions of the white race. Of the 1650 
million people in the world, the whites number about 
500 and the coloured 1150. The former are mainly 
grouped on the two sides of the North Atlantic Ocean ; 
of the latter, the greater part, about 800 million, are 
in the monsoon region of Asia, which includes India, 
lndo-('hina, China proper, and Japan. 

In tropical Australia the British, in the exercise of 
their discretion, have set up a barrier between the 
white and coloured races. The problem of Australian 
settlement is complicated b\' the circumstance that the 
northern c'oast-lands lie in the Tropics, and have a 
climate which makes field work very arduous to white 
men. It is, moreover, uncertain it British families 
would continue true to ancestral type in this climate. 
If, however, .settlers from the neighbouring monsoon 
lands of .\sia be admitted, it would be impossible to 
maintain a colour line between trojiical and temperate 
Australia, and the labour of the Commonwealth w'ould 
m time be done by coloured people. The Australian 
Hriti.sh are far from the main body of the white race and 
from Great Britain, the ( hie! recruiting base ol their 
own nation. On the other hand, the di.slance l)y .sea 
between Town.sx'lle, (Queensland, and the Jajianese 
coast is no longer than tlie course of the coasting 
steamers from Fremantle to Townsville ; and the 
other lands of monsoon Asia are e\'en nearer than 
Japan. 

The relations betw'een geogra])hical environment and 
national welfare indicate that the decision to erect a 
barrier against coloured labour in troyiical Australia is 
best both tor the white race in Australia and for the 
('oloured peopR* of the monsoon region of Asia. The 
admission of coolie labour would deteriorate the 
national character of the Australians, for the greatest 
nations are those which provide their own working class. 
The descendants of the Asiatic coolies would on their 
])arl have a stunted existence as a community unable to 
share fully in the national life of their new land, yet 
cut off from the main body ol their own people. Far 
better, then, that the Asiatic coolie should remain 
where the family life of his descendants will be part 
and parcel of national life. 

Neither should it he assumed that there is not room 
in Asia for a large addition to the population. The 
pressure of population in ( hina is largely due to the 
undeveloped condition of mining, factories, and com- 
munications. The coal-fields are unsurpassed in the 
world, and iron ore is abundant ; if they were worked, 
and factories were based upon them, the new occupa- 
tions and improved market for agricultural produce 
W'ould provide at home for many of those who now 
migrate overseas. The further development of manu- 
facture in India would operate in the same direction. 
The growth of a manufacturing population in China 
and India would stimulate cultivation and stock- 
rearing in the sparsely inhabited region under Asiatic 
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example, the andimalous weather of May last in the 
British Isles, has been traoed liaek to ice movements 


difficult to trace any actual connexion between the two. 
The most that can be said at present is that both in 
North America and Europe the stonn tracks lay for the 
most part rather far north. Dunnjf sunspot minima, 
which are usually associated with low values of solar 
radiation (as m the present instance), a similar north- 
ward displacement of the storm tracks has been 
remarked, and in fact has been made use of by Hunting- 
ton and Vissher in their theory ot climatic t banjoes 
(Naturk, vol. Ill, 1923, p. 561). The solar effect, 
1k)Wc\ er, is difficult to trace because of the great com- 
plexities introduced by terrestrial londitions, and 
particularly In the nioNcments ol Antic kc. For 


and variations of North Atlantic currents set ^ foot 
in 1921 and the early months of 1923 {Meteorological 
Magazine, June 1923, p. 100), that is, before the de- 
crease of solar radiation had set in, though of course 
the latter may have played some part in it. It will be 
possible to analyse the effects of the dei rease in greater 
detail when the volumes of the “ Reseau Idondial ” for 
J922 and 1923 are completed, siiici* this publication 
gnes the deviations of temperature from normal 
at a large number ol stations distributed o\er the 
globe. 


Current Topics and Events. 


The resignation of i’rof, A (i (rreen from tlie post 
ot chief research chemist to the T>ritish Dyestufis 
Corporation is followed by the announcement that 
Prof. W. H. IVrkin has been appointed advisor to the 
lieadquarters research si a If of the ('orporation. This 
notice is reminisc('iit of a statement published in the 
7 of I'Vbniary 1 1, i<>i(), to the etfett that “ Prof 
\\ . H Perkin. F.R S , of Oxford has been appointed 
to conduct the Kcseaich Department of British Dyes 
(Liimti'd) and he lias also act e])ted the t’liairmanship 
ot the adxisory eouneil ol the eompan\ ” Taking 
these two notues in conjunction, it does not appear 
that llie reient one entails any material ehange in 
the relationship between the Wayntlete professor of 
chemistry m lli<‘ I'nivcrsitN ol Oxford and the British 
Dyeslulls Corporation Meanwfiile tlie t'orjioration 
has m (lUJck sneeession lost the whole-time services of 
Prof Uobmson, Dr Herbert Levinstein, and I’rof 
(ireen. Moreover, 111 bis last report to the Corpora- 
tion, till' chairman ol the iiuirger conijiany intimated 
tli(“ directors’ belief 1h.it “ further economies can be 
ellected in our rc'search dejiat tnient.” it will be of 
interest to note the attitude of the reappointed 
advisor towsirds tlie impending dimmiition m the 
researcli stall Although the 400,000/ spent m 
research ilurmg four years is a considerable sum. yet 
it is prob.ibly h‘ss than the expenditure on trained 
chemists incurred by the pre-War forerunners of the 
Corjioration, taking into aci.ount the much smaller 
capital sum at tlie ilisposal of these firms. The 
chemical staff of the Corporation is smaller consider- 
ably than that of any of tlie larger units of the 
Interesscn (iemcmschaft. If, therefore, the Corpora- 
tion IS to compete snecessfnlly against its foreign 
rivals, further economies as regards chemists arc very 
undesirable ; for without ample technical assistance, 
the Corporation cannot fulfil the purpose for which it 
was founded with very substantial linaiicial assistance 
from the Government, namely, with " Hie primary 
objects of supplying dyes and colours to those 
British trades which depend for their continuance on 
their ability to obtain them.” 

The ” light plane ” trials at Lympne have demon- 
strated the possibility of man-flight wdth 3 horse- 
power engine. Two aeroplanes tied in the principal 
lest for fuel economy, with 87-5 miles to the gallon. 
The former had a 3^-6 h.p. engine, a speed of 55 m.p.h., 

NO. 2816, VOL. I 12] 


and a mileagefor the week of 3(12 ; the killer 5.] 10 h.p , 
74 m p.h , and 775 miles, to which must be added a 
winning climb to 11,400 ft. Tlie dec'isive value of 
excess pow'cr is thus .shown. 1 he cost of light planes 
built singly is about 500/ , and 1 lie competing machines 
were handled by Hie most experienced pilots m the 
country, while MaiK^yrol, pcrliaps the most brilliant 
])ilot present, met with fat.il accident, thus reminding 
ns that flying still has its spixial risks. U would, 
therefore, be r.ish to conclude that tl\ mg is now' choa]), 
easy, and entirely safe, but iu spite of these cautious 
the results achieved will stimulate llymg in manv 
dircetions. 'fhe Director of Research indicated one 
of the most interesting of these m remarking that 
trials on light planes couUl be applu'd to geometncally 
similar aeroplanes of the largest si/e I here is a 
faiily satisfactory theory of similar aeroplanes, but 
the best type is being slowly evolved by the ciforts 
of tlesigners and the criticisms of pilots What is 
snggeste<l is that it is possible to investigate the 
relative merits of chtferent tyjies on the scale of the 
light jilanc at eompar.itively small exjiense, and then 
to apply the results to the largest aerojilancs, which 
have jiroved enormously expensive m development 
by direct methods. 

An account of the iiu'cstigation of a prehistoric 
flint mine at South Down, about three miles north of 
Chichester, wuis given by Major A. (i Wade at a 
meeting of the J’rehistoric Society of Last Anglia 
held at Ihirhngton House on October 10. Major 
Wade has idcniUfied twenty-one circular deprc'ssions, 
averaging about 12 ft in diameter, running along the 
suninnt of Hie Down m a straight line from east to 
west. Tliree of these, on excavation, proved to be 
mine' shafts sunk in the chalk for the purpose of 
extracting flint-nodules. The first shaft measured 
12 ft. m diameter and 15 ft. m depth, and the second 
0 ft. Ill diameter and <) ft. m depth. Although no 
galleries were found, the first shaft was deeply under- 
cut on one side where the minors had followed a vein 
of flint. In this shaft a pick made from an antler of 
red-deer, similar to those found at Grimes' C^raves 
and Cissbury, indicated the method employed in 
mining. A large number of implements of Anri- 
gnacian type was found in the infilling of the shafts, 
and in the second the top-stone of a saddle quern of 
green sandstone. A large elongated axe is regarded 
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by Mr. Reginald Smith as identical with a late 
Acheulean form. The discovery is oncLof consider- 
able interest, as the pits are in all respects comparable 
with those at Cissbury, while if the type of the imple- 
ments is accepted as evidence of date, they support 
the view that both mines are of palaeolithic age. The 
quern stone, unless it can be shown to be later than 
the implements, would then suggest a much earlier 
date for corn growing than is usually accepted. The 
excavations were carried out with the permission of 
the Duke of Richmond, by whom the implements, 
mollusca, and animal remains have been presented to 
the Brighton Museum. 

Tiiii Publishers* Circular for September i contains 
some suggestive remarks by Mr. T. W. MacAlpine 
on " Scientific Literature : the Need for Co-ordina- 
tion." Their gist is that publishers, who cannot be 
expected to know the requirements of every branch 
of science, might welcome advice from a committee 
or committees of scientific workers such as might be 
ippointecl by the British Association. Among the 
joints to be specially considered are form and style 
if treatment, degree and nature of illustrations, 
iniformity of nomenclature and symbols, size of 
)agc and of printed area, selection of type, division 
nto chapters, paragraphs, etc., and the numbering 
of them, list of contents, and index. Though wc 
hold the view that loo much standardisation often 
checks improvement by hindering natural selection, 
still we think some steps could well be taken along 
the path sketched by Mr. MacAlpine. He is perhaps 
not aware that there already exists a committee of 
the British Association appointed to advise on 
similar matters in special reference to zoology and 
tlie allied sciences. The last report of this committee , 
presented at the Taverpool meeting, deals with some 
questions that directly concern publishers. One of 
these IS the precise and correct dating of volumes 
and parts. The oilier, discussed at length, is *' What 
constitutes Publication ^ " The answer is sum- 
marised thus : " Publication of a new systematic 

name is effective only when the volume, paper, or 
leaflet in winch it appi'ars is obtainable at a price 
in tlie way of trade by any ajjplicant, or is distributed 
widely and freely to circles interested, it being 
always of a character suitable to the piiblicaiion of 
such matter." 

At last Lyme Regis has a museum and the 
beginnings of a type collection of the fossils for 
wliich it is famed. The desirability of such a 
collection has been felt by some of the residents for 
many years, but the question of cost has blocked 
the way. In iqoi the late Mr. T E. D. Idiilpot, a 
landowner at Lyme, erected a suitable building, but 
the Town Council did not sec its way to find the 
necessary funds to maintain it, and the fabric stood 
empty and forlorn. Attempts to revise the situation 
were made early in 1914 and Mr. Philpot was ap- 
proached in the matter, but the movement was 
abruptly ended by the outbreak of War. On Mr. 
Pliilpot's decease, two years ago, his representatives 
renewed his offer to the Town, and this time the 
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[ Council was persuaded to accept the handsome gift. 
Fortunately, an enthusiastic palaeontologist. Dr. 
Wyatt Wingrave, was ready to act as honorary 
curator and to lend his own private collection of 
local fossils. These, with a few from other sources, 
form quite a respectable nucleus around which all 
geologists will be glad to see the growth in Lyme 
itself of a collection worthy of the world-wide reputa- 
tion of the place. The annual report shows what a 
good beginning has been made and includes the usual 
appeal for funds, for cases, and for gifts of specimens, 
all of which should be forthcoming now there is a 
place to put them and a curator to watch over them. 

In the September issue of State Technology— the 
journal of the Institution of Professional Civil 
Servants — the Act of the United States Congress of 
March last classifying civil servants is published in 
full. Its principal interest for us is the prominent 
position it gives to the professional and scientific 
civil servant. In Great Britain, the administrative 
heads of government departments, even when their 
concern is mainly with scientific or technical matters, 
are men with a classical or literary education and no 
scientific or technical knowledge, and the Institution 
of Professional Civil Servants has been urging for 
.some time that members of the scientific staff of a 
department arc as likely to make as good adminiS' 
trators as the men with no knowledge of the affairs 
of the department at present chosen, hrom the 
above Act, it apjiears that this is recognised m the 
United States, and in their civil service, professional 
and scientific work is administered by men with 
professional and scientific experience. Tlie salary 
attached to tlic highest posts, whether professional 
or administrative, is 7500 dollars per annum. 

A SMALL but instructive pamphlet on the co- 
operative development of Australia's natural resources 
has been published by the Commonwealth Institute 
of Science and Industry. The whole field of Australia’s 
resources is briefly surveyed and attention is directed 
to certain urgent problems that await solution. 
Particularly important is tlie section dealing witli 
agricultural and pastoral problems. The ravages of 
vegetable and animal pests are shown to be enormous. 
In New South Wales and Queensland alone, the total 
area covered by the prickly pear is not far from double 
the entire cultivated area of the Commonwealth. 
From plant diseases alone the annual loss to Australia 
is estimated at more than 5,000,000/. ; animal pests 
are even more costly. In a bad year the sheep-fly 
may cause a loss of 4,000,000/. A long list is given 
of investigations needed in the interests of agncultural, 
pastoral, and forest industries. I'lie pamphlet makes 
a strong plea for the application of scientific method 
and research in the development of Australia’s 
resources. Copies may be had free of charge on 
application to the Director of the Institute at 
Melbourne. 

Among the many new periodicals of varying aims 
and quality relating to wireless telegraphy and 
telephony, we are glad to welcome a new-comer in 
Experimental Wireless, of which the first monthly 
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issue is before us. This in its own words is a “ Journal 
of Radio Research and Progress,” and wisely leaving 
to the more popular type of paper, elementary matter, 
broadcasting news, and doings of societies, con- 
centrates upon articles on recent developments and 
experimental research. For example, a new con- 
nexion for valve generators, in which the oscillating 
circuit is connected between the grid and the filament, 
is described in an article by E. W. Gill, and the 
possibilities of the neon tube both as an oscillator 
and a receiver are discussed by E. H. Robinson. 
Another suggestive article deals with the correction 
of distortion produced ])y amplification, especially in 
the case of loud speakers. Notable among several 
other important contributions is an account of 
investigations of the Radio I^esearch Board on the 
fading of signals. Another way in which the pro- 
prietors of the journal are encouraging research work 
is in the maintenance of a laboratory and testing 
service whereby readers’ apparatus can be calibrated 
and other electrical measurements made entirely 
free of charge. The journal should be an important 
help to workers in wireless and is entirely independent 
of trade interests or other wireless organisations. 

Dk. A. Kosst’.i., the well-known physiological 
neniist of the University of Heidelberg, cclebrateil 
his seventieth birthday on Septimiber i6 last. 

Tut Fothergillian gold medal and pri/e of the 
Medical Society of I.ondon have bi'en presented to Sir 
Arthur Keith, Conservator of the Museum of the 
Royal College of Surgeons. 

The Thomas Hawkslcy lecture of the Institution 
of Mechanical Engineers will be delivered at tlie 
institution on h'riday, November 2, at h o’clock, by 
Sir Westcott S. Abell. The subject will be ” The 
Mechanical Problems of the Safety of Life at Sea.” 

We much regret to announce the death on October 
TO of Dr. J. A. Harker, F.R.S., at the age of fifty- 
three ; of Dr. A. A. Rainbaut, F R.S., Radchfie 
Observer, f)xford, and late Royal Astronomer of 
Ireland, on October ij, at the age of sixty-four; 
and of the Hon. Nathaniel Charles Rothschild, on 
October 12, aged forty-six. 

The Council of the National Institute of Agri- 
cultural Botany has appointed Mr. A. Eastham to be 
Chief Officer of the Official Seed Testing Station for 
England and Wales. Mr. Eastham, who studied 
agriculture and botany at the Lancashire Agricultural 
School, Cheshire Agricultural College, and the Uni- 
versity of Edinburgh, completed his training in 
Canada, where he specialised in agricultural botany. 
Previous to his return to England, Mr. Eastham held 
botanical and seed-testing appointments in Canada. 

Prof. W. D. Treadwell, of the Technical High 
School, Zurich, will lecture on ” Electrometric 
Methods in Analytical Chemistry ” on November 2, 
under the auspices of the Manchester sections of 
tlie Society of Chemical Industry, the Institute of 
Chemistry, the Society of Dyers and C.olourists, and 
the Manchester Literary and Philosophical Society. 
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The fifth of the series of public lectures on ” Phjrsics 
in Industry,” being given under the auspices of the 
Institute of Physics, will deal with the subject of 
" Physics in the Textile Industries.” It will be 
delivered by Dr. A. E. Oxley, physicist to the British 
Cotton Industries Research Association, at the 
Institution of Electrical Engineers, Victoria Embank- 
ment, London, on Monday, October 22, at 5.30 p.jji. 

The sixth annual general meeting of the British 
Association of Chemists will be held at the Chemical 
Department, University of Birmingham, Boumbrook, 
on Saturday, October 27. A chemical exhibit has 
been arranged by Prof. G. T. Morgan, to precede tlie 
meeting. The Society’s annual dinuer will be held 
at the Queen’s Hotel, Birmingham, during the 
evening. The president, Dr. H. Ixvinstein, will take 
the chair at both the general meeting and the dinner. 

AccoRDTNii to a I’ress announcement, a ” Mam- 
moth’s Shoulder Blade ” has recently been landed 
at Douglas, Lsle of Man, having been brought up 
in a trawl off Ramsey. The bone is supposed to be 
the shoulder blade of a mammoth. From the back 
to the end of the blade is d ft. ; the bone is 2 ft. 
thick and more than 3 ft. wide. Lengthy accounts 
were given of the maniinoth, tlie period in which 
it lived, etc. Photographs have been submitted to 
Mr. T. Sheppard, of tlie Municipal Museum, Hull, 
from which it is clear, as miglii have been expected, 
that the ” bone ” was the skull of a whale. 

RiiCENT i.ssiies of the Ttwes (Septenilier 2() and 
October 10) rcjiroduce many interesting photographs 
of the eliccts of the great cartlupiake m Japan. 'Fhey 
show how well some of the great public buildings in 
Tokyo (such as the Metropolitan Police Station and 
the Imperial Theatre) withstood the shock of the 
earthquake, though they were afterwards destroyed 
by fire. The magnitude of the sca-waves is repre- 
sented by a photograph of a scow, or flat-bottomed 
ferry-boat, thrown bodily on to the quay at Yoko- 
hama. A third picture illustrates a not uncommon 
effect of great earthquakes, that of railway-lines left 
suspended in air while the bridge below has collapsed. 

A GRANT of 25,000!. has been made by the Develop- 
ment Commission to the new Research Institute for 
the investigation of animal diseases to be erected in 
connexion with the Royal Veterinary College, Camden 
Town, London. Sir John McFadyoan, principal of 
the College, will be the first director of the Institute. 

The report of the field work of the Smithsonian 
Institution for the past year describes the manifold 
activities of this important body. Accounts are given 
of no less than twenty- two exjieditions organised by 
it and its branches ; they include geological explora- 
tions in the Canadian Rockies ; the use of the great 
loo-inch telescope at Mount Wilson Observatory in 
connexion with a special vacuum bolometer and 
galvanometer to measure the heat in the spectrum of 
the brighter stars ; an expedition to the North 
Pacific Fur Seal Islands : the collection of Au.stralian 
fauna for the Museum, and a similar enterprise in little- 
known parts of China : botanical investigation in the 
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Kcpubhc of Salvador and Ouatemala ; archaeological 1 
studies at the Mesa Verde National Park, Colorado, 
and of toti'in poles in Alaska Less generously 
endowed scientific iristitnlions in (ireat Hntain will 
look witli envy on such enterprises, but will recognise 
them with full appr(;eiation as ini])ortant additions to 
tht‘ genend stfx k of human knowledge 

Thl J<ede lecture for 1023, by Prof. H. A. Lorentz, 
on “Cleric Maxwell's Idei tromagnetie. Theory" is 
to be issued m ])amplilet form in November by the 
Cambiidge I’niversilv I’ress. 

MrssRs. Dri au ano Co., Lin , Margaret Street, 
W.T, liave just circulated a useful I’alalogiie (No 103) 
of second-haiul tiooks on entomefiogy, geni^ral yoologv, 
geology, and mining Nearlv 2000 works are listed, 
<111(1 the prices asked apjtear very reasonable 

Mi ssies. I'liiM s'l' lir.N.v Jiavc m their autumn list 
seva'ral books of scnuitifit interest, among wdiich we 
notice" 'I'he Prmcijdes and IT.icI ice of Wireless Trans- 
nnssKui," bv Parr, m which the theory of the pro- 
duction and (ontrol of wireless waves is set forth in 
non teclmiial language, " Across the Great Crater- 
land to th(' ( ongo,” by A 1 kirns ; “ d'he Diseases 
of Glasshouse Plants," liy I )i W. h' P>ewley, of the 
('heshunt I'.xperiinerital Station, giving the practical 
icsults of the experimental work of the station m 
recent visirs ; " Successlul Sjmiymg," liy P. J. 

J^rver, w’hu h is prinuirily intended as a handbook for 
the j)r,i<'tu<d grower wishing to know the results of 
recent lescardu's upon the subject, “ An Introduc- 
tion to tlie Study of Chinese Sculpture," by L 


Ashton, which professes to be the first European 
book dealing with this branch of Chinese art ; and 
“ Plastic Art in China," by O. Siren, with an intro- 
duction and epigraphic notes by P. Pelliot. 

Pkok. W. E Dai.by is bringing out, through 
Messrs. Edw'ard Arnold and Co., “ Strength and 
Structure of Steel and other Metals,” the main 
purpose of which is to correlate strength of metals 
with their structure In this volume the subject 
has been considered from the point of view of the 
engineer, and, so far as possible, in terms readily 
under.stootl by the engineer Other books in the 
same publishers' announcement list arc : "A Hand- 
book of the Comfer.T and (imkgoacca'," by W l)<alli- 
niore and A B. Jackson, containing descriptions in 
easily understood terms of all the rone-bearing trees, 
with information njion llu'ir economic uses and 
cultivation Although the book is primarily a 
general work iijioii conifers, special attention has 
been given to those that are hardv m the Britisli Isles 
or are of outstanding i‘c.ononnc importance A 
feature of the work is the series of kevs to genera 
and sjieeies wdneh are designed to assist beginners 
in the work of identification " British Hymenoi>- 
tcra," by A S Jhickhurst, L N Staniland, and (i B 
Watson, wuth an mtroduclion bv Prof. H Maxwell 
I Lefroy, being an introduction to the study of the 
habits and lif<‘-histories of liritish saw-flies, wsiod- 
wasjjs, gall flies, ichneumon-flies, rubv wvisps, digger- 
wasps, mud-wasps, wasps, bees, and auls. Informa- 
tion is gi\en as to tlunr ideutificatiou, and technical 
terms are candiillv explained. 


Our Astronomical Column. 


ThI' Waxi' of SvMM^^K^ IN Stiulak Velocities. 
— Proc Nat Acad ntSiu'mes. 1 1 S. A , for September 
contains an ariich' by Dr G Slrombcrg, of Mt. 
Wilson, oil tins subjt'cl 'I'lns imsymmetrical dis- 
tribution was first found by B. Boss from a study of 
measures „of yxirallax and ladial velocities ; later 
Adams and Joy found it mdejiendcntly. Stars of 
high speed appear to mo\e towards the hennsyihere 
between galactic longitudes lOo' and 3;jo" (through 
^.V>' ) 

Dr. Strombeig extends the rese<arch to the globular 
clusters and spiral nebuke, Imding that all known 
objects appe<ir to show the same asymmetry , he 
conjectures that it ma>^ ansi* from the existence of 
a fundamental sysfein of nfleronce, with regard to 
w’hii'h excessivi' velocities ,ire \’crv mfrei|uent. 'JTie 
stars ol moderate velocity were found to be divisible 
into two groups, one with a slightly eccentric velocity- 
(‘llipse in the galactic jilane, the other with a more 
eccentric ellijise 

'J'he stars of high velonly give an ellipse with axes 
parallel to the last ellipse, w'hile the globular clusters 
and sjiiral nebuke give circular distribution : in each 
case the groiiji-motion incre.ases pari passu with the 
internal motions (.)n the assumiition that the spiral 
nebuke liave accjiiired the maximum attainable 
velocity, he calculates the position of the fundamental 
frame, and shows that referred to it the sun is moving 
w'ith velocity (>51 km. /sec. towards R.A. 305'’, N. Deck 
75 ‘'- 

New Transit Instrument at Paris. — M. B. 
Baillaiid, director of the Paris Observatory*, describes 
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111 the Coniplcs rendus of the Pans Academy of 
Sciences for August 7, a new' transit mstrunicnt 
which has been erected at the Observ.itorv for the 
determination of the lime that is distributed by wire- 
less signals from the Ihflel "J'ow'er 'I hese sigiuds are 
now used so widely that the ([uestion of their degree 
of accuracy is imyiorL'int to many astronomers , Iilmicc 
an instrument was designed of such a size that it 
could be reversed on every star. The object glass is 
by M Viennet, and is of excellent quality ; its aper- 
ture IS -y m, and local length -yfl m The magnifying 
pow'cr IS 60 ; the self-registering micrometer has two 
threads that travel in opposite diiections at the same 
rate, crossing each other at the centre of the field. 
The threads are driven by electric motor and the rate 
of driving is regulated by a rheostat. The object of 
the tw^o threads is to save the time reiyuircd to get 
the star on the tliread again after reversal ; having 
been observed on one tliread up to reversal, it is 
automatically found wsy close to the other after 
reversal. The order of positions is reversed for 
alternate stars. 

The level error is found both by spirit lc\'els and by 
nadir observations. The collimation error is at pre- 
sent determined on the nadir, but collimators are in 
course of erection. 

The results of time determination are satisfactory. 
The figures that are printed never show a greater 
range for separate stars on the same night than 
a tenth of a second ; it seldom exceeds half of this 
amount. 
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Research Items. 


The Sheel-na-c:ig at Oaksey. — The Sheel-na-Rig 
or phallic figure, usually found in churches, is probably 
the survival of a fertility cult. That at Oaksey, in 
North Wiltshire, is described in the Sejitembcr issue 
of Man by Miss M. A. Murray and Mr. A. 1 ). Passmore. 
It IS carved out oi the same stone as that of the 
church, a thirteenth - century edifice, but there is 
nothing to show whether it is in its original position, 
or whether it is contemporarv with, or earlier than, 
the church. But the si/e and importanct* of the 
left hand in the sculpture are noteworthy and suggest 
a pre-Christian origin for the figure. I'he flat surface 
of the stone has been slightly hollowed so as to make 
the figure .stand out in relief. The weathering of the 
stone has practically destroyed the features, which 
appear to have been rudely indicated. 

Thk IsLAN’i) C'ui'iukE Akk.a in America. — In the 
thirty-fourtli annual report of the Bureau of .\merican 
Kthnology, 1012-13, recently issued, Idr (. Walter 
I'ewkes (ii.scusses the prehistoric island culture area 
of America He concludes that, from the data now 
in hand, it is possible to distuiginsh three cultural 
epochs 111 the West Indies The earliest people were 
ca\ e d\\ellers, a mode of hie that had not totally 
disaf)])earcd at the arrual ol Columbus, a culture 
extending through both the (ireater and Lesser 
,^ntlUes, though, owing to tlu' absence of caves, it 
naturally did not exist 111 the B.ihamas The absence 
of line stone objects separati's the West Indian cave 
man iiom that of the following epoch, the agri- 
cultural West Indian, when stonework reached a 
pcrh'ction not excelled elsinvhere m the two Americas 
'I'he arch.eologu al cMdeuce of the third epoch, or 
that ol the mixed race lormed bv an anialgamation 
of agru ultural and C.irib elements, ajijicars to indicate 
a del hue m the arts, as would naturally be exjieited 
from till* nature of the hie of the inhabitants .Ml 
three stages oi culture -cave man, Taman, and t'arib 
— coexisted when the Wist Indus were discovered. 
The hrsl mentioned had been driven to isolated, 
undesirable loialilies, the Taman held the (Greater 
Antilh's, but had lu'en siibmciged m the l.esser except 
m 'rnnidad , the Canb occupied the iskiiids between 
Trinidad and Porto Rico, and was slowly encroaching 
oil tlu* (Ireater Antilles at the coming of Columbus. 

Kaki.v Ari'itimitical Pkocesbes, — ,\t the recent 
meeting of the British Association, the Rev C A. 
Brodie-Brockwell, professor of Hebrew and Seimtic 
languages, law, and histor\ in Mcfiill University, 
Montreal, presented to the Anthroiiological Section a 
jiapcr dealing with the evolution ol arithmetic with 
special reference to the princijiles of toinpound-tnne 
or reckoning He maintained that modern scholars, 
through neglecting to take into account the fact that 
prc-(-hristian Mediterraneans used arithmetical jiro- 
cesses wnthout analogy in modern arithmetic, had 
obscured the meaning of ancient time determinations. 
He proceixled to show wherein the ancient processes 
differed from the modern, and suggested that owing 
to the fact that the ancients w'orked in units larger 
than those w'c employ, it was necessary to divide or 
subdivide according to the method of computation 
before the figures were comparable with modem cal- 
culations. Thus, according to the method of com- 
putation, any given figure may be divisible by two, 
tlirec, or four to arrive at its modern equivalent. 
I^rof. Brockwell concluded by demonstrating the 
application of his theory of compound-time to a 
Babylonian tablet, previously undeciphered, which 
was discovered by Prof. Hilprccht, to Plato’s 
Millennium Cycle, and to Proclus’ Pythmenic Indices. 
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Imagery in Thinking. — In Discoverv for August, 
Prof. T. H Pear gives a very lucid account 
of the vehicles and routes of thought. He thinks 
that the recent mobilisation of psychologists for 
practical work has led to the neglect of a problem 
which at first sight appears rather theoretical, but 
may actually have far-reacliing practical results. It 
IS well known that people vary in the w^ay in which 
they think, but having classified people as visuals or 
aiidiles, there is a tendency to neglect tlie cqnso- 
(piences. The writer thinks that for practical pur- 
poses people can be described as visualisers or verbal- 
isers according as they tend to think in pictures or 
words. Kacli type ot thinking has its own advantages 
and also its own ilrawbaiks, anil extremes of 
either type often fail to understand the other, not 
infrequently with serious consequences. Should a 
teacher or a doctor be too exclusively orui type it 
might account for some failures in dealing with 
particular pupils or patients. The visualiser he holds 
is le.ss likely to be impressed by an orator’s rumbling 
stream of words or less easily liypriotised by a .sonorous 
phrase or platitude, liiit. as against this,’ he may be 
jiaraly.sed by impressive tailoring or a pretty smile. 
'I'hc article is aii excellent e.xampic of sound scientific 
thought ex])resscd in non technical language. 

Si.x Revkksae in the Common Fowl, — At the 
recent meeting of tin; British Association in 1 Liver- 
pool, no little interest was excited by Dr F A. E 
(Tew's account of a case of complete .sex -reversal in 
the common fowl. hen, after laying a number of 
fertile eggs in a perfectly normal manner, wms con- 
verted into a cock which became the father ol chicks. 
This remarkable revi'tsal of sex seems to have 
resulted from the destruction of the ovary by tuber- 
cular disease and its replacement by testes Dr. 
Crew has published Ins observations on this and 
similar cases 111 a recent number ol the Proceedings 
of the Royal Society (Senes B, Vol. 03, No (>07) and 
Miss Honor B. Fell givi's a more di'tailed account of 
their histological features in the first number of the 
liritish Journal <ff Experimental Jiiolof^v (October). 

Reeroihtc'tion in /' II ( n/ s/h'/\ t //.vav.vs/ — I t has 
long been suspected that the Oasteropod mollusc, 
Paludestriua jenkui'ii, reproduces itself by means of 
parthenogcnetic ova If so, it is the only mollusc in 
winch tins phenomenon is known to oec.iir. The 
probabihtv is converted into a practical certainty by 
the careful breeding experiments of Mr. (day C. 
Robson, described m the lirst number of the liritish 
Journal of Expert menial Biology (October), No male 
has ever been observed and there is no evidence of 
herinapliroilitism. This little snail is also remarkable 
for the curious manner m which, in the British Isles 
at .any rate, it has extended its range in recent 
years from brackish estuaries to inland fresh waters, 
which, as Mr. Robson suggests, may have something 
to do with its jiartJienogenotic liabils. 

The Shape or Plant (lElls.— The botanist who 
is under the impression that the typical shape and 
mcxle of division of a normal parenchymatous cell is 
fully represented by the usual text-book diagram, 
where such cells are always m transverse or longi- 
tudinal section, is recommended to study the paper 
by Mr. Frederic T. Lewis in the Proceedings of the 
American Academy of Arts and Sciences, Vol. 58, 
No. 15. The author has prepared serial microtome 
sections of the pith of the elder, from which outline 
drawings and then wax models of the cells have been, 
prepared by standard methods. The result i.s to 
show that the cells are essentially tetrakaidecahedra*. 



6o2 nature [October 20, 1923 


the mathematicians and physicists had antici- 
pated ; from the models it is possible to reconstruct 
the melliod by which this form is restored after cell 
division. 

" Rkd Pi ant ” IN Strawtilkhiks.— -During recent 
years th(^ spread of a mysterious disease among 
strawberries has been rcpf)rled under this name from 
one centre of strawberry growing after another, in 
some districts the strawberry growing industry being 
seriously tlirt'atened by its depredations. Typically 
disea.sed plants have been under observation at the 
Research Station, Long Ashton, llristol, and now 
Messrs. H. liallard and O S. Peren report that the 
disease is only a special form ot the well-known 
“ cauhllower " disease of strawberries which has been 
known for some thirty years and was first discovered 
by Mrs. Ormerod. As in the case of the “ cauli- 
flower ” disease, the causal organisni in " red plant ” 
is found to be the eelworm A phi-lenchus fragaritr 
Kitz. Dos, a conclusion which, as recent correspond- 
ence in the Gardeners' Chrnmdc witnesses, is in agree- 
ment with that of other practical observers familiar 
W'lth the, disease. “ Red plant ” appears to be an 
unfortunate name for the disease, as it is only when 
the eelworm attack synchronises with a certain stage 
of devclo])ment 111 some \’arieties of strawberry that 
the striking red colour develops in the petiole and 
lamina of the ill-developed leaves. 

('ONTROT. OF I'lNOJ'.H-AND-TOE BY LlMlNG — Ttl 

Bull. No. of the North of Scotland ('ollege of 
Agriculture, Prof. Hendrick describes an experiment 
earned on for several years at C'raibstone under 
conditions particularly coiuliicive to the spread of 
finger-and-toe disease. I'he soil is sour and very 
poor in quality, and turnips have been grown on 
the same land since , mass infection has been 
induced by leaving ])lcnty ol diseased material upon 
the plots, and m. mures favourabh' to the increase 
of the disease have been systematically applied. 
Although disease occurs yearly on the limed plots 
as well as on the unlimed, in the former case a large 
proportion of the roots are fit for use, even though 
touched by disease, whereas in the latter case most 
of the roots are rotten and unusable. It would 
seem that though a cure is not eftected, some measure 
of control can be exercised bv adequate applications 
of lime, in moderate excess, but in each individual 
case it will be necessary to balance the cost of the 
liming against the improved value of the crop, in 
order to (letermme whether the procedure is economic 
and advisable. 

Inaudibi.e Air-wavfs — The current number of 
Science Progress (pp. 21^4-297) contains an article by 
Dr. C. Davison on inaudible air-ivavcs resulting from 
explosions. These waves are manifested cliiefly by 
the rattling of windows, the disturbance of pheasants, 
and the traces of barographs. Such effects are 
noticed far beyond the area wdthin which the sound 
of the explosion is audible. For example, the firing 
during the Dogger Bank action of January 24, 1915, 
was heard in England to a distance of 208 miles, 
while pheasants were disturbed near Workington 
(320 miles). The velocity of the inaudible air-waves 
is slightly less than that of sound, but, when a silent 
zone is developed, the sound-waves, which at first 
outrun the mandible waves, in the outer sound-area 
follow them after a brief interval. As windows are 
shaken ami pheasants are disturbed in the silent 
zone, it is suggested that the inaudible air-waves 
cross the silent zone close to the ground while the 
sound-waves travel at a somewhat greater elevation. 

Industrial Water Supply in the United 
States. — An inquiry into the nature and source of 

NO. 2816, VOL. 1 1 2] 


the water used in industrial establishments in the 
United States has led to some interesting results. 
These are published in Water Supply Paper No. 496 
of the United States Geological Survey. The census 
of 1920 showed that 35-7 per cent, of the total popu- 
lation lived in 287 places each of more than 25,000 
inhabitants. Analyses of the water supply of these 
287 jilaces and, in addition, of many smaller places, are 
given so that each state is represented by at least two 
cities These details deal with the bulk of the water 
used for industrial puiqioses even if they show the 
character of the water used by less than half the total 
population. Many of the analyses are the work of 
the Geological Survey ; others have been obtained 
from Tuunicipal, state, waterworks, and commercial 
laboratories ()f the 307 cities quoted m the report 
the great majority has surface water but a few have 
ground water. A sketch map sliows the average 
(li.stribution of hardness. This quality, due to calcium 
and magnesiimi salts, is practically the only one of 
much industrial importance. The figures show that 
of the 39,000,000 persons served with the waters 
analysed, about 17,000,000 use water with less than 
.55 parts per million of hardness, 6,000,000 use water 
55 to 100 parts jier million, and most of the 
remainder use wafer witli 100 to 200 parts of hardness 
per million. Tlie pamphlet contains also a discussion 
of the treatment of water for public supplies. 

The Determination of Sea-level — In an article 
in Science Progress for October on the levels of land 
and sea. Sir Charles Close discusses the jiroblem of 
arriving at the mean level of tlie sea as the datura to 
which height on the Ordnance Survey maps of Great 
Britain are referred. What is required is the mean 
position of the sea surface as determined over a con- 
siderable period of time, at all states of the tide, and 
not merely at high and low water. The most satis- 
factory wav of arriving at this mean is by the use of 
self-recording tide-gauges. In practice the moan of 
the hourly tides measured over a long period will 
give the result desired. For this purpose tidal 
stations were set up at Dunbar m 1013, Newlyn m 
1915, and Felixstowe in 1917, and are still at work. 
Each of the two stations of longest duration show a 
range m height of the annual mean sea level of 2-3 
inches. Hence it is obvious that the value of mean 
sea-level cannot be obtained during the period of a 
year. At other stations in the British Isles and else- 
where, annual fluctuations have been noted. In fact 
the probable variation of height of any one year 
from the mean of a large number of years is about 
half ail inch. The most important variations are 
meteorological and arc m part local, in part world- 
wide. Of smaller significance are the latitude varia- 
tion tiile with a period of 431 days and the lunar 
tides of i8-6 years. 

Sunspots and Air Temperature in America. — 
The Monthly Weather Review for May contains an 
article on sunspots and terrestrial temperature 111 the 
United States based upon a communication to the 
American Meteorological Society by Mr. A. J. Henry 
of the U.S. Weather Bureau. It is pointed out that 
annual deviations of temperature give evidence of 
short period variations witliin the 11 -year sunspot 
cycle. Sometimes warm and cold years alternate ; in 
other cases the cycle, cold to warm, would be completed 
in three, four, or five years. During the period 1870- 
1921, a heat maximum corresponds fairly well with 
a maximum of sunspots and vice versa. Prior to that 
period the agreement is not so good. The author 
mentions that until some allowance can be satis- 
factorily made for the movement of cyclones and 
anticyclones, it is hopeless to seek for effects of changes 
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in the intensity of solar radiation in the temperate 
zone. Observations are used for as many stations as 
practicable in the United States, and in using the 
published means of temperature flerived from the 
daily extremes, appropriate corrections have been 
applied to reduce to true means. Temperatures 
dealt with range between the years 1750 and 1921. 
but the number of stations arc very few prior to 1825. 
Summarising the conclusions and results of various 
authonties on the subject, the author states that it 
appears that the weight of evidence is in favour of 
the existence of a variation in the air temperature of 
the globe corresponding roughly with that of the 
spottedness of the sun, an increase in spots corre- 
sponding with diminished terrestrial temperature and 
vice versa. The cfiect is best shown in the tropics 
and IS difticult to trace in temperate latitudes. There 
were three pronounced maxima and minima of tem- 
jierature between 1873 and 1921, the maxima occur- 
ring in 1878, 1900, and ig2i, and minima in 1875, 
1893, and 1917- 

Bombay Magnetic Curves.— W e have received 
from the Director of the Government Observatory, 
Bombay, a collection of photographic copies of 
Tiombay magnetic curves for selected disturbed days 
during the years 1906 to 1915. Records are included 
from several hundred days, covering about 150 large 
sheets. Magnetic disturbance at Bombay is seldom 
large except in H, the intensity of the horizontal 
component. The curves reproduced arc mostly for 
this clement, but thf‘ declination and vertical force 
curves are also reproduced for some of the storms. 
The times, and the base line and scale values, are 
clearly shown in every case, and the reproductions 
are excellent ; thus much valuable information is 
dcducible as to the character of magnetic disturbance 
i n Bomba v . As com j larcd with curves from European 
or T^orth American stations, the Bombay curves are 
comparatively free from rapid oscillations. Some of 
the curves, howc\'er, are dticidedly lively, including 
those for February 9-10, 1907, September 12-13, 1908, 
May 14-15, 1909, September 25, 1909 (when there 
was considerable loss of trace), and June 17, 1915 - 
There are many examples of “ sudden commence- 
ments ” of magnetic .storms, all or nearly all cxliibiting 
the characteristic rapid rise of horizontal force. In 
some cases this increase of force persists for a number 
of hours, the curve having a crested appearance ; 
in other cases a fall to less than the normal value 
follows hard on the initial rise. The weight of the 
volumes of collected curves is considerable, and the 
Director of Bombay Observatory expresses his regret 
that owing to the heavy postage, and the necessity 
for economy, he has been obliged to restrict the issue. 
He would be glad, however, on receipt of the postage, 
to send a copy to any magnetician who would like 
to have one. 

Coconut Oil.— The coconut oil industry is sur- 
veyed in the Chemical Trade Journal for September 7. 
This substance is known to us as a fat ; only in 
warmer climates is it an oil. It is obtained from the 
kernels of the fruit of the coconut palm, which 
flourishes m India, Ceylon, and other tropical coun- 
tries. The first importations into Europe occurred 
in 1815 ; they have since steadily increased. The 
article contains brief accounts of the properties 
(physical constants, etc.), composition, and manu- 
facture of the oil. The bulk of the oil is used in 
the soap and candle industry. Future prospects are 
discussed. 

A Direct Reading X-ray Spectrometer. — In 
1915 Duane and Hunt found that a spectrum of 
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general X-rays is terminated sharply at the short 
wave end, the boundary wave-length being precisely 
connected by Planck’s quantum relation with the 
maximum voltage applied to the X-ray bulb. The 
output of general X-rays is roughly proportional to 
the square of the voltage, and provided the peak- 
voltage is the same, the energy-distribution curve 
of the X-ray spectrum is found not to vary markedly 
with the shape of the wave-form of the exciting 
potentials which obtain in practice, whether from 
coil or transformer. For medical purposes, at any 
rate, it is sufficient to assume that in the absence of 
a filter the general quality of the rays is independent 
of the means by which the X-rays are generated but 
is determined only by the position of the quantum 
hmit. Drs. Staunig, March, and Fritz, of Inns- 
bruck, have designed a convenient type of X-ray 
spectrometer for measuring this boundary wave- 
length. In tills instrument (the English agents for 
which are Messrs. Schall and .Son, 71 New Cavendish 
Street, W.i) a narrow slit of X-rays passes through a 
thin plate of rock salt crystal and the deviated beam 
is observed visually as a narrow band on a fluorescent 
screen provided with a .scale of wave-lengths. The 
crystal is capable of rotation, and the observations 
consist essentially in measuring the minimum devia- 
tion between the reflected beam and the undeflected 
beam. In practice it is convenient to ascertain both 
the right-hand and left-hand positions of the deflected 
beam and halve their angular separation, thus avoiding 
a determination of the zero position. It is important 
that the observations should be made in a darkened 
room by an eye thoroughly adajited to darkness. 
The spectrometer, which should be earthed, is brought 
as near the X-ray tube as possible, the protection 
for the operator being afforded by sheet lead. As 
will be gathered, the instrument is also capable of 
being used as a means of measuring peak-yoltage. 

Temperature of the. Crookes Dark Spaie in 
Gi.ow Disi’Harge — Herr R. Seehger, in the issue of 
the Zettschrift fur Pliysik of June 29, contests the 
opinion recently expressed by Giinther-Schulze that 
the temperature in the dark space of the glow dis- 
charge is high (Nature, October 13, p. 557). The 
canal ray particles are in jiart neutral, and do not 
behave like elastic spheres to which the geometrical 
laws of mechanical collision can be applied. When 
collisions take place in which the charge is altered, 
the changes of velocity and of direction are small ; 
when the colliding particles are absorbed, this takes 
place without previous ajipreciable loss of velocity. 
It IS only for the first type of collision that the free 
path is of the same order as the molecular free path ; 
for the second it is very much greater. For ionic 
velocities, with high or “ anomalous ” cathode drop, 
these properties of the canal rays can probably be 
directly applied to the glow discharge ; for smaller 
values, corresponding to normal cathode drop, 
similar complete observational results arc not avail- 
able. Certain qualitative observations {e.g. those of 
Dempster) point to the fact that things are essentially 
the same m both cases ; and observations made so 
far on canal rays (-tions) do not suggest the existence 
of the difficulties raised by Giinther-Schulze ; but 
seem rather to be in agreement with the results 
obtained by him as to energy relations and distribu- 
tion of velocity, without assuming a high temperature 
in the dark space. All direct measurements of the 
temperatures of the cathode, and of the dark space, 
have shown that these are only a little higher than 
that of the surroundings, not much more than 100° C., 
although in special cases the temperature of the 
cathode can be raised to the melting, or even the 
vaporisation, point. 
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A Library List of Scientific Books. 


BOirj’ two years ago tlie Washin{;toii Academy 
of Sciences published a list of one hundred 
popular books in science suitable for inclusion in 
public libiaries. The list has since been revised, 
and IS reprinted below. The original list included 
Ihc titles of forty-three books by British authors, 
but many of these have now been omitted as the 
volumes are out of print. All the works in the 
jiresent list arc tibtamable through booksellers in 
the usual way As the list was compiled for American 
libraries, the majority of the books mentioned in it 
are by Aim'ncan authors. We know' of no similar 
list for BritisJi libraries, but one would no doubt 
be welcomed by librarians aiul others. Though 
librarians may be able to discover which books arc 
interesting, tliey have no easy wav of linding out 
w'hu h of SIR h books are trustw'orthv and which 
are not merely unorthodox but misleading or mis- 
informing. 

In inviting correspondi-nts to assist in preparing 
the list subjoined, the t'oiiiimttec of the Washington 
Aiademv of S( R'liees asked that the tests to be 
ajijilied m selei tion of books should be as follows: 
“ (1) Tlie book must be n adnldt ; if the average visitor 
to the library takc's the book home, it will interest 
him so much that he will read it througli, and will 
lomc back to ask the librarian for anothei on the 
same subject (2) It must be tu curate , preferably 
written bv one who knows Ins subject at lirst hand 
Minoi jiomts are. (^) nj) to (lateness ; (.}) small 

bulk ; (5) attractive binding, tyjie, and illustrations. 

“ 1’he relative' number of books mdiHercnt branches 
oi science is not fixed hor examjile, a good book in 
mathematics may be substituted for a poor book m 
anthrojK>log\ , piovided anthropology is not thereby 
left wholl\ uiir(‘[)resfnted 

'I he ( ommillee lias jicrfornu'd a useful service in 
seleclmg one hundred book.s wduch it feels fairly 
surt' at(‘ scientifu allv trustw'oithv, and belu'ves to 
b(' readaliU' Jt is ob\ioiis that a list of this kind 
must be subject to revision, and indeed should be 
revised freiiuentlv to keip uji with the progress of 
sci('uce and the juibheatioii ot books better adapted 
to the purjxist' The ( ommitti'e adds “ In gencTai, 
It ne('d hardh b(' said that even a tried and tested 
list can never be comjiJi'lely satisfactor)', lor the 
simple leasoii that there is uo such person as the 
‘ average read('r ' Ivvery individual has Ins own 
foundation of natural capacity and education, and 
his own background of experience and interests We 
Iheiefoie neetl one si*ries of lists covering all tyyies of 
tapacitv'. anotlier senes difterentiated according to 
kind and duration of education, anotiuT series dis- 
tributed according to age and to variety of experience, 
and still anothi'r adapted to the varied types of 
man’s interests Provided with such a set of lists 
we could nanu* twenty-five scienlitic books which 
would be almost certain to interest keenb' any given 
individual. Lacking .such piovi.sion, we can only 
hope, on behalf of the very general list herewath 
submitted, that every reader who can be induced to 
read anv thing at all serious will find on the list a few 
books which appeal to him strongly, and that none 
ol the other books wall give him the impression that 
science makes reading-matter which is difficult or 
forbidding.” 

Genf.ral Science. 

1. J. Arthur Thomson, Editor. The Outline of 

Science. 

2 . Thomas Henrv Huxley. Selections from 

lliix;ley. 
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Man. 

3. Edward L. Thorndike. The Human Nature 
Club. 

4 William James. Psychology. 

5. KohertS Woodworth. Psychology; a Study 

of Mental Life. 

6. Hj'NRY J''aikfie],d Osborn. Men of the Old 

Stone v\ge , tlieir Jvnviron merit. Life, and Art. 

7 (). T. Maso.n. 'J'he Origins tif Inv'cntion. 

8 O. T. Mvson. Woman’s Share in Primitive 

('iilture 

(». Walter Houoh The Hopi Indians. 

10. Ek V. MtCoLLUM. The Newer Knowledge of 

.Nutrition. 

11. H C Stilrmav Food Products. 

12. Waiter H. Eddy. The Vitamme Manual; a 

Presentation of Ivssential Data about the 
New I'ood lau'tors 

13 E O joRi)\N I'ood J’oisoning 

14 William Wilmvms Keen. Medical Kesearch 

and Human Welf.ire. 

15. Ellswori'h Hni\ ri.xoroN. Civilization and 
(Tiniate 

HElil DITY. 

It). Charles Darwin. TTie Origin of Species. 

17. E M East and D. F. Jones. Inbreeding and 
Outbreeding 

15 W. D CAsrii', J.M Coui.ri R, C B Davi-ni’ori', 

R. M K.vst, and W, L Tower. Heredity 
and Ivugenics 

i<) T H Moiu.vn A Critiipu' of tlie Theory of 
Involution 

20. In G Conklin Heredity and Envuronment. 

21 h'R\N( rs G\r:oN Hereditary (iemns 

22 JkMiL PoiMCNOE and K IT. Johnson. Ajijilied 

Faigemcs 

IhOLOt.V. 

23 J .Arthur Thomson. TTie Wonder of Life. 

24 ]. Akrifiiu Tiio.mson. The Haunts of Life. 

S'). E 1 .. Bouvier The P.sycTuc Life of Insects. 

20 WiNi'EKi'ON C. ('uKi'fs. Science and Huinan 

Affairs 

27. Wii.LT.VM Loev. Jilology and its Makers. 

Zoology. 

28. A li Buckley. The Winners in Life’s Race. 

29 E. W Nelson. Wild Animals of North 

America 

30. Theodokjv liooREV'LLT. African Game Trails. 

31. C W Beebe. Jungle Peace. 

32. WiTMER SroNE and W. In, Cr.vm. American 

Animals ; a Popular Guide to the Mammals 
of North America north of Mexico. 

33. Frank M. Chapman. Camps and Cruises of 

an Grnithologist. 

34. J. H. Eabke Social Life in the Insect World. 

35. Maurice Maeterlinck. The Life of the Bee. 
3f>. Oliver P. Jfnkins. Interesting Neighbors. 

37. W. S. Blatchley. Gleanings from Nature. 

38. Alfred G. Mayer. Sea-shore Life. 

Botany. 

39. W. F. Ganong. The Living Plant ; a Descrip- 

tion and liitcrjiretation of its Functions 
and Structure. 

40. W. J. V. OsTERHOUT. Experiments with Plants. 

41. Paul Sorauer. A Popular Treatise on the 

Physiology of Plants for the use of Gardeners 
or for Students of Horticulture and Agri- 
culture. 
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42. Marcel E. Hardy. The Geography of Plants. 

43. Charles Darwin. Insectivorous Plants. 

44. C. W. Townsend. Sand Dunes and Salt 

Marshes. 

Microscopic Life. 

45. KENit Valery-Radot. Louis Pasteur, his Life 

and Laliours. 

Paleontology. 

46. F. A. Lucas. Animals of the Past. 

47. H. N. Hutchinson. Extinct Monsters and 

Creatures of Other Days ; a Popular Account 
of some of the Ivarger Forms of Ancient 
Animal Life. 

Geology and Geography. 

48. J. W. Gregory, (yeology of To-day. 

49. Hallam Hawkesworth. The Strange Ad- 

ventures of a Pebble. 

50. R. S. I.ULL and others. The Evolution of the 

Earth and its Inhabitants. 

51. T. C. Chamberlin. Origin of the Earth. 

52. George P. Merrill. The First One Hundred 

Years of American Geology. 

53. Ellen Churchill Semple. Influences of Geo- 

graphic Environment. 

54. J. E. Spurr, Editor. Political and Commercial 

Geology and the World’s Mineral Resources. 

55. Ai.bert P. Brigham. Geographic Influences in 

American History. 

(Geologic Agents. 

56. John Tyndall. The Forms of Water in Clouds 

and Rivers, Ice and Glaciers, 

37. T. G. Ronney. The Work of Rains and Rivers. 

58. T. G. BoNN^Y. Volcanoes, their Structure and 

Significance. 

59. IsRAM. ('. ItussELL. Volcaiioes of North 

America. 

fx). Charles Davison. The Origin of Earthquakes. 
Meteorology. 

61. R. G. K. Lempeert, Weather Science. 

02 R DE ('. Ward. Climate, considered especially 
in Relation to Man. 

The Ocean. 

63. John Murray. The Ocean. 

Rocks and Minerals. 

04. (tRenvita.e a. j. Cole. Rocks and Ihcir 

Origins. 

Astronomy. 

05. Robert S. Ball. The Stor>' of the Heavens. 
00. F. W Dyson. Astronomy. 

67. George E. Hale. The New Heavens. 


68. Charles G. Abbot. The Sun. 

69. Isabel M. Lewis. Splendors of the Sky. 

70. Kelvin McKready. A Beginner's Star Book. 

71. H. H. Turner. A Voyage through Space. 

72. Arthur Berry, A Short History of Astronomy, 

Chemistry. 

73. E. E. Slosson. Creative Chemistry. 

74. Ei.lw'ood Hendrick. Everyman’s Chemistry. 

75. Henry C. Fuller. The Story of Drugs. 

76. Jean Henri Fabre. The Wonder Book of 

Chemistry. 

77. Robert Kennedy Duncan. The Chemistry 

of Commerce. 

78. Geoffrey Martin. Modern Chemistry and its 

Wonders. 

79. Frederick Soddy. The Interpretation of 

Radium. 

80. F. P. Venable. A Short History of Chemistry. 
8t. Edgar Fahs Smith, Chemistry in America. 

Physics. 

82. P'redfrick Soddy. Matter and Energy. 

83. John Mills. Within the Atom. 

84. Albert Einstein. Relativity. 

85. J. A. Fleming. Waves and Ripples in Water, 

Air, and Aether. 

86. Dayton C. Mili.er. The Science of Musical 

Sounds. 

87. William Bragg. The World of Sound. 

88. Marion Luckiesh. Color and its Applications, 

89. C. V. Bovs. Soap Bubbles ; their Colours ami 

the Forces wliich Mould them. 

90. Ernst Macii. Popular Scicntilic Ixjctures. 

91. Frederick Soddy. Science and Life. 

Mathematics. 

92. A. N. Whitehead. Introduction to Mathe- 

matics. 

93. Levi Leonard Conant. The Number Concept, 

its Origin and Development. 

94. John Wesley Young. Lectures on the Funda- 

mental ('.oncepts of Algebra and GeoinetnL 

95. James Bv'rnie Shaw. T^ectures on the Philo- 

sophy of Mathematics. 

90. AuGusi’i'S De Morgan. On the Study and 
Diflicultics of Mathematics. 

97. David Eugene Smith. Number Stories of 

Long Ago. 

Hlstory of Science. 

98. Wai ter Ihhby. An Introduction to the History 

of Science. 

99. W, T. Sedgwick and H. W. Tyler. A Short 

History of Science. 

100. Andrew D. White. A History of the Warfare 
of Science with Theology in Christendom. 


The Zermatt Meeting of the Swiss Society of Natural Science. 


T he 104111 meeting of the Helvetic Society of 
Natural Science was held at Zermatt on 
August 30-Scptember 2. On the evening of the first 
day, after a business meeting in which Lucerne was 
chosen as the meeting-place for next year, the Society 
was welcomed by the local and cantonal authorities 
at a soiree given tiy the Science Society of the Rhone 
Valley, called the Murithienne. The next day, which 
was very wet, was devoted appropriately to business : 
general meeting with speeches in the morning ; 
sectional meetings in the afternoon. 

M. le Chanoine Besse, cur<i of Riddes, who had been 
chosen as annual president, took the opportunity of 
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his opening address piously to recall the names and 
the lifework of some of the most prominent savanh of 
the valley. A member himself of the Congr^ogation 
of St. Bernard, he was able to point to the long tale 
of patient study pursued by successive members of 
the same body ; in partilular he sketched the life of 
I.aurent- Joseph Munth, 1742-181^, geologist, con- 
chologist, ornithologist, entomologist, as well as 
archscologist, who lived just long enough to be one of 
the first members of the infant Helvetic Society. 
Among the other men whose lives he told in impress- 
ively simple language 1 would only mention that 
of Walther Ritz, 1878-1909, the brilli.ant young 
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physicist, lx)rii at Sion, whose ideas not only*niade a 
great stir at the time, but have also proved a source 
of inspiration since. 

In the various Sections a number of interesting com- 
munications were made The Mathematical Section 
opened with a causerie of my own on the nuptial number 
of Idato l^rof. Spciser then explained a very prettv 
geometrical figure of rational points on the straight 
line and circles touching the latter in those points and 
touching one another, ami Prof. Wavre, of Geneva, 
gave a short account of some work on a substitution 
in the realm of several complex variables. After the 
meeting I communicated by desire a new theorem of 
I’rof. W JH. Young’s in the thefiry of trigonometric 
senes; he had promised to speak on this subject, 
but was prevented from attending the meeting. 1 
pointed out how the theorem itself as well as the 
proof again illustrate the efficacy of the method of 
integration with respect to a function of bounded 
variation. 

In the Physical Section the communications fell 
distinctly into two classes, pure and aiijilied, the latter 
being in the majority. 'Fhe former included an 
account of the sejiaration of neighbouring radioactive 
substances as carried out m the Prussels laboratory 
of August Piccard, and another of experiments made 
111 l^Yof lA^rner’s lalioratory at T.ausannc by S. 
Gagnebin, on the thermic variation of the dielectric 
constants of (juarl/. These latter form part of 
a general scheme of research undertaken in the 
Lausanne laboratory on the dissymmetries of solid 
matter ; they const it ute, moreover, a fine example of 
the use of tlie triode lamp m the jirobleni of measuring 
exceedingly feeble capacities with imperfect isolation. 
In applied phy.sics we may in particular mention an 
account ol the determinations of the variation of the 
first modulus of the elasticity of steel under changes 
of temperature, made in Prof. Jaquerod’s new horo- 
logical laboratory at Neiichatcl ; it is expected that 
the result of the creation of this department will have 
a beneficial effect on the Swiss watchmaking industry. 
Almost all the remaining contributions consisted of 
technical improvements in telegraphy and wireless 
telephony, among which we note the realisation of 
very simple and strong, but small, apparatus, ol 
national importance to Switzerland in so far as they 
are to be set up in the huts of the Alpine Club. 

The Botanical Section was strongly represented. 
P. Konrad gave an account of his researches on certain 
fungi in the Jura ; in particular he has found a new 
type of llymcnomycetes which enables him to settle 
certain systematic questions hitherto unsolved. Prof. 
Scfiinz, of Zurich, showed a collection made by one 
of his staff, Prof. A. Thelling, unfortunately him- 
self absent, of the flowers of Zermatt, corroboiating, 
among other things, the known fact that, in this 
region, jdants are aide to exist at a greater height 
than in other parts of Switzerland. 

J)r. W. Vischer, of BMe, spoke upon heredity in 
relation to the physiological properties of Hevea 
Brasilicnsis, the chief rubber producing plant at the 
present time. Prof. E. Fischer, of Berne, gave two 
commtl;nications ; the first on the work carried out 
under his direction by Dr. Baumgartner, who has been 
able to show tliat an interesting family of fungi, the 
Laboulbeniaces, hitherto supposed to be confined 
almost exclusively to North America, contains numer- 
ous representatives in Switzerland. The excessive 
minuteness of these organisms renders their recogni- 
tion extraordinarily ditficult. The second of l 4 of. 
Fischer's communications related to the infection of 
certain plants by rust-fungi (Uredineai), which he had 
collected in the Rhone valley, and by means of which 
new light is thrown on the susceptibility of determinate 
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races or groups of plants to infection by definite fungi. 
Prof. Jfiggli gave great pleasure to his audience by his 
account in Italian of the mosses he has studied in 
the pass of Sasso Corbaro, near Bellinzona ; he has 
found several hitherto unknown m the Tessin. The 
remarkable variety found in such a small area is 
doubtless due to the lie of the region in relation 
both to the Alps and the Mediterranean. Fernand 
Chodat, the son of Prof. Chodat, of Geneva, spoke 
upon the determination of the concentration of 
hydrogen ions in the soil and its influence on the 
vegetation. In places where the same group of 
plants occurs, the concentration is found to be 
remarkably constant in spite of external differences 
of the surroundings ; hence it may be expected that 
this factor plays an important part in the distribu- 
tion of plants. Prof. Scliellenberg, of Zurich, spoke 
upon a subject closely connected with that of Prof. 
Fischer’s second communication. The parasitic 
fungus which formed the subject of his investiga- 
tions, Sclerotima, attacks especially the quince tree, 
and others of the same family. 

In the Section of (Tcophy.sics, Meteorology, and 
Astronomy, we may refer to an interesting com- 
munication by O. Lutschg, of Bern, giving exact 
details with respect to tlie advance of a certain 
glacier fouiidcil on archives of the year 1 300 ; and m 
the Section of Anthropology and Ethnology, in addi- 
tion to the account given by Prof. Pittard, of (reneva, 
on Pala*olithic traces in Northern Africa, we must 
notice H. Junod's communication on lotemisra 
among the Tongas, Pedes, and Vendns The curious 
customs which he had chronicled during liis long 
residence in South Africa among these jieoplcs seem 
to indicate that the totcimsm which exists, more 
particularly among the IYmIis, may be a rclie of the 
past, the real mcaniag of v^hich has been lost and the 
practice become degenerate. 

Among other ctmimunicalions of interest we note, 
in the Section of the History of Medicine and of 
Science, Dr. Morgenthaler’s account of a hysterical 
case at the beginning of the sixteenth century. The 
account as written down by the doctors at the time 
IS so exact that it is possible m the present day to 
diagnose the case jireciscly. In those days the 
patient was fortunate to escape being tried and burned 
for witchcraft. In the same Section, Prof G. Senn 
examined carefully the pharmaceutical -botanical 
handbook of Theophrastus (chapters 8-20 of his 
" llistoria plantarum ”), and came to the conclusion 
that we have here a conglomerate of results from 
various sources, which were edited rather inefficiently 
at a later date by an unknown person. Nevertheless, 
the book has scientific value, and certainly contains 
parts due to Theophrastus. 

In each of the Sections there was, besides the 
scientific communications read and discussed, a 
business meeting which, for the most part, presents 
no interest to a Bntish public ; wo notice, however, 
with pleasure that Sir Clifford Allbutt was elected an 
honorary member of the Society, in recognition of his 
imjiortant contributions to the history of medicine. 
In the Physical Section, moreover, two matters of 
general interest came up : first, the question of the 
federation of the Swiss Physical Society with the 
International Union of Pure and Applied Physics, 
and secondly, the creation of a Swiss periodical for 
physicists. The Helvetic Society as a whole had 
already given in its adhesion to the International 
Research Council, and the question was put by the 
central president to the Physical Society, as a 
branch of the larger body. It was decided to 
answer in the affirmative. A Swiss Committee of 
Physics was there and then constituted, comprising 
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provisionally five Swiss members. This committee is 
to be considered as distinct from the committee of the 
Swiss Physical Society, which may contain non-S\^ 
members, and the possibility was left open of its being 
enlarged at a later date by the addition of electriced 
engineers, or representatives of other branches of 
applied physics. The committee will examine shortly 
the question of sending a delegation to the meeting 
which it is proposed to hold in December at Pans. 

In discussing the second matter, it was pointed out 
that there does not exist at the moment any Swiss 
periodical devoted exclusively to physics, and in which 
memoirs in any one of the three national languages 
equally are accepted . The consequence is that much of 
the good work done in Swiss institutions is regarded 
outside Switzerland as belonging to the countries where 
the results are published. On the initiative of some of 
its members, the Society decided to consider at an 
early date the creation of a tnlingual review, of the 
type of the Helvetica Chtmica Acta, recently created 
for the purpose of publishing the work of Swiss 
chemists in Switzerland itself. The question is more 
difficult in the case of physics, since, unlike chemistry, 
it cannot count on the regular support of the in- 
dustrial people. A committee ad hoc is to examine 
whether it will prove possible to transform and extend 
the Archives des Sciences Physiques et Naturclles, 
hitherto published at Geneva This was the wish of 
Philippe Guye, and he had for years been working 
with this aim in view, when liis untimely death 
deprived the world of science of one of its most valued 
leaders. It is to be ho])ed that the jireparations 
which he had made will be found to render this 
transformation possible. The alternative would be 
to create a totally new review, the Helvetica Physica 
Acta. Grace Chisholm Young. 


University and Educational Intelligence. 

Bristol. — Prof. J. W. McBain has received the 
degree of doctor of science from Brown University, 
Khodc Island, United States, where he is delivering 
a dedicatory address at the opening of the new 
chemical laboratories. 

Cambridge. — ^Mr. H. Godwin, Clare College, has 
been appomted junior demonstrator in botany, and 
Mr. H. E. Green, Fitzwilliam Hall, re-appomted 
second assistant at the Observatory. 

Dr. Mollison, Master of Clare College, has offered 
a gift of 500/. to found a prize to be called the 
" Mayhew Prize,” to be awarded by the examiners 
in Part II. of the Mathematical Tripos to the can- 
didate of the greatest merit, preferably in the subjects 
of applied mathematics. 

London. — Dr. A. Logan Turner will deliver the 
Semon lecture in the lecture hall of the Royal Society 
of Medicine, i Wimpole Street, W.i, on Thursday, 
November i, at 5 o’clock, taking as his subject ” The 
Advancement of Laryngology : a plea for adequate 
training and closer co-operative action.” Admission 
will be free, without tickets. 

A course of eight lectures on ” Some Biochemical 
Aspects of Animal Development ” is being delivered 
by Mr. H. G. Cannon in the Zoological Department of 
the Imperial College of Science and Technology on 
Mondays at 5.30, terminating on December 3. 

Sheffield. — The University Council has made the 
following appointments : Prof. F. C. Lea, to the chair 
of mechanical engineering, in succession to emeritus 
Prof, Ripper ; Mr. R. R. S. Cox, to be assistant 
lecturer and tutor in mathematics ; and Mr. M. H. 
Evans, to be an assistant lecturer in physics. 
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AccoIding to the Chemiker Zeitung, Dr. James 
Franck has been appointed to the chair of physics in 
the University of Berlin, vacant by the death of Dr. 
Heinrich Rubens. 

TuitEE residential scholarships for British women 
graduates, tenable at the American University 
Women’s Club m Paris, have been awarded by the 
British Federation of University Women to the 
following candidates : Miss Olive Farmer (London 
and Cambridge) — Mary Ewart Travelling Scholar, 
1923-24 ; Miss Benedicta J. H. Rowe (Oxford) ; and 
Miss Helen Waddell (Belfast) — Susette Taylor Fellow, 
1923-24. 

The Department of Leatliei Industries of the Uni- 
versity of Leeds has issued a report on the sessions 
1921-23, in which it is noted that the Ph.D. degree 
of the university was conferred on completion of two 
years’ research work in the department on Mr. E. C. 
Porter for a thesis on ” The Alkaline Swelling of 
Hide Powder,” while another former student of the 
department, Mr. F. L. Seymour- J ones, has been 
awarded a Ph.D. degree by Columbia University 
for a thesis on ” The Hydrolysis of Collagen by 
Trypsin.” 

The University of Leeds entertained on September 
13 a party of members of the Institute of Journalists. 
In connexion with this visit a convenient summary 
of the history and activities of the University was 
printed, special prominence being given to the de- 
partments of Leather Industries, Colour Chemistry, 
and Textile industries, all of which were inspected 
by the visitors. It is noted that to provide university 
instruction costs on an average 831. a year for each 
full-time stuilent, while the average fee paid by such 
students is 40/. 

An article on ” The Civic University and the State ” 
in the Portnig fitly Peoicw for October contains a 
timely pica for the recognition of the importance 
from an Imperial point of view of adequate provision 
in the English provincial universities for economic 
and industrial research and advanced studies in civics. 
Mr. Maclnnes, the writer of the article, points out 
that were full advantage taken of the uniejue oppor- 
tunities in the universities of Birmingham, Bristol, 
T.eeds, Liverpool, Manchester, and Sheffield, for work 
in these fields they would attract from the Dominions 
many research students who would otherwise drift to 
foreign countries. Hitherto these universities have 
attracted very few of such students, owing partly to 
failure to make their resources sufficiently well known 
and to devise convenient procedures for students from 
abroad. Nor is this surprising. The universi^ staffs 
are hard put to it to meet the requirements of English 
students, and in the absence of any special induce- 
ment to cater for the needs of students from abroad, 
it is not to be expected that they should go out of 
their way to do so. Something has been done by 
the Universities Bureau to disseminate in every part 
of the Empire a knowledge of the resources of the 
universities in other parts, but that is not enough 
by itself to .stimulate intra-imperial migration of 
students. Discussing the perils to which universities 
are exposed by reason of dependence on State sub- 
sidies, the article points out that a democratic com- 
munity naturally inclines to the view that, since the 
people pay for their maintenance, as many pei sons as 
possible should enjoy their benefits, and as a large 
majority fail to appreciate the benefit of having in 
their midst a university pursuing, however efficiently, 
its traditional aims, they are inclined to look for 
benefits more direct and easily recognisable. 
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Diary of Societies. 


Societies and Academies. 

Manchester. 

Literary and Philosophical Society, October 9. — 
H. B. Dixon: On coal-dust explosions at the‘Mine.s 
Dc^rtment Hx])erimcntal Station at Eskmeals. The 
coal-dust theory of explosions in mines, started fifty 
years ago, led to many small-scale experiments, botli 
in England and abroad, which did not definitely solve 
the problem. ^ he large-scale exjienmcnts instituted 
by the Mining Association in 1908 first showed the 
violence of pure coal-dust explosions and indicated 
methods to study and counteract them. In the 
model mine at Eskmeals, Cumberland, it has been 
possible to give complete demonstrations of the 
violent character of pure coal-dust explosions, and 
to obtain records of the speed and jiressure of the 
flame. It has also made possible many experiments 
on the cllect of damping the du.st and of diluting it 
with inert shale or other incombustible powders. 
The Eskmeals (.'ominittcc in 1914 advrsed a i : i 
mixture of coal and inert dust throughout the road- 
ways ot “ dry and dusty " rnine.s — as a minimum 
amount tif inert dust. The ex])eriments made this 
year with the finely ground dust from various coal 
seams in England and Scotland- especi.dly that w-ith 
the Arley Mam dust — have .sliown that it is po.ssible 
to explode a i : 1 mixture. But the precautions 
taken to meet the coal-du.st danger have resulted 
in a great saving of human life The yeaily fatal 
accidents from explosions m mines during the decade 
reached Obi per million workcis, in the 
decade ign-Kiio the yearly average fell to iii; 
tiir the last three* years the average has Ixicn still 
lower. 

Ml' LUO URN E. 

Royal Society of Victoria, August 2.-- Mr. Wise- 
would, president, m the chair. — C. MacKenzie and 
W\ I . Owen : Studies on the comparative anatomy of 
the alimentary canal of Australian reptik's. The ali- 
mentary canals ot lizards, skmks, monitors, and ot 
})oisonous and non-poisonous snakes, were described 
Without a knowledge ot the leptilian gastro-intcstinc 
there could not be a correct understanding of the 
a])parcnt complex human intestinal arrangement and 
its method of fixation adapted to the erect posture. 
In the bc.irded and the frilled lizards, a well-defined 
caicum appears together with development of mesen- 
teric colon (human ascending colon). As.sociatcd 
with this IS the presence of the mesial fold approxi- 
mating the colon to the pyloric region, which is be.st 
demonstrated in Koala. 'J'hus in these lizards is 
tound early evidences of the method of accommoda 
tion of the large intestine to the erect posture. -G. G. 
Heslop : Further studies m contagious bovine pleuro- 
pneumonia. — E. W. Skeats : The evidence of Po.st- 
Lower Carboniferous plutonic and hyjiabyssal in- 
trusions into the Gram])ian Sandstones of Western 
Victoria.-— A. Jeffens Turner : New Australian Micro- 
1 -epidoptera. — F. Chapman and C. J. Gabriel: A 
revision of the Australian Tertiary Patelhdaj, Patel- 
loidiidae, Cocuclinida*, and Fissurellidai. The fissure, 
keyhole, and common limpets are discussed. Of the 
23 species described, 14 arc new. Three of the fossil 
species are still found living, and have an ancestry 
dating back three million years, the fossils being 
indistinguishable from those dredged up in Western 
Port Bay. The persistence of these species supports 
the idea of the general stabih^ of the Australian 
continent since ancient geological time, so far as 
the absence of sudden changes of coast-line is con- 
cerned. 
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MONDAY, October 22. * 

Kotal CociiROE or Suroeona or Enocano, at 6.-- Prof. Shattock 
Arteries. * 

fNHTiTDTE OF Phvsich (at Institution of Electrical EnKineers), at 6.80.- 
I)r. A. E, Oxli'y : The I'liysielst in tiie Textile luduHtries. ' 
Institution ok Mbchanicai. Enhinbeiuj (Graduates’ Section), at 7.- 
J. Harrison : Four-wheeled llreke.s for llntish Light Cars. 

Royal SotiETv or Medkinf (Odontology Section), at 8.— I). Gabel! 
Presidential Address. 

TUESDAY, OcTonKR ‘2.1. 

ZOOLOOICAL Society or 1x»nik>n. at 5 30.- The Secretary : Report on th 
Additions made to the Societj’s Mormgene during the months of Jum 
July, August, and September 1021— E A. Spaul : Acceleration c 
MctamorplKwes of Frog-Tad jades by I iijeclion of Antertor-lolie PituiUrj 
gland Extract and Iodine.— M. O. Abraham: A New Spider of th 
OenuH Lijihistias from the Malay Peninsula, and some Oiiservations o 
Its Habits. — A. Siibba Raw and P H .lohiihon : Observations on th 
Development of the Hynijiathptic Nervous System and Suprareni 
Bodie.s in the Sparrow — M A. Smith : A Review of the Lizards of th 
<Jenu8 Tropidophorus on the Asiatic Malnlanii.— J. 0. H Frew; Th 
lisrial Anatomy of the Gout fly (Chlorojis (irtwipuji Meig) and tw 
Related Acalyptiate Muscids wlili Notes on their Winter Host-planti 
-A. I.nvi)iidge: (1) Notes on Mammals collected in Taiiganyik 
Territoiy, l«i2U-Ul‘2.3 (2) A List of the Lizards of Rritisli East Alric 

(Uganda, Kenja Colony, Tanganyika Territory, and Zanzibar), wit 
Keys for the Diagnosis ot the Species. 

Institute or Marine Knoineeus, Inu, at 0.30 -W'. S. rattersoii . Boik 
Con union . 

Royal Piiotoorapiuo Society or Great Britain, at 7.— Dr. G. B 
Roflmaii : A Talk about the Housefly and bow it endangers tli 
Health of Man. 

Royal Antiirocoioou'al Inhiitute (at Royal Society), at 8.15 - F. 2! 
Mitcliell-Hedges ■ The Discoveiy of an Unknown Race : The Culiut f - 1 
tint Clalchaiiui ol Central America. 

WEDNESDAY, OcroiiFR 24 

Fediuaiion oi Mr.iJU al anj. Alliki. Sfu\i( Fh (at 12 Stratford I’lnce), i 
4 -Corileiciice to coiisidci what jiractical means, it anj, aie jiossible 1 
extend the system of jirnviriing foi Ihe isuuxiical medical cxainiiintm 
of till) Laiger Assurance Policy TJoldeis 
llovAi MicRiisi-opicAi, SociEiv (Induslnal Ajrplicntions Section), at 7 - 
.1. E. Itaiiiard Lecture Demonstration dealing wltli llie Kflleieiit Ui 
and Munipnlatiiin of the Micinscoj)i' —Dr Marie C. Slopes . 'I’lic Mien 
scojry ot Recent Coal Hesi'arcli 

THUILWAY, OciOHER 2.5. 

Royal Society of Mkuu'ine, at /..-Sii E. Sliarjiej Schafer Tbi’ H 
lations Irelween Huigeiy and Physiology (Victor Horsley Memnii 
l.cctnic) 

Socimv or D%f.Rs and Coiourih-is (London Section) (at Dyeis’ Hal 
Dowgate Hill), at 7-1. E Welmi Jljdiog.Ti Peroxide Illcachiiig. 

FRIDAY, Odonni sti. 

Physical Hocinv of London (at Imperial College of Sciet)ce ai 
'rechiiologv), at .5. — S H. Pijierand K N Onndley : 'JIib Fine Stnictii: 
of soinn Sodium Salts of the Fatly Acids in Soaji Caids —In. K ^ 
Owen and G D Preston X-ray Analysis ol Solid Snliilnms— D 
II Chatley : Cohesion. 

Rovai Coiin.FoF ScRoFoNh or Knoi AND, al .5- Sii Artlini heitli • 'I'l 
Distinrtioii between Congenital and Aciiniicd Foims of 'line Henna 
.Ni wcoMFN Hot 11 n (in Prince Henry s Ui.oin, 17 Fleet Street), at 5 :«i 
i. St L Pendied ■ 'fhe Value ol the History ot Teclinology (Pi 
snleiitial Adiliess) 

lloYAi PIIOTOIIRAI’HIC SociFTY OF Grf.at BRITAIN, at 7 J. E. Sauiideri 
Ailxentiires with a Cameia lit the Zoo 
.luvniR iNsiiH'jioN OK ENt.iNF Fus, at 7 HO - A. V Ualllmtchel Cry.stn 
till W'lreless Keceplion 

PUBLIC LECTURE*. 

SA'l U RDAY, OiioBEit 20. 

Horniman Mi'sfum (Forest Hill), al H 30 Miss M. A. .Murray • Tutank 
a men and Ins Times. 

MONDAY, OcToREit 22. 

UNtvFKHirY COLI.EOF, Rt — Miss H M. Hollis worth • The Problem . 

teacliiiig Sjsiken English to Foreigners 
IMI'EIUAI. C01.LF.0E of SciF.NI F. AND TrcHNOLOOY, at 5.30.— H. ( 
Cannon Some Rioelienucal Aspects o( Animal Devolojimeii 
(.Succeeding L»*ctures on Octohci ‘2it, November' 12, JO, 20, ai 
December :i.) 

TUESDAY, OcrOBER 2.S. 

Univkhhi’iy COLLIMIE, at 5.80.— P. Fleming : The Care of School Clilldrer 
Eyesight. 

GRF.SHAH COLI.FIJE, RASINOirALL STREET, ut 0. — W. 11. WagSlaf 
Geometry. (Sticceeding Lectures on October 24, 26, and 2ti ) 
WEDNESDAY, OcTonER 24. 

Royal Imstitutf. or Pubiic Heai.th, at 4. — Prof. J. C. Hrummom 
VrUmiiis III relation to Public Health. 

University Culleok, at tr.ao.— T. G. Hill . Illustralion ot Books. 

T If U USD AY, OiTOBER 25. 

FiNancRV Technical (Joi.lkof. (Leonard Street), at 4.— E. M. Hawkini 
Analytical Chcmistiy (Streatfeild Memorial Lecture). 

FRIDAY, Otobkr 20. 

University Colleok, at 6.16.— B. Seobohm Rowntree : Factory Life i 
it is and as it migtit be. 

SATURDAY, •Oi'TOBbh 27. 

Horniman MnsKUM (Forest Hill), at 3.80 — B. Lovett : The Legendai 
Folklore of tire Sea. 



^■TURE. 



" Science' and the State. 

A t the 4Je.ssion of tlie Imperial Kconomic 
ference on October i6, Lord Salisbury^ 
President of the Council; made a statement witli ! 
to the Department of Scientific and Industrial Resea^^lli 
In the course of liis remarks he said that it has become 
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more and more ui cepled that the busine.ss of research is 
really an essential element in tlie induslrial progress of 
the country. Notwithstanding that we all liclieve in 
private enterprise, a measure of Government inter- 
vention and ie.searrh is reijui.site in thi.s, as in many 
other things. 

'J'hcre are several phases of researeli wliieli the Re- 
search Department lias under its jnirview ; lor example, 
mainteiiaiK'e of industrial and com men ial standards, 
work tor (iovernment .ser\ices, and researeli lor in- 
dustrial purpo.ses. As regards industrial researeli, while 
it is likely that the work of piivate enterprise will be 
more efficient than that of a Government department, 
on the other hand the Government possesses certain 
advantages. For exain[)le, the Slate can afford to 
finance researches which may prove to he so ])rotra('ted 
as to be beyond the .scope of private enterprise. Again, 
the Government has at its command an immense mass 
of aeeumulated knowledge. Thirdly, and this point ol 
Lord Salishur\^’s is one w hic h c-alls lor c'omment, there; is 
a large number of seientifie men who are willing to work 
fur the Government at lar less than would be the re- 
muneration of theirgreat talents, and are willing through 
the Government to place their knowledge at the service 
of the community. If Lord Salisbury implies by thi.s 
that the Government is willing and ready to trade upon 
the patriotism of u research worker, or upon his desire 
for the security of tenure wliieli is so x ilal if he is to do 
good work, then it is truly a deplorable statement. Too 
often is it as.sumed tliat scientific- men should be ex- 
pected to work for tlie Government at less Ilian would 
be the just remuneration of their services, though 
rarely are the mercenary advantages of the one-sided 
arrangement so baldly claimed by a responsible 
Minister. 

Lord Salisbury went on to refer to the National 
Physical Laboratory as the outstanding illustration of 
the success of what in the long run is probably the 
biggest element of progress in industry, and that is 
research by the Government itself for industrial pur- 
poses. He stressed also as of Imperial importance 
the work of the Forest Products Board in connexion 
with timber, and of the Food Investigation Board 
on the transport of fruit overseas. Lord Salisbury 
concluded by paying a tribute to the business- 
like and economical administration of the Research 
Department. 
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Officialism in Education.^ 

JJritish Sci'cikt* Guild has issued a M^mo- 
X randum on the sul)ject of l)ureaueratir inter- 
vention in education^ w'hieh^ it states, has reached 
an acute statue and “ has Income detrimental to 
educational development and eHidiency.” The main 
charge made hy the Guild is that official intervention 
in edueational administration, as distinguished from 
effi( ient educational eontiol, is now' so excessive — 
both on tlie part ol the Hoard ot Education and Local 
Kdiuation Authorities -that p'o\emin^ bodies of 
Techni(al Institutions and Secondary Schools are 
becommij; mere advisory bodic's, w'ithout ain freedom 
of action which would allow' them to develoji the 
individuality ol tlwir institution and take a lively and 
resj)onsible interest m their pro;j:ress It is also jiointed 
out that head», apj)ointe(l lor their educational povvers, 
are crippled l»y olTu iahsm, both as regards initiative and 
Ireedom to exjierimcnt on one hand, and on the other 
by the larj^e demands lor c'leric al work in the nature of 
“ leturns," which unduly curtails the tunc which thev 
can devote' to their jnoper w'ork as educationists. 

Theie have been similar jirotesls from other sources. 
Local iMhication .\iithorities have themselves jmitested 
aj^ainst the apparent endc^ivours of the Hoard of 
lulncaticm to assume /.Teater control of matters w'hich 
should be lelt to loc al discretion and to local know'ledge. 
Here we hud the British Science Guild accusing Local 
Education Authorities ot acting similarly towards 
governing bodies of educational institutions. We have 
also heard ol heads who have made .similar piotesLs 
against their governing bodies. Wc do not suggest 
that the ]irotests are unwarranted. On the c'ontrary, 
w'c think that there is much offic'ial intervention that 
is not only unnecessary and expensive, but is also 
detrimental to educational dcvelojiment. 

We have an exainjile in the w'orking of the new' 
scheme of national cc'rtificates in chemistry and in 
meclianical and electrical engineering, referred to in an 
artic le in Nafuke of July 14, p. 45 Apparently the 
sc'heme is designed to secure all the advantages ol 
internal c'xaminations and of reasonable freedom in 
the arrangement of the c-ourses of work to meet local 
conditions and needs, coujiled w'ith just enough central 
c'ontrol and assessment to secure the attainment of 
some uniform standard of w'ork on w'hich a national 
certificate can he issued, bearing the endorsement of 
the Board of Education and of the appropriate institu- 
tion of c hemists or c'ngincers. The scheme is exc’ellent, 
but we have reason to fear that before courses of study 
are recognised they are so modified— “ mutilated ” 
w’as one word which we heard — by the Board that they 
all bear a close resemblance to one another. If such 

' Memorrfiidcim -m the Ini’re-i>jC of Hureaiiuatic' Intervention in Educa- 
tloo. (British Science Guild.) 
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be the fact, it is certainly an example of hampering 
local disQTction and tending too mfich towards that 
machine-like uniformity beloved by bureaucrats, whose 
tendency is to worship at the shrine of organisation and 
to ignore the essential needs of educational progress. 

We are not blind to the need of soine measure of 
central control and to some sound and efficient organisa- 
tion, but any attempt to standardise education, whether 
in school, technic'al institution, or university, is just as 
certain to put an end to preigress as is the standardisa- 
tion of any mac'liine like a motor-car, for example — 
bound to prevent any dev elopment or improvement in 
that particular machine If the increased bureaucratic 
interv ciition which is complained ol is tending ‘to do 
this thing, then it must be resisted strenuousl)'. 


The Lister Ward of Glasgow Royal 
Infirmary. 

T he managers of the Royal Infirniarv . Glasgow , 
recenllv decided tliat, for various rcusons. tin 
celebrated Lister Ward of the Infirmary slKmld be di'- 
stroyed. Jt is not surprising to know’ lliat this decisior 
has eluited many .strong protests, and that an a))])ea 
has been made for the preservation ol what is a unicjiu 
relic m the history ol medical science. 

The ward in (jm .t ion was Ward 24 ol the “ Xew Surgi- 
cal House,” and was Lister's male ward from iHbi t( 
j86p. It was the scene of liis first attempts to appb 
the results of his .studies on the healing of wounds ti 
combating the .septic disease which was rampant, ib 
their Slid ess it bei’anie the birthplace of modern surgery 
In H)i2, when the reconstruction ol the Royal Infirmary 
had advanced so far that tlie ward was no longer used 
It was decided to pull down the block in which it i 
situated. Then a movement arose for its preservatioi 
as a memorial of Lister, and the managers of tin 
Infirmary decided to keep it. 

This decision the managers later rescinded, and tin 
ward has really escaped destruction through force o 
circumstances. It was arranged as a museum, will 
reli(‘s and portraits of Lister and hospital furniture 0 
the period, for the occasion of the visit of H.M. Kinj 
George on July 7, 1914? and a few weeks later it wa 
occupied by wounded soldiers from France, Now it 1 
in use as cloak-room and reading-room for the womei 
medical students. The relics, etc., are stored in tin 
Pathological Institute, and it is hoped to use them ii 
furnishing tiie ward, so as to illustrate some of the con 
ditions under which Lister worked in it — a task of ni 
great difficulty. 

The sentimental value of the place is felt by thosi 
who teach in the Royal Infirmary and by their student 
and by visitors from abroad. No one questions th 
value of Burns’s cottage at Ayr ; yet apparently th 
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majority of the manjigers of the Royal Infirmary regard 
Lister’s ward only as an obstruction. 

Recently a pamphlet has been piH^lished by Mr. 
Jamjjs A. ]\lorris (Glasgow : Mac'Lehose, Jackson and 
Co.), who, besides telling the story‘of the ward, shows 
that if the proposals of the Lister Memorial ('ommitlee 
were carried out, ther^ would be practically no obstruc- 
tion left. Actually, it is not the whole block which it 
is desired to presefve, but only the one ward itself, with 
three little rooms, which are an integral part of it and 
the basement below. Providentially, it would .seem, 
this one of Lister’s wards was on the ground floor. An 
appeal is being mad(* to the managers of the Infirmary 
in the hope that a definite and strong e.xpression, not 
onl\ I1V members of tlie medical profession, Imt also by 
all tliose who cultivate science, as to the “ historical and 
s])idtual values of this famous InndTuark in the hi.story 
of surgery.” will convince them that the destruction of 
the ward w'ould Ik- regarded as a hieac h of trust, and its 
preservation as a simple act of respect for a memorial 
of achievi'inents by W'hii h all civilised peoples have 
benefited. 


The New Anthropology. 

Tutankhamen and the Discovery of his Tomb by the late 
Eail of Carnarvon and Mr. Howard Carter. By 
Jh’of. G. Elliot Smith. Pp. 1,-^3. (London : G. 
Routledge and Sons, Ltd. ; New York : K. P. 
Dutton and Co , 1923.) 45'. 6t/. net. 

L ASI’ year’s disc'overy of a rich and varied I'ollec'tion 
of funerary eiiuijmient and other objects of 
Egy[)tian art of the time of Tutankhamen must 
inevitably reanimate the already vigorous di.scussion 
of ('ultural origins and the meaning of cultural symbols 
and uses. The prediction of the late Dr. W. H. R. 
Rivers in 1911 that the theories then advanced by 
Prof. Kfhot Smith would be bitterly oppo.scd by 
ethnologists of the older school has been abundantly 
fulfilled. Those theories attributed the creation of 
civili-sation as we know it the world over to Egyptian 
initiative, and since their author has now himself 
entered upon the discussion of the recent discoveries 
in Egvpt, the occasion is afforded for pre.senting a 
review of at least the chief lines of the argument 
developed with ever-increasing weight of detail during 
the past decade. For most of them reference need 
be made only to this admirable little volume written 
particularly to interpret the essential features in 
Egyptian custom and belief which found expression 
in Tutankhamen’s time. 

P'irst, then, concerning Egyptian funerary ritual 
and Its origins in the life of the early Egyptian com- 
munity, the achievement of the new anthropology is 
twofold : with true imaginative power it has penetrated 
NO. 2817, VOL. II2I 


the Veil of mystery and iinintelligibility, which is the ^ 
obscuring work .of later ages, to the naive realism of 
the early Egyptian mind, and, allowing the proved < 
facts of early life in the Nile basin then to speak for 
themselves, it has provided us with a complete and 
consistent account of the rise and spread of our culture. 
.Civilisation, for the new school, began when the early 
Egyptians invented the art of irrigation to extend 
artificially the area of cultivation of barley. The 
irrigation-engineer of early Egypt was the first man 
to organi.se the labour of his fellow-s. He conferred 
the benefits of .security and prosperity ujion the 
community and upon every individual member of it. 
He personified every subsequent idea of kingship. 
The life of the community flowed from him in a sense 
as real and actual as that in which the Nile was subject 
to lus control. To identify him with these subtle 
forces was less an act of me1a])hysical ingenuity than 
one of unsophislK'ated realism. lie became the 
mcarnatiori of the life-giving [lowers which he bestowed 
upon liis people. He bei'ame a god, assimilating to 
himself attribulP.s of the shadowy Great Mother, and 
was apotheosised alter death as Osiris, Eventually 
his powers were extended and transferred to his 
succe.ssor,Horus, himself credited with the immortalisa- 
tion of the dead king. The whole of the elaborate 
equipment of Tutankhamen’s tomb is insfSired by 
this same motive: identification with Osiris and 
participation in his immortality and deification. 

Funcrar>' couches such as the three discovered last 
year, one representing a cow, the second a lion, and 
the third a hippopotamus, ha vO’ been known previously 
from fragments and are among the most familiar 
objects represented m wall-paintings and upon papyri. 
In themseh'^es they shed a flood of light upon the 
essential ndiveU of the Egyptian mind at work upon 
the elaboration of our human beliefs ; but also they 
focus attention upon an important chain of evidences 
concerning the migration of culture. The cow in 
Egyptian belief was not only the giver of milk, main- 
taining life in childhood and adult age, a foster-mother ; 
she was also, cvtu sixty centuries ago, the Divdne 
Cow, identified with the actual mother of mankind, 
the Great Mother, Hathor, who was at one and the 
same time a cowrie, a gram of barley (both symbols 
of life-giving), a I'ow, and the moon. If the great giver 
of life and immortality were both a cow and the moon, 
she was then the appropriate vehicle to transport 
the earthly king heavenw'ards. The representation of 
this occurrence is a commonplace of Egyptian jiainting, 
and realism could scarcely be carried further than rhe 
representation in some cases of the very stars upon the 
belly of the animal. The lion-headed couch of the tomb 
is inspired by a like motive. The lion was Ilorus, the 
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son of Osirisj as well as the Divine Cow the function of 
which was to perform those ceremonies which would 
ensure the rontinued existence of the father. The 
hippopotamus, a symlud of the divine midwife, brought 
about the rebirth of the king whereby he became a 
god. Immortality was the sole distinctive possession 
of a god m early times. 

The use of such vehicles for human transportation 
to the celestial regions is widespread and is every- 
where det<iininative of deit)'. The whole conception 
is so jieciiliar and so miK'h a part of a jiarticular com- 
munity cxjierience that it is incredible that two peoples 
independently should have adopted its remarkable 
symbolism. Yel il is found to have spread throughout 
western Asia and the parts ol Europe that came 
under the mfliiem e ol Creek ('ivilisation ; India and 
eastern Asia, Indonesia and Central America. The 
general adofilion oi sm h a conventum affords a 
striking illiisi nil ion ol the diffusion of culture, and 
since its origin in l''gyj)tian beliels is demonstrated, 
its presence m Syiia and Mesopotamia, in Asia Minor 
ami Svria and Creeie, m India and eastern Asia, 
in (ientral Amem .i and IVru, is Init a measure of the 
w'orid’s cuhuial debt to kigyjit hersell. In India 
the loinention exercised an exceptional fascination 
over the minds ol its ancient inhabitants, who, Irom 
about three or loiii lenturies nr. oiiw'ards, were 
accustomed lo rejiresent the vehicles of the god.s in 
many different guises. (J1 these, one ol the most inter- 
esting was the mahmi, the coniiiosile monster regarded 
as a eroeodilc but originally nothing more than the 
eapneorn of the zoduu' — the Babylonian i oinbination 
of anielopc' and fish. In India, too, a gicat v'ariety 
of the heads ol other animals were substituted from 
time to time for the antelope’s, notably the elephant’s.^ 
These evidences are bill amplifieatiuns, on the cultural 
side, of the formidable array of facts, .somatologicul 
and cultural, elicited (iirlicr. ( ramologic'al evidence 
from Polynesia, the Malav .Xnhipelago, the Asiatic 
littoral, and the Ikicific coast of Central and South 
America accords perfectly w'lth the fads c'oncerning 
the geograj)hical distrilmtion of the practice and 
technique of miimmifi(“atiori, of mcgalithic monuments, 
and of ancient mines. Mr. W. J. Perry ^ has not only 
related these two last-mentioned cultural records, but 
has also explained the motives which impelled small 
bands of civilised people to wander and to settle. 

The statement has been made, and repeated as 
recently as the present year by prominent arclncologists 
well acquainted with the facts, that the Egyptians 
were not a sea-going people ; whereas we know' from 

c Important cN’idenre provided by the elephant-head m demonstrating 
the reality oi the dif!ui>ion of culture so far as Scotland in the west and 
America in the east is set forth ui iwirespondcnec in Naturk of Nov. 25, 
1915, p. ^40 : Dee. r6, p. 425 ; Jan. sy, igi6, p. 592 ; Feb. 24, p. 703. 

• •' the Children of the Sun,” 1923, etc. 
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their literature that they did engage in maritime 
enterprise, and it is perfectly well established that 
they invented shipbuilding and were the builders 
of the first sea-going ships. It is equally definitely 
established that every other people in the history 
of the world who engaged in maritime traffic adopted 
the Egyptian conventions of both shipbuilding and 
seaman.ship. It is unreasonable to ])retend that the 
transportation of the elements of early eivilisatior 
from Egypt to Syria and Crete and East Africa and 
Babylonia was not effeefed by the Egyptians them- 
selves. In each of tho.se places Egyptian colonist.' 
exploited natural products and planted the germs 
ol Egyjrtian civilisation, wdnch in the course of its 
d(“velopment acquired certain local peculiarities. Bui 
Irnm Crete and Syria and Babylonia sf'condary diffusions 
look place in most rases, no doubt wilboul direcl 
Ivgyplian partnipation. The recognition of rultura 
elements of E.gyplian inspiration in Trulia by no means 
involves the claim that either a single Egyptian or i 
.single Egyptian word ever reached that country’ 
The first is ncce.ssitated by the larts ; the .seiom 
is an unessential possibility. A Babylonian elemeti 
colours the soiilhern Indian ciiltuie ; an Tndiai 
c/c/y/fw/ that ol Bui ma, .Sinm, and Cambodia Beliini 
all IS the Ivgyptian origin and inspiration. 

Most ol llie miMinder.standmg (omerning the nev 
theories has been due lo a failure to under.stand tin 
nature ol .such secondary diffusion. It cannot b< 
made too clear that no chum has beim advani'cd oi 
behalf ol direct transmi-ssion atross great di.slances 
The journeys may liavc been .small, and few' individual: 
may have achieved them, Imt tlie culture ihey' bon 
with them was v’lrilc, and if degraded by change o 
hands, by’ time, and by rai ial and environmental as 
well as by merely geograjdiical remoteness, it has nos 
Ixien degraded beyond recognition. 


Glass-making in England. 

Glass-making in England. By Harry J. Powell. Pp 
x-fi83. (Cambridge: At the University Press, 
1923.) 25.'^. net. 

A ny one who takes the trouble to look through 
a catalogue of works in English dealing with 
the subject of glass will be struck with its poverty, 
For the most part, books on glass have been written by 
collectors and admirers of glass for other collectors and 
admirers, or by antiquarians and artists interested in 
stained glass. The number of books written by tho.se 
intimately connected with the manufacture of glass, 
however, has been remarkably few. Since 1849, when 
Apsley Pellatt wrote his “ Curiosities of Glass Making,” 
giving an account of the processes of making all kinds 
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of glassware, the number of books of any note, written for ornamental purposes, Hy the middle of the 
by persons having intimate acquaintance with the eighteenth century the English crystal glass was 
industry, can be counted on the fingers of one hand, already beating tlie Bohemian glass as that previously 
Thus, W. Gillinder’s unpretentious but, in its day, had beaten the Venetian. 

useful little book appeared in 1854 ; in 1883, IT. J. Of considerable interest is chap, iv., on ICnglish 
Powell, to whom we owe the volume under review, was drinking glasses, since it presents the view of a glass 
the chief author of a book on the “ Principles of Glass- manufacturer and opposes various theories of glass 
making’’; wEile, since lyoo, tw'o other books ha\e collectors. Mr. Powell held the view% with which the 
appeared giving some account of the manufacture of reviewer heartilv concurs, that connoisseurs have often 


glass. It IS doubtful if an)’ other important industry 
lias so poor a technii al literature. 

\ow, for the first time, if we except A. Ilartshorne’s 
work on “ Old English Glasses.” published in 1897, we 
have a general history of glass-making in England, one, 
indeed, written by a manulacturer of specially rich 
experience and knowledge of the handicraft. It is a 
matter of great regret that he did not live to see the 
actual publication of tlie book. 

The book gives, in the space of fifteen chapters, a 
general suivev of glass-making in England. It carfies 
us li.uk to the Roman occupation, discusses such re- 
mains of this period as have been discovered, as also of 
'he glasses ol Anglo-Saxon date, but without arriving 
al ain definite conclusion on the existence of a native 
indusirv before the thirteenth centur). 

It was m 1226 tliat we first meet with the definite 
and undeniable existence of the industry in Great 
Britain, at ( hiddingfold in Surrey. 'J’hc .south- 
eastern counties of England, Surrey and Sussex in 
particular, ap]iear to have been favourite spots for the 
native glass-makers during the thirteenth, fourteenth, 
fifteenth, and sixteenth centuries, largely on .account of 
the presence of much beech wofid, which was the 
favourite fuel of tlie glass-maker. The native pro- 
ductions during these eenturies do not appear to have 
reai'hed a very high level, and it needed tlie impetus of 
foreign workmen from the middle of the sixteenth 
century onwards to raise the art of glass-making in 
Great Britain, some of these workmen coming from 
Venice and others from Lorraine by way of the Low 
Countries. The moving spirits, however, w'ho assisted 
most effectively in the English developments were 
most of them Englishmen, of whom Sir Robert Mansell 
in the first lialf of the seventeenth century was the 
most persistent of the pioneers in the industry, being 
responsible for the development of glass-making at 
Newcastle and mainly instrumental in introducing coal 
instead of wood as the fuel in glass furnaces. 

One of the achievements of this period, namely, the 
first part of the seventeenth century, was the production 
of lead crystal glass, which constituted a contribution 
of fundamental importance to the industry and was 
destined, in virtue of its capacity to bear cutting and 
decorating, to supplant the famous Bohemian glass 
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attempted too muc'h in endeavouring to assign dates 
and periods to artich’s of glassw'are on the basis of 
variety of form, of dei'oration, and of tint. Artistic 
devel(»pment and skill \aried so con.sidcruhly Irom 
fa( lory to lactors lliat it was (juite possil>le lor different 
forms, both simple and high!) de\ eloped, to be produced 
at coiitenij)orary factories ; whilst it is a comparatively 
simple matter to reproduce tints in glass. Some 
faetorie.s, indeed, liaxe made a study of llu* reproduc- 
tion ol anti(}ue glasses, and tlie author himself was re- 
sponsil)le for some fine reprodiu'tiuns of Venetian glass. 

Chap. xiv. IS of special interest from the point of view 
of the scientific devLiopment of glass. It contains 
notes of the author’s own exjx‘rienee as a gla.ss 
manufac’turer In'tween tlie years 1875 and 1915, and 
the experiments recorded prove that there was at 
lea.st one works in Great Britain which did not depend 
on rule-oi-thumh methods. A study of the records of 
the provinc ial gdas.s-hou.ses (chap, vii.) shows that enter- 
prise was by no means lacking, even during Government 
control (see chap, xii., the Excise Period), wiien it wa.s 
a matter of surprise that men could .still be found 
to carry on glass munufaeturc under the conditions 
prescribed by law', wiiich insisted that notice in writing 
must be sent to the Excise Offic'cr before any of the im- 
jKirtant operations of glass-making could 1)C carried out. 

Not unnaturally, the main portion of the book is 
concerned with glass-making as an art. As a handicraft 
the author’s view was that glass-making was doomed. 
He states ,so quite definitely in the preface ; and, 
whether his view be correct or not, it was the chief 
factor at any rate which induced him to write this 
account. The disappearance of gla.ss-making as a 
handicraftand the introduction of the machine, however, 
did not necessarily mean to him the final loss of the 
artistic in glass. He says : If mechanically produced 
tableware is inarti.stic and ugly the fault lies with the 
designer, . . . Designs, whether for hand-made or mech- 
anically produced tableware must be evolved from an 
intimate acquaintance with the nature of molten glass 
and the technique of manufacture rather than from the 
superior inner consciousness of the art school.” 

Several of the chapters of the book were written 
as lectures or as journal articles, and in some ways the 
book is therefore disjointed, whilst some of the chapter 
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lieadin^.s do not ( onvcy the rorrect idea of the contents. 
Tlius, one ( liapter (chuj). x.) is devoted to the records 
of the famous VVliitefriars factory, but its chief title 
is “ Flint dlass.” The chatiter on “ Old London 
(ilass-houses ” (c hap, vi.) and that on " Provincial 
Glass-liouses ” (chap, vii.) both contain imudi detailed 
information, in(lu(lin{.( such references as occur to the 
investijiations of Karada) , llarcourt, and of Stokes on 
optical ^lass, and, indeed, to tlie whole subject cd 
o])tical ;.^lass — except the bricd refenmce latcT on to 
War dc'vc-lojmients. 

One would like to have seen im hided some account of 
trade union influem e in the ninc-teentli ccmtiir), and 
soniellim^ moie about the (ondilion ol the industr\ 
in llu' last filty years than the ^latement that it was in 
“ a parlous state," while the ( one hidine < hapter («‘ha]). 
xv.) on “ (llass-makiii” clunn^ the War ” is somewhat 
sketchv. It may be admitted that the War detelop- 
ments ;;ave a sui^'icstion ot what the- future nui^dit be, 
and ))erhaps it was best that tlie dc'tail should be left 
tor the younger "c'neration ol men to fill in 

There is no existim; book to which the one under 
review^ can be li^^htly conijiaied. It stands as a 
definite and valuable c oiitnliution to our knowledge 
ol the history of ,i;lass-maKin.L; in (heat Pritain. ’fhe 
book is wa-ll got up and illustrated, (‘ontaining one 
hundrc‘d and six illustrations, mostl\ photographic 
reprodiK lions. L. S. 'fuRM-.R. 

Fungi and their Spores. 

licseanhci on Funi^i. Hy J’rot X. 11 . Keginald Puller. 
Vol. 2 • Further ln\ c-stigatiotis upon the Production 
and liberation of Spores in 1 lymenomyc'etes. Pp 
xii 1 4C)2. (London : Longmans, (ireeii and ('o., 
it>22.) 25?. net. 

P ROF. liULLER'S original volume, entitled 
“ Researc hes on 1 ^'ungi," was published in i()oo, 
and with its distinctixe point of view and original 
obser\ ations attracted considerable attention among 
botanists. The author, in the prefac'c to the pre.sent 
volume, states that it is to be considered as volume 2 
of the original work, and that volumes 3 and 4 are in 
an acti\'e state of prejiaration. Such mdustr)" is itself 
remarkable, but such productivit)’ m book publica- 
tion is even more so at the present time, and is 
explained by the generous help towards publication pro- 
viclcd by the ('anadian National Council for Scientific 
and Industrial Research. The Birmingham Natural 
History and Philosophical Society has made a grant 
towards the cost of reproduc tion of the illustrations 
in the present volume, which include many beautiful 
photographs as w'ell as a number of the author’s 
original and extremely helpful diagrams. 

The volume divides sharply into two sections. The 
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first eight chapters arc very diverse in character. 
They exhibit the author again as a born naturalist, 
making full use of the resources of a modern laboratory 
to extend the range of his interesting field obser\a- 
tions. But it must be confessed that a certain diflfuse- 
ness and jirolixit)^ make thc'se early chapters difficult 
reading. .Some of the material has been pubhshc'd 
before in the Transactions of the British Myc'ological 
.Soc iet), notabl) the chapters on slugs and sciuirrels as 
Tn\( ophagists, and all this e.irl) section might gam 
by condensation. 

('hapters ix-\iii are very different m c'haraclcT. 
'I’liey inc'lude a mo.st interesting attcmjit to inter] iret 
the organi.sation and development of the liymeniLim of 
the Agaric ineae. In 1911 the author coinmeiic ed this 
investigation upon the common mushroom. Fsolhota 
fanifH-strn. Experience pro\ed this ])lant an un- 
suitable starting-point , blit realising the- sigmlaanie ol 
the mottled apju'aranc'e ol the gills of Panaeoliis, Prol. 
BhllcT workc'd out the jirogressive devcdopnienl of 
siKce.ssiw .senes ol basidia and sjiores, in diffi'rent 
jihases m c cjiitiguous irregular areas on the mottled 
gill, and thus was siiccessJiil m presenting a most 
(om])lete analysis ol the* h\ menial organisation 
Strnphana srnu f^lobala was similarly and most com- 
jiletely worked out, and incidentally might jirove a 
bettcT class objec i lor tlu* elementar\ student than the 
common musluoom, whn h onh yielded iij) the scm rets 
ol Its organisation when Prol Buller rcturnc'd to the 
attack armed w'lth expcnenc'c gained upon these other 
t>])es. In this and the succeeding volumes the author 
promises an analv'sis of the* two main types ol hymenial 
organisation, that of Panaeolus and of Copniuis, and 
ol the various sub- types he has distinguislied. 

This wcjrk must lorm the basis of laboratorv study 
and teaching on the Agaric hymenmm for m.iny years 
to come. Interpretation throughout tlie work is 
entirely teleological, and w'hile this jiermits a liiological 
significance to be attac'hed to many ol the facts pre- 
sented m so interesting a fashion with almost suspicious 
facility, it leaves the waiy open for a later reinterpreta- 
tion of fungu.s organisation based upon a fuller know'- 
Icdge of the complex machinery of heredity and growth 
and its relation to environment. 


Geodesy and Geodynamics. 

NatunvissenschaJtUche Monograpinen und Lehrbucher. 
Vierter Band : Etnfuhrung in die Gcophysik. Von 
Prof. Dr. A. Prey, Prof. Dr. C. Mainka, und Prof. Dr. 
E. Tams. Pp. viii-f-34o. (Berlin: Julius Springer, 
1922.) i2i-. 6 d. 

T he title of the work under notice is a little mis- 
leading, and might better have been “ An Intro- 
duction to Geodesy and Geodynamics,” considering 
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that it contains no reference to such important branches 
of geophysics as terrestrial magnetism, earth currents, 
aurorae, and atmospheric electricity, not to say meteor- 
ology. Within its chosen limits, however, it Jifford-s a 
welcome summary of a considerable body of knowledge 
concerning the earth, w'hich has not hitherto liecn 
acc'essible in anything like so ( oncise and handy a lorm. 

The work is di\'ided into three parts, by different 
authors, but is as unitary a treatise as can be expected 
in the case of a wide field of rather looseh -connected 
studies siuh as gecjphyiu's. The first part occiqnes 
more than half th(‘ volume, and is distinguished Irom 
the two later parts b\ its largcdy mathematical ( har- 
acter ; it deals with the figure of the earth, the theor\ 
of tides and seiches, and the density and rigidity ol the 
earth The determination ol the geoid by triangula- 
tion IS first liriefly cNplained, iru hiding an ai count ol 
the essential features ol the instruments used and the 
methods ol rediKtion. The appluation of gra\it\ 
mea.'iuremeiits to the saini' problem is then dealt with ; 
a short summary of jiotcntial-theory is followed by a 
desciijition of the instruments and methods used in 
giavity- determinations, hnlh ab.solute and relatixe ; 
('lairaut’s theorem (onnecling the elhpticity of the 
earth with the ratio o) gra\ it\ at pole and e(|uator and 
ol graxity With lentrilugal tone at the ec|uatoi i.s 
jiroved and discussed in (onncMon with obser\alions 
(or the iiortli and south hemispheif s sepiiiatelx . 'Phere 
IS a bricl chaptm on measurement ol heights al)o\e 
sea-level, h\ lexelling, trigonometrical sur\ eying, and 
liarometiic obser\ations, followed 1»\ a longer luit con- 
densed summary ol the thanges of level of the .sea 
itsell ; th(‘ tide-producing yiotential ol the moon i.s 
developed, following Darwin in the main (not even a 
bare reference is made to the important work by 
Proudman and Doodson in this field), and the eijiiili- 
brium theory, Laphue's dvnamical theory, and Airy’s 
canal theory of tides are summarised. Tidal currents 
and seiches are also touched on : the important in- 
fluence of barometric pressure .scarcely receives suffi- 
cient mention. The .first part of the book end.s with a 
long and interesting section on the constitution, mean 
density, and internal pressure of the earth ; the basis 
and conclusions of the thcorv^ of isostasy are explained, 
and the various lines of evidence bearing on the rigidity 
of the earth are well summarised. 

The second part of the book relates to seismology, 
and rapidly reviews the instruments used, the records 
obtained, and the conclusions thence derived as to the 
path and speed of the longitudinal and transverse 
waves, and the bearing of this evidence on the theory 
of the constitution of the earth. 

The third section will probably be the most interest- 
ing to the majority of readers of the book, because it 
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deals in a non-mathematical, disi'ursiv'e w'ay with the 
borderland region belw'een geodesv' and geophysics. 
There the causes w'huh have led to the present surface 
features of the earth are discussed. Without aci'epting 
Wegener’s theory of continental displacements, the 
author adopts the broad principle that large lateral 
dis])lacements of continental blocks must be taken into 
a<‘count in geology, though discounting the very un- 
certain astronomical evideme thus far adduced in 
favour of mea.surable rates of variation of relative 
longitude. ( onsiilerable sjiace is also devoted to the 
causes of vulcamsm and of eartlupiakes. 


I Our Bookshelf. 

i Civil Kii^itieerni^ Ccolof^v. fly Cyril S. box. Pj). 
1 xvi I I.J4 (Loudon • Crosbv Lockwood and Son, 
1 ic)23 ) iSv. net 

I A CIVIL engineer laid the loundalions of modern 
I geology : it is therefore singularlv inajiprojiriate that 
j (ivil engineers should be somew'hat dejiendent iijion 
I the geologist for di'iisive oianions on tlie geologit'al 
I asj)e('ls of engineering schemes. Tht' author w'oiild 
I attribute the engineer's dilhdeiK'e in the matter ol 
I geologv to the air of specialisation with whh'h an 
j awesome nomenclature has invested the subjeet. 

I Engineers are themselves rather at fault in having 
I allowed the cloak ol William Smith to descend on 
others' shoulders The geology of field operations 
involves little more than a common-sense appluation 
of first piincijiles to special types ol observations made 
J on the engineer’s owm ground 

(leology is now, however, a subject studied b\ most 
engineering students, wlio are well eciuipjied tor the 
sludv . 'J’lie author's i)ur[)ose is to induct ( iv if engineers 
to a territory vvhuh they might hav'e shared equally 
with geologists from the first, and this yiurpose is 
aehieved in an inspiring book ; it deals in a thoroughly 
practi«'a! wa) w'ith geology from the engineer’s jioint ol 
view, and is in no sense a slender original design ererted 
on a trimmed mass of material quarried Irurn other 
works- the author's yiublished w'ork excepted. A 
brief introduction leads dircTtly to the prolilems of 
w'ater supply (Pt. I.) ; Pt. II. deals with field operations, 
Pt. IIL with building materials. From first page to last 
the book bears the stamp of exyierience and jiractical 
ac'quaintance w'ith engineers’ problems. Illustrations 
include sketches taken from the author’s field note- 
book ; that a few'' of these are truly “ sketchy ” is less a 
defect than a positivT merit, w'hich the engineer will 
promptly recognise. Criticism can he directed only 
against their scale. These sketches are supplemented 
by numerous structural sections and photographs. 

Assuming the reader is not familiar with geology, the 
conventional methods of representing the commoner 
rock tyqjes should receive early mention ; the need for 
the “ key ” is urgent in Figs. 13-18 ; it is first given in 
Fig. 24. Similarly the terms strike, anticline, etc. 
which are freely used in Pts. I. and II. are defined in 
Pt. III., and rock classification is attacked before rock- 
forming minerals have been described. The author 
outlines a new scheme of rock classification w'hich will 
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appeal to petrologists no less than to engineers. The 
in< hiMon of nephelinite under syenites is a slip which, 
with .1 tew others, will Houlitless be corrected later. 

A. B. 

Au Advmiceil Course of hnlruclion hi Chemical Prin- 
nplci,. Bv ,\rtliur A. \oyes and Prof. Miles S. 
Sherrill P[). xviii f^io (.N'l'W York: The Mac- 
niilliin ('o. ; London ; Macmillan and (o., Ltd . 
1922.) 18s lU t 

l^Roi'S XoVKS ;ind SiiKKkii,!, have produced a work 
whi(‘h mie;ht be mistaken at first sight if)r yet another 
textbook of physical ( hernistry. since it deals with 
such siibjcfts as \ apoiir-pressures, osmotic pressures, 
electrolx sis, < heniical cciuilibriiiin, chemical change, 
and the phase rule. A < loser study of the book reveals 
the liK t that it is (|uite distiw t, both in its purpose and 
in Its method. Iroin the ordinarv text-books of des< rip- 
lice ))hvsi(‘al (hernistry. This taintrast is slujwn not 
only bv what the book ('onlaitis but also by what it 
omits Thus, thenewer theoriesol thestructure of atoms,- 
molecules, and crystals have been reluctantly omitted, 
in spite of their interest and importance, sim-e on the 
(hemiial sid(' thev are mainly cmpirK'al. the general 
])rin( ijiles (il an\ ) on which thev are based being mathe- 
matical and phvsical rather than chemical. ! 

A ( lear view oJ the purpose ot the book is obtained b}" 
studying the serus of problems which it contains. 
'J'hese are not merely sujiplementary to the course ot 
instriK'tion but are its most important feature. The 
tot.d number ol these problems is nearly 500 ; but 
suggestions are given for a shorter course when the time 
acailable is too short to cover the w'hole of the syllabus. 
In some respects the book recalls Nernst's “ Theoretical 
('hemistrc',” although it is in some ways a more attract- 
ive book lor the student Thus the whole of the text 
is contained in less than 300 pages ; and the English 
student has the adcantage of reading it in the original 
language instead of in a translation. From the point 
of view ol the teacher of chemistry, the problems on 
which the book is based are of importance as ensuring 
that the student really understands what he is being 
taught, and is able to apjily it in a direct way to chemi- 
cal problems. It is indeed difiicult to imagine any 
('ourse that would be of more value to the student of 
phvsit:al chemistry in enabling him to secure a real 
mastery of his subject ; and this fact more than com- 
pensates for the absence of the more popular features 
w'hich can be used to add to the attractiveness of a 
descriptive text-book. 

Studies in Religion, Folk-lore, and Custom in British 
North Borneo and the Malay Peninsula. By I. II. N. 
Evans. Pp. viii y 299. (('ambridge : At the Uni- 
versity Press, 1923.) 20.T. net. 

Mr. Evans, now curator of the Taiping Museum, in- 
cludes in this book notes collected during two .series of 
explorations. The first part describes his investiga- 
tions in the Tuaran and Tempassuk districts of North 
Borneo ; the sei'ond deals with the customs and 
beliefs of the woolly-haired Negritos, the wavy-haired 
Sakai, and the Jakuri pagans of the Malay Peninsula. 
This latter may be regarded as a supplement to Messrs. 
Skeat and Blagden’s “ Pagan Races,'’ and Mr. Skeat’s 
“ Malay Mi^gic.” In North Borneo the coast districts 
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are occupied by the Bajaus and Illanuns, proto- 
Malayans, but the Dusan pagans of the interior natur- 
ally attracted Mr. Evans’s special attention. He gives 
an excellent description of the beliefs and customs of 
this interesting race. Much of his account of their 
religion, folklore and customs, and of head-hunting, 
now happily ob.solele. may be compared with the 
records of other explorers in these regions. 

The method of Mr. Evans wins our confidence. lie 
gives the actual notes of his w'ork and the sources of 
his information, without any attempt at generalisation, 
which is particularly dangerous when dealing with 
isolated communities where the culture varies from 
one valley or jungle to anotlier. Even in the Malay 
Peninsula he has been able to add something to the 
harvest alread) garnered lyv Messrs. Skeat and Blagden. 
The folk -tales are mostly toru'erried witli animals and 
their ways, and supply interesting jiarallels to those 
current in adjoining regions. 

The Elasmohranch Fishes. By Prof. J. F. Daniel. Pj). 

\i 1-334. (Berkele> : Universit\ 01 California Press. 

1932.) 4.50 dollars. 

As the author reminds us in his preface, of all li\ing 
fishes the Elasmobranchs are by far the most interesting 
and important for the unrlerstaiifling ol the Vertebiata 
In this handsome and beautifully ilhistrali'd volume 
Prof. Daniel gives a general aixoiint of tlie sliarks .and 
rays I’hiefly from a mor])hological jioinl of view , though 
not neglecting the relation of structure to habits and 
food. Each of the ele\en diapters dealing with tlu- 
external form and the anatom\ ol the \arious s).steii s 
ol organs begins with a \er\ dear desi ription ol 
Ileptanchiis maculatus, lollowed by a comparison witli 
other more specialised forms, and concludes with an 
adequate bibliography. Thus the reader is jire.sented 
with an excellent survey of the range of structure 
presented by the whole group. Matters ol fact are 
very accurately .stated, but in dealing w'ith theoretical 
deductions of a more general nature, the author seems 
to be on less certain ground. One serious blunder 
only have we met, on ]), 309, where the kidne)' tubules 
are. called “ nephridia.” Surely it is now recognised 
that these tubules, derived from the cmlomic wall, have 
nothing to do with the true nephridia of Amphioxus 
and the cmlomate Invertebrates, but are rather to be 
compared to the coelomoducts so constantly found in 
the latter? Prof. Daniel is to be congratulated on 
having produced a most instructive and attractive 
book which should prove useful both to students and 
to teachers of zoology. 

The Story of the Maize Plant. By Prof. P. Weatherwax. 

(University of Chicago Science Series.) Pp. xv -f 247. 

(Chicago : University of Chicago Press ; London : 

Cambridge University Pre.ss, 1923.) 1.75 dollars. 
This volume serves to gather together in a convenient 
form much of our scattered knowledge of the maize 
plant, and provides a concise summary of the general 
history of this important food and forage crop. The 
accounts of the morphology, anatomy, and ecological 
relations of maize lead up to an exposition of methods 
of cultivation and harvesting, followed by a detailed 
description of the flowering organs and the develop- 
ment of the grain or seed. The author indicates the 
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great possibilities of improvement in quality of seed 
that might be brought about by a judicious application 
of the principles of plant breeding. 

Maize would appear lo have been much valued in 
aboriginal Americ;a, but with tlie great increase in 
colonisation which followed the voyage of the Mayflmver 
it has steadily increased in importance until now the 
United States produce three-ejuarters of the total world- 
crop. 

A s[)e('ial feature of the book is the ex(’ellence of 
some of the original text figures, which are both clearlv 
drawn and well reproduced, being among the best 
liitherto published for thi.s plant The aim of the book, 
with others in the same series, is to reach the educated 
layman as well as tlu' s[)ecialist, and the volume offers a 
useful and interesting resume of the subject dealt with. 

Supfilying Britain's Meat. Jly G. E, Jhitnain. Pp. 

i6gi-i6 plates. (London, Calcutta and Sydney; 

G. (t Harra]) and Co., Ltd., 1^23.) 51*. net. 

Mr. G. 1 L Pu tnam is the consulting economist to Swift 
and Company, ('hicago. Of the .seven chapters oi his 
book, the first three, and possibly the sixth, deal with 
the subject selected for the title of the book. The 
remainder arc devoted to an economic justification of 
the big-scale United States businesses dealing with the 
distribution of meal and meat products, and to a 
defence of their conduct as stated in the official reports 
of Amerkan commissions, and the large volume of 
unofficial (Titicism from the Amerii-an puldic. 

From the Pritish ])oint of view, the most significant 
fact is that only 60 per cent, of the beel, and 50 per 
cent, of the mutton ( onsumed in Great Britain is home- 
grown, and there seems little possibility of the home 
supplies even maintaining this proportion in the future, 
'fhe manner in which this deficiency in home supply 
has been met by Imperial and foreign shipments is 
very well traced out. The s(‘ctions dealing with the 
distribution of imported meat ('ontain a detailed 
delem'e of the middlemen. The author believes that 
they perform indispensable economic functions, and 
further, their work cannot be done efficiently unless 
they are units in an organisation in the closest toiu'h 
with the firms of meat exporters. 

Letters of a Radio-Engineer to his Son. By John Mills. 

Pp. \i 4 265 + 12 plates. (London: G. Routledge 

and Sons,’ Ltd., 1922.) lOi-. Gd. net. 

At the present time practically every student at a 
technical college, and most school-boys, are intensely 
interested in radio communication. The author takes 
advantage of this and writes a book in familiar language 
as an introduction to understanding the latest develop- 
ments of the art. He expends no time in describing 
fluid theories or pith balls. He plunges at once into 
describing protons and electrons and, provided his 
reader consents to follow him, shows what an essential 
part they ])lay in radio apparatus. How to measure 
an “ electron-stream ” and “ clectron-moving-forces ” 
are simply described. Inductance and capacity, tuning 
and resonance and the harmonics in the human voice 
are explained. Broadcasting stations, traas-Atlantic 
telephony and the telephone circuit with its amplifying 
stations connecting New York and San Francisco are 
also described. The author, who is a well-known 
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expert of the Western Electric ( o., concludes by point- 
ing out how excellently ordinary telcphonv and radio 
telephony can be united so that the voice ^'ibrations 
can be carried over wires and across wide spaces before 
they come to the recei\'er. The two methods use the 
same general principles and much of the apparatus 
used is common to both. 

Epping Forest. By E. N. Buxton. Ninth edition 
revised. Pp. xi\' + 182 + 6 maps. (London : hklward 
Stanford, 1923.) 2?. Gd. 

The ninth edition of this little book, which has been 
out of print siru'e 1915, is \ery welcome. It contains 
a history of Japping Forest, with an account ol the 
topography, accompanied by several coloured maps. 
Other chapters follow on the animals, birds, insects 
and pond life of the forest area, as well as the trees, 
flowering plants, mosses and fungi. A short chapter 
gives an account of prehistoric man and the animals 
he hunted. Another is devoted to the geology of the 
district. A final chapter has been added on the 
management of such a forest. It will no doubt be 
found useful by students, naturalists and others who 
visit Epping Forest and wish to know more of its 
natural history. 

The Chemistry of the Inorganic Comptex Compounds : 
an Introduction to Werner's Co-ordination Theory. 
By Prof. R, Schwarz, Authorised translation by 
Dr. T.. W. Bass. Pp. x-l 82. (New York: J. 
Wiley and Sons, Ine. ; London : Chapman and Hall, 
Ltd., 1923,) 8^. Gd. net. 

Tins book is a translation from the German of an 
introduction to the study of co-ordination compounds. 
It is an excellent little book for the purpose, and even 
advanced workers in this branch of chemistry will 
find it of value on account of the fact that a reference 
to the original literature is given in the case of all the 
compounds that are referred to throughout the book. 
The form in which the liook is issued is ver\ attrai'tive, 
and it should have a large circulation among English 
readers. 

Jlandhooh of Steel Erection. By M. C. Bland. Pp. 
ix + 241. (London: McGraw'-Hill Ihibli.shing Co., 
Ltd., 1923.) I2T, Gd. 

There are but few books dealing with this subject, 
and for the most part treatises on structures do not give 
adequate treatment to the methods of erection. The 
volume before us gives both descriptions of these 
methods and also the calculations involved in deter- 
mining the strengths of the appliances used, ('ivil 
engineering students will find the book a usidul supple- 
ment to their text-books on structures. 

The Unconscious : an Introduction to Freudian Psycho- 
logy. By Israel Levine. Pp. 215. (London : 
Leonard Parsons, Ltd., 1923.) 75. Gd. net. 

An excellent short account of the Freudian theory 
in its general philosophical aspect. The author finds 
no need to force on the reader unpleasant descriptions 
of particular neuroses, and he treats the whole concept 
of the unconscious as a metapsychology. Its relation 
to older classical conceptions and to modem rival 
theories is briefly but quite clearly indicated. 
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Letters to the Editor. 

[ The hditor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return.^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications. \ 

X-rays and Crystal Symmetry. 

Mk, 1 '. V. IUk'M k flmrts atlcnlioii {Na'il’ue, 
OftobiT <), p 502) to the (IiHk ultiob that iiiav arise 
in tlic elassilication of crystals ni conseipiencc of Ihe 
use ol the X-rav rnetliods of niialvsis, since the latter 
take note of ic'.itnres in crystal structure which are 
not always the sanu‘ as those iroin which the older 
niethc)ds draw Iheir deductions J^’roni the sanie point 
of view lie discusses also tiie exislc'uce of tiie molecule 
in the crystal. 

It is to be remembered that all imiuiry must be 
directed to the determuiation of the relative jiositions 
ol the atoms and the molecules within the unit ol 
pattern, and of the fones which they exert on one 
anothei 'I'he nature ol the symmetry of the crystal 
and the po.ssible existence ol tlu' molecule are fjiiesiions 
ol academic interest only, except m so far as they 
contribute to this end. j'rom this point of \iew' the 
difiiculties (k'scribed by Mr. Harkcr seem to lose much 
of their importance 

'Ihe symmetry determinations of the older and 
w'ell known methods are complete when the crystal 
has been assigned to one or other of the thirty- Iw'o 
classes : and this can ^(“nerally be done, thoush there 
often remains some uncertainty On the other hand, 
the X-ray methods determine the form and si/e of 
the unit of pattiTii and the nnndier ol molecules 
which go to the making of it It is an open i|uestion 
which only experience can answer, whether the X rays 
ghe absolutely correct evidence on this point: 
whether, for exam])le, they might overlook some 
diflerence which, repeated at some multiple of the 
spacing determined b^' the rays, implied a larger 
unit of pattern. 'Jhe ditterence might be of such a 
kind as to be incapable of detection however great 
it might be, or it might be missed merely on account 
of insuflicient magnitude. So far, the evidence ])oints 
to the possession by the X-ravs of the power to 
detect an\ material diflerence . they can, for example, 
make ajijiari'nt the ditlereiue betw'een tw'o neighbour- 
ing atoms of carbon m the diamond winch are due only 
to ditferences in the orientation of tlnur attachments 
to their neighbours. Aloreover, the X-rays gi^■e such 
information as to the relative positions of the atom- 
groups into which the crvsttd unit may be divided 
that the cry^stal can not only be assigned to its proper 
clas.s, but also to its propcT type among the two 
hundred and thirt> possible types of structure, as 
defined cither by the space group of .symmetry move- 
ments which the cry.stal ])o.ssesses or liy the arrange- 
ment which the X-rays have found. 'There is only 
one exception of importance. The X-rays cannot 
111 general determine whether a c rj.stal has or has not 
a centre of symmetry : and this sometimes IcaAes 
the alternative as to whether a crystal belongs to a 
certain type of symmetry' in a lower class or to 
another t\pe in a higher class obtained from the 
low'er by adding the centre of symmetry. If it is 
known from observatitin of form of otherwise whether 
there is or is not a centre of symmetry the ambiguity 
di.sappears. 

The general arrangement of the molecules having 
been found, any furtluT observations of the form or 
other physical properties of the crystal have a value 
not because they may put the crystal up or down 
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I by a whole class, but because they help in the inter- 
I pretation of the structure as it has so far been 
! discovered. 

I So far as present experience shows, the atom group 
1 relerred to above has the same composition as the 
I chemical molecule : though it is not to be ex]iectcd 
' that it shoukl have exactly the same form. In rock 
j salt it is possible to associati* with the sodium atom 
j any one of the six- chlorine atoms that surround it, 
i and to say that here is the molecule . or it may be 
.said, if preferred, that the molecule has disappeared. 
In an organic crystal, naphthalene for examph*, there 
IS one atom group wiiich may wdth some justice be 
described as the molei ule. Even luTe, however, 
many of the carbon atoms have two hydrogen neigh- 
bours, one of them belonging to the molecule to 
which the carbon atom belongs, and one to a neigh- 
bouring molecule Is there any difference in the 
nature of tlu* attachment of the carbon to the two 
Jiydrogens If there is, then there is definitelv some- 
I thing which may be looked on as the molecule since 
j there is a grouj) which has the same composition as 
the free naphthalene molecule and w'ould actually 
form .such a molecule on the dissolution of the crystal, 
though the shape might be slightly changed If not, 
then it might be said, as ol the diamond, though to 
a les.ser degree in this case, that the whole crystal 
w'as one molecule. The position of tin* hydrogen 
w'ould be an examjile of “ co -ordinal ion.” The 
nature of the hydrogen attachments is ob\iously of 
the highest iinportaiu'c , and we may hope to learn 
more about it liy further exjK'rimeut. Only in that 
light, however, is there any interest in discussing the 
question of the existeuci' of the molecule in the 
naphthalene cry.stal. W. H. Bkxr.o 


The Optical Spectrum of Hafnium. 

I.N oiir letter to Nature of .March lo, 1(1.13. w'e gave 
a preliminary list ot the most jiroimnent lines between 
2500 and 3500 A. U m the arc spectrum of the new 
element hafnium, discovered by Coster ami llevesy 
(see N'aturt:, January 20, February 24, April 7, kij j) 
In this list we im hided only lines of intensity of 
and more, using a scale of intensity from J to (> ' Prol . 
Hevesy has mnv been able to supjily us with a pure 
hafnium preparation containing according to X-ray 
analysis not more than about i per cent zirconium, 
and in addition small traces oJ titanium, mangaiu'se, 
and niolmiin. With this jmqiaration w'e have photo- 
graphed both the arc and tlie spark spectrum of 
liafnium. As to the arc spectrum, we luive con- 
trollcil all our oIcUt measurements of tlie pulilishcd 
lines, and also ol the weaker iinpnblislu'd lines, and 
have added to these a considerable number of still 
weaker lines. 

The spark spectrum does not seem hitherto to have 
been examined On the other hand, Bardet {Comptes 
rendus, t. 176, p. 1711. i9.‘3) a short time ago pub- 
iLshed a list of lines belonging to the arc spectrum of 
hafninin in the region betw'ccn 2300 and 3500 A. U. 
As it IS not stated and cannot be inferred whether 
his lines are given in the international or in the Row- 
land scale, it IS sometimes difficult to decide whether 
a line in his table coincides w'lth one of our lines or not. 
.As all his lines with the exception of 6 are stated as 
” inoyennc,” ” faible,” ” extremcment faible,” ” i 
peine visible,” w'e think that his preparation was 
not v'crv' concentrated. As a whole, the two sjiectra 
are not veiy different ; yet Bardet does not find all 
the stronger lines given in our first table, which (with 
one exception) are now all confirmed, and the relative 
intensity of his lines are rather different from ours. 
This seems to indicate that the hafnium spectrum can 
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differ much according to the conditions of excita- 
tion. This also, as is well known, is the case with the 
zirconium spectrum. 

The spectra were photograplied with the same 
instrument as before, and the arc spectra were pro- 
duced in the way previously described ; the spark 


NATURE 


619 


^ A. 

1 

I. 

A. 

I. 

A 

I 

< a 

1/5 

A. 


1 .Arc 

Spark 


.Arc 

Spark. 1 

3 197 00 

5 5 

37 I 1 - 4 S 

i r 

2918 60 

5 4 

3359-95 

5 5 

1 -300 75 

3 4 

3713 85 

4 3 

2919 55 

9 6 

3159 Ho 

5 5 

3503 (>5 

4 3 

3718 55 

5 5 

3924 9 o (Zr) 

3 3 

3162 (Ml ( Tl) 

5 9 



3737 40 

1 3 

293(1 40 

3 3 

3172 95 

5 9 


9 5 

3730 10 

4 3 

2939 9(1 

9 5 

3374 90 

I 1 

3511 00 


3731 10 

1 ,/ 3 

3939 90 

4 4 

3179*85 

(• b 

3515 50 

4 4 

3735 05 

- I 

2940 25 

I J 

3179 50 

I 2U 

3510 85 

(> u 

3737 80 

3 3 

29 40 8(1 

5 5 

3181 00 

1 4 



3748 75 

5 fi 

2044 70 

j \ 

3189 70 


3531 45 (Nl)) 

3 1 

3743 60 

4 3 

3917 15 

3 4 

3393 50 

5 5 

3531 15 

5 5 

375 I ’85 

5 5 

2950 70 

5 5 

3391 20 

9 f, 



2759 90 

3 4 

2954 ’O 

5 5 

3»95 9 o 


3533 <)5 

4 4 

2791 95 

5 4 

2058 00 

1 1 

J 2 {Mi 00 (fl) 

4 5 

3 5 !7 30 

5 5 

2792 70 

-1 3 

29(11 So 

1 1 



35 . 1 >' 1 5 

4 4 

3794 55 

i 1 

2994 85 

5 5 

3203 70 



I 2 

3799-95 

4 3 

3(497 25 (I'l) 

3(1 4 

12()9 t 5 


3548 95 


377045 

4 4 

2 o98 85 

9 5 

3209 7(1 

- 2 



3773 15 

3 4 

2973 10 

4 (/ 

3217 15 

5 5 



2773 00 

1 1 

2974 10 (Nb) 

2 3 

32211 rio 

4 5 

-559 35 

4 5 

3773 40 

9 9 

3975 35 

I I 



35 <M f>" (Mil) 

4 5 

3771 05 

5 4 

2(475 90 

5 9 



3570 70 

3 5 

3775 35 

4 3 

3977 9(1 

4 1 

1243 10 


3571 70 


3779 35 

5 5 

3979 25 

5 4 

1249 50 



^ * 

3784 50 

* T 

3980 8(1 

5 5 

1251 70 

9 9 

3575 'll' 


3789 ,0 

3 4 

2983 70 

5 4 

1255 30 


3574 ')0 

r 2 

2808 fKJ 

5 5 

298 ) 05 

- 3 



JS7(. ho 

5 5 

28og (,0 

t T 

3990 So 

- 3 

3297 Id 

5 3 


5 5 

3812 30 

^ 

3993 (Ml 


1280 (Ml 

5 5 

3583 50 

5 5 

381 4 8', 

4 1 

3000 10 

5 5 

3283 40 

5 3 



3814 45 

4 4 

3rK)l 85 

1 2 

3289 70 

I I 

35 'j 5 55 


381 4 80 

1 1 

101 r 20 

2 1 

3291 05 

4 3 



■-819 l() 

1 J 

3012 85 

9 9 

3294 55 


3(>03 (>5 


’817 70 

5 1 

3019 75 

9 5 

3298 95 


.’ 90 .; hs 

1 ! 

2818 05 

)(/ 3 (f 

|oi8 30 

5 5 

130925 


3 (.()f> )() 


3819 75 

4 3 

3033 05 

- 2 

3310 25 


3907 00 

5 _ 5 

3820 30 ( 1 1) 

9 9 

3024 70 

' 4 

3330 00 

I 3 (f 

3007 2<i 

2(/ 2 

3823 -0 

9 9 

3025 30 

4 

3332 85 

6 6 

.' 9 oh (o 

3 ) 

2839 10 

3 4 

3031 15 

5 9 

3337 20 

i I 

3909 gs 

3 '3 

2833 30? 

5 4 

3034 55 

2 I 

331795 (Tl) 

5 9 

3 liI 3 55 


281 ) 15 

4 1 

3049 05 

1 4 

3324 3 5 

i 2 

291 1 (pO 

1 5 

.■’845 80 

5 5 

3050 75 

5 4 

3328 15 

•id 5 

3914 .’S 

!</ 3 

2840 20 

5 5 

3054’ 50 

4 3 

1332 70 

9 9 

3919 00 

4 3 

2850 10 

1 3 

.3055 45 

4 1 

3352 0(1 ( I'l) 

6 9 

2^20 1*0 

I 2 

2850 00 

4 3 

3057 00 

5 5 

3358 90 

5 3 

2^122 70 

9 9 

2851-0 (Ti) 

5 4 

3067 35 

9 5 

336005 

4 3 

3939 <(0 

3 4 

3857 95 

4 1 

3069 1 5 

3 3 

13(>9 70 

4 2 

3 f >35 75 

3 4 

3858 70 

I - 

3073 90 (Tl) 

9 5 

1 178 «»o 

4 3 

393 fi Ot 

4 3 

2860 30 

Id 3 

3074 10 

3 3 

3384 15 

id 3(1 

2648 70 

9 li 

2890 55 

3 3 

3074 80 

4 4 

3384 65 

5 4 

2941 40 

0 9 

289t 05 (Nb) 

5 9 

3079 85 

2 3(/ 

3386 ro 

1 4 

29 ) > 70 

5 3 

289: 70 

9 9 

3080 75 

9 6 

1389-80 

5 5 

3947 25 

() () 

3893-15 

3 2 

3091 75 

1 2 

3395 ori 

3 4 

2949 10 

3 4 

3899 35 

9 9 

3092 25 

4 4 

3397 50 

4 d 1(1 

2953 30 

r 2 

2867-75 

I 2 

3090-75 • 

5 4 

3399 80 

6 (1 

3952 75 

3 3 

2873-95 

3 2 

3100 75 


3402 45 (Ti) 

4 3 

3957 45 

i 4 

2879-35 

5 5 

3101 40 

9 9 

3107 75 

4 4 

2957 80 

5 5 

2S70 10 

4 4 

3302 45 

I 

3430 15 

5 6 

.•> 99 l K") 

5 5 

2885 5(1 

3 4 

31 (M4 10 

9 6 

1412 35 

3 T 

3995 (J 5 

5 5 

38H7 15 

4 4 

3314 85 

- I 

3413 75 

5 3 

2998 2 S 

4 3 

2887 55 (H) 

♦ 3 

3319 95 

3 4 

3137-35 

5 3 

2999 00 

5 4 

2880 60 (Mn) 

5 5 

3319 95 

4 4 

3139 20 

5 4 

3971 30 

3 4 

3«92 55 

4 3 

113390 

I I 

3128 40 

5 5 

3979 55 

3 .3 

3804 00 

- I 

3326 30 

2ll 3 

3438 25 

9 9 

3977 55 

3 3 

3894 85 

I I 

3338 75 

1 1 

1443 85 

3 2 

2978 35 

J 3 

3S98 25 

9 5 

1131 80 

- 5 

1462 95 

4 4 

298 } 35 

5 9 

2898-75 

5 4 

3134 75 

9 (> 

3 497 (JO 

3 2 

3()85 I 5 

5 t 

2004 10 

5 5 

.31 37 ’ 55 

3 3 

3472 40 

5 5 

2988 55 

3 T 

2904 80 

5 5 

3139 70 

3 4 

3179-20 

9 9 

39 g 7 05 (Nb) 

3 3 

2909 85 (Ti) 

5 5 

j' 10-75 

3 4 

31K7 55 

1(^3 

2703 15 

I 2 

3912 75 

I I 

AM 5 30 

5 9 

3-195 75 (Tl) 

5 5 

3705 9 o 

6 5 

2913 15 

1 I 

.3348 IS 

1 4 

3197 40 

5 5 

3709 70 

9 5 

2919-50 

9 5 

3153-95 

4 3 

3505 20 

9 9 


2 faint, I weak, \ extremely weak, d diffuse). The 
wave-lengths are given to 0*05 A. IJ., tlu? accuracy 
which is generally reached ; at the longer wave- 
lengths an error of about o-i A 1 1 maybe po.ssible. 
Where (Ti), (Mn), (Nb), or (Zr) is added it means that 
the line in question is nearly coincident with a line 
belonging to the spectrum of one of these 
elements, traces of wliich we have men- 
tioned were present, but that the line is so 
much stronger relative to the other lines of 
that element present in the spectrum that 
it IS almost certain that the line really 
belongs to the hafnium spectrum. 

A similar examination of the hafnium 
lines in the remaining part of the spectrum 
which is obtainable photographically, will 
appear shortly. We publish this table first, 
because it comprises tlie region in which 
high accuracy is easily reached bv smaller 
spcctrograplis, and will therefore mainly 
be u.scd for identification, as the hafnium 
spectrum shows few characteristic lines in 
the visible part of the sjiectrum. 

H M. Hansen. 

S Werner. 

Hniversitetets Institut for 
teoretisk Fvsik, 

(k)pcnhagen, September 20. 


• In nur fotmej leltf-r c-rroiieously givni ns 3097 73 

Spectra were obtained with a large induction coil 
between carbon electrodes saturated with the hafnium 
salt solution. In the table above we give the hafnium 
lines in international A. li. in air measured against 
iron normals, and an estimation of their relative 
intensity I, both in the arc and in the spark spectrum 
(scale i to 6, lines weaker than i omitted ; 6 denotes 
very strong, 5 strong, 4 rather strong, 3 not strong. 
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The Isotopes of Lead. 

Ir was suggested by the writer in igiz 
that the end-products of the uranium and 
thorium disintegration series should differ 
in atomic weight from that of common 
lead, which cliemically they ckisely re- 
semble. As the atonm weights of these 
products, determined experiment ally later 
l)y Richards and others as approximately 
206 and 208 respectively, ” bracketed " the 
atomic weight of common lead, it w'as not 
nnrcasonable to suppose that common lead 
is a mixture of isotopes of which the mas.s- 
numbers 206 and 208 are chief This, 
although probable, is still unproved. The 
further deduction that conccivablv lead in 
Nature has been mainly produc(‘d by tlic 
disintegration of uranium and thorium has 
received .some, but not a great measure of 
support. If it could be shown experiment- 
ally that common lead has some i.sotopes 
which are not likely to be produced by 
disintegration, this hypothesis wouhl be , 
iiion* dittirult to maintain ; if the difference 
were complete the hypothesis would be 
disproved 

My analysis of the complexity of ele- 
ments, of which some account was given in 
Nature of October 20, leads logically to 
the conclusion that common lead consists 
principally of mass-numbers 204, 205, 206, 
207, 208, and 210, of w'hich jirobably 206 
and 208 an' clnef. This is suqirising since 
the mass-numbers of isotopes do not differ 
generally by more than 8 units, and radium 
13 w'eighs 214 Most of these numbers may 
also be derived from Aston’s published results for the 
isotopes of elements 18, 34 and 50, the atomic numbers 
of which, like lead, are of the form 1 6 m + 2. In addition, 
the raass-number.s 205 and 207 are deducible from this 
consideration ; an clement of even atomic number z 
may have an isotope of odd mass-number a apparently 
only when the difference a -2Z is unique. The differ- 
ences 3, 5, and 7 do not appear to belong to any element, 
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but q, Tl, n, 15. T 7 , TC). 21. 23, 25, 27, 20, 31, 33, 35, 
37, nnd 3onia\' In* most prol)abIy assigned to elements 
34, 36, 4 (, 4H, 50, 50, 51, 54, 6f), (14, 6f), 66, 70, 70, 76, 
and 60 respectively. (The results for dements 34, 
36, 50, 54, and 80 are Aston’s.) If this be accepted, 
ii follcAvs that the diffc'reiices 41 and .43 belong to 
L'lfim-nl 82, bci-uisr («) the mass*uuinbrr 201 appears 
to be unstable (being tlie iiead of a series of un.stable 
niass-nu/n/)rrs 20/, 757, 774, 74, niul 33). and Ifiere- 
foie 41 (annot b»> assigned lo e/einenl 80, and (/^ 
Ixsaiisi* It IS lo b(‘ expei'ted that element 82, like 00 
and 50, has tuo odd isfitopes, I'hese are in conse- 
qiieui e 205 and 207. 

Of the SIX isotopes mentioned above, 206, 208, and 
210 are eful-jiroducts of ladioactive series, ])ossibly 
207 is also , so that this analysis, if lonfirmed cxperi- 
nu'iilalh , caniiol bv itself claim lo dispose of (he 
\ie\v (hat tommon lead maybe of latlioactive origin 
Ifut neithei doc's it neeessariK' siijiporl it, the mafter 
IS still left ojHMi 

It IS not unlikely tliat the odd mass-nuinlier 205 
IS an j.sob.in , liecaiisc* thalhiiiu (2 81) is likely to 

consist of mass-numbers 203 and 205, iu»t only lux arise 
its atomie weiglit lies between these numbers but also 
tiom theanal\sism my last Icdter Aston, by shov\iiig 
that men nil' has ])robal)l\ an isotope of n)7, first 
estabhshc'd the possibility of the c'Nistence 'of odd 
i.soliares in the mactuc' ('IcMuenls. siiue it is very 
probabh' that gold’s primijial isoto})e is 197 also. 
Ifut, in general, odd isoliarc's aie Jikcdy to be rare 
among imu live elements, but not impos'^ible, as I said 

Neodyniumi, dysprosiiini, and ytterbium r\ere not 
mciitioiU'fl III my List let let 'I he ehief i.sotcqies of 
the first of (liese appear to bc' i [2, 144, i j^, and 146, 
pcKSsibly 148 and 150 also, of the .sec'oiul, j6o, 161, 
i()2, 1C.3, iC)4, and ])ossil)K ic^o. and ol the thud 172, 
' 71 . 175, 17^’. ^md possibly 178 I should like 
also to make a fc'w minor alterations to pievioiis 
statements Taint liainim is apparently not simple 
but iiuhides (])ossjbly v cay little of) 137; gold is not 
likely to haye ni<), holmmm is mainly 165. Tellurium 
should contain 1 22, lUit as T liaye now'beeii able to 
calculate simply both unstable mass-numbers and 
evc*n i.sobares, details are not of tirst mijiortance 

It IS not asked that any of tlu' mass-numbers of 
this 01 of the })ie\ loiis li'ttiT should be accepted bc'fore 
being dispi()\ed or confirmed by c‘X])erimenl lint 
tlie\ are of interest as being the most probable 
immbeis obtaiiu'd by a simjiJe and straightforward 
consul/ ration of tlie tacts of radioactiyity on the 
rc'nsonablc' as.sumptions stated. 

A S. T^usshLi.. 

I")!*. Lee's Laboratory, Christ Church, 

O.vford, Octobei 13, 

Problems of Hydrone and Water : the Origin of 
Electricity in Thunderstorms. 

Puoi-. ,\km8Tkono’s fru'iidlv critici.sm (NAriTRu, 
October h, p. 337) of mv theory ol the origin of 
electricity m tlumderstorms seems to neglect the 
fact that mv explanation of tlumderstc^rms is ba.scd 
entirely upon experimental and observ ational evidence 
If c'xpiTimcnts can be* said to prove anything, then 
my cNork and the work of others ha.s shown con- 
clusneh tliat: {a) if there arc' a.scending ciirreiits 
exceeding 8 metres ]H'r second in the atmos])here, 
there must be a great deal of breaking of ram drops ; 
{b) every time a water drop breaks there is a separation 
of electricit\' ; (r) tlie broken evater drops retain a 
positi\ e charge , (c 7 ) the air attains a negative charge 
On the other hancJ, observations have shown that 
there is a considerable excess of positive electricity 
brought down by ram. These are all tangible facts 
which any one can lest by making the suitable experi- 
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ments, and I have done nothing more than arrange 
them into such a form that a reasonable account of 
the phenomena of thunderstorms results. 

Surely ftof. Annstrong does not wish to suggest 
that all this work is wrong because it does not fit m 
with his theory of hvdrone.s. He cannot expect us to 
ucgh'ct the evidence that electricity is produced 
when drops break, because, according io his theory, it 
appears more likely tliat electricity would be pro- 
duced when drops coTn])nie 

What alternative has he to offer to a theory which 
has met with very wide acceptance ^ He says : 
" Assuming that my mlerpri'tation be correct, luay 
not the great rise in ])otential required to produce 
lightning have its origin m the coalescence or co- 
ojieration of minute drops charged by an external 
source ” This is very depressing, for it throws us 
back to wheie we w'cre twenty years ago, with an 
unknown “ external source ” of elei tricity and errone- 
ous idfas of the iiu reuse m the potential ol a iloud 
due to th(' coalescence of the drops. 

(t (' SiMJ’sox. 

Meteorological Otlice, London. 


The Occurrence of Urease. 

LKTitus on the occuiience of urease are printed m 
Natuuk of August 1 1 and September 22. In the 
former. Prof. Wiirner reports that he has iouiid nre.ise 
in all the leguminous nodular gnnvths he has testi'd ; 
in the latter, I’rof Beijernn k describes liow he lias 
delected the enzyme in /L radiatola Prof. Werner 
writes. “So far as we have been able to asccrlam, 
the peculiar root nodules of leginnmous plants have 
not hitherto been tested for urt'ase “ 1 rc4)roduce, 

therefore, the following passage from an ailicle on 
“ The Function of Hormones in regulating Meta- 
bolism,” by my .son and m\'self, ]niblished in flic 
Annals of Botany , vol. xxv , No xc\ni , April 11711 

“ Lastly, wc may refer to the nodular growths on 
the roots of leguminous ])lants ; these are known to 
lie most e.sseTitial to the proper growth of the jilant 
but their function is by no means dear; it is well 
known that they are the seat of bactcroids and it 
may bc that these function as assiinilators of atmos- 
pheric nitrogen gas and convert it into ammonia , or 
It may be tliat they exercise digestive functions and 
serve to ‘ tlearnidate ’ ammo-compounds. At all 
events, they arc distinctly alkaline, whereas the root 
sap IS acid. Moreover, it has been showm liy 
lluLchmson and Miller, that, vvJien distilled w'lth 
magnesia under reduced pressure, the noduh's furnish 
more ammonia than do the roots (0-043 jier cent, 
against o-oiO jier cent.). We suggest that some jiart 
at least of the inlluence exercised by the nodules may 
be due to their ammogeiietic power. We propose to 
make this assumption the basis of experimental 
inquiry.” 

Then, T would direct attention to the British 
As.sociation Report, Au.stralia, 1914, where, at p. 1017, 
the following passages arc to be found, at the end of 
the RejKirt of the ('ommittcc for the Study of Plant 
Enzymes, 

“ In view of the presence of ammonia in the 
nodular growths appearing on the roots of Legumi- 
nosic, it ap])earcd probable that the enzyme Urease 
would be found in these. It has been detected in 
the nodules from Lupins and a number of other 
Leguminosa', Attempts to detect the enzyme in 
organisms cultivated from the nodules have thus far 
been attended with negative results. 

“ Mr. Benjamin, working at Hawkesbury Agricul- 
tural College, near Sydney, Australia, has detected 
urease in nodules from several Australian plants, 
including wattle.s ; also on tubercles derived from the 
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Cycad, Macfozamid''s^eMs. Ifle has found urease 
also in the seeds of Ahrus precatorius." 

The earlier experiments referred to were my own. 
Mr. Benjamin nad assisted Mr. Horton and me in 
our work on urease, published early in 1913. He 
was a young Australian and he undertook the observa- 
tions, on his return, at my request. When in Java, 
in September 1914, I had the opportunity, at the 
Buitenzorg gardens, of testing fresh Abnis seeds and of 
confirming Benjamin's result. I may say, the amount 
present is small, in no way comparable with that in 
beans. 

To me the presence of urease in the nodules is 
little short of a matter of course — in view of their 
" ammonicity." The interest of the observation lies 
in the possible application thereof. 

Urea is foreshadowed as the nitrogenous fertiliser 
of the future but apparently it has its limitations. 
All soils, all plants, do not respond to it equally. I 
was told >ears ago, that it is particularly good for 
Pease. Why, Mr. Peasccod ? Probably it is not 
operative as such but merely as a source of ammonia 
and must be hydrolysed to make it available. Only 
soils which contain urease would respond. A clover- 
sick soil may well be wanting in the organisms which 
give rise to the nodular growths. 

To be practical — it would seem to be desirable to 
test the comparative effect of urea on the growth of 
non-leguminous plants when grown with and without 
a leguminous jilant, such as clover. 

Hknky E. Armstrong. 

Colour Vision and Colour Vision Theories. 

In the first of my two recent letters on this subject 
I selected five of the cases in which Dr. Edridge- 
(ireen asserts that the trichromatic theory cannot 
explain certain phenomena of colour vision ; and I 
indicated, in each case, the source of his error. In 
more than one case I gave the full proof. In his 
reply he took no notice of these proofs except in .so 
far as he seemed to admit their accuracy. But he 
brought forward three other cases, asserting incom- 
petence of the trichromatic theory m connexion with 
them. In my second letter (Nature, September 8) 
I similarly indicated the oversight involved in each 
of these three additional assertions. 

I must confess, therefore, to some degree ot surprise 
that Dr. Edridge-Green, in his letter appearing in 
Nature of September 29, should say that he will deal 
with my explanations regarding the competence of 
the trichromatic theory when 1 give them. They are 
already given, and 1 shall be glad if he will discuss 
them. To make the matter definite, I invite him to 
discuss the trichromatic explanation which I have 
given, in my first letter, of the case of so-called red- 
blindness with shortenmg of the spectrum at the red 
end. The proof is fully given. Another proof, fully 
given in geometrical terms, is that dealing with the 
possible diminution of colour sensitiveness by the 
annulment of one component .sensation. 

Instead of discussing any of the eight explanations 
which I have already given either in full or m outline. 
Dr. Edridge-Green now points out that he is not 
alone in regarding the trichromatic theory as in- 
adequate. Unfortunately, misunderstanding of the 
theory is too regrettably widespread for the reason 
which I express^ in my first letter. If any reader 
who is interested in the matter will refer to the dis- 
cussion which I have given in my book he may 
recognise that the statement referred to in Dr. 
Edridge-Green’s last letter, concerning contrast and 
colour blindness, is not correct. It cannot be dis- 
cussed in the scope of a short letter. 

I appreciate Prof. Frank Allen's work greatly. 
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The difficulty to which he refers vanishes, as I am 
sure he will readily recognise, when the three variables 
(threshold values) descriptive of non-extemal action 
are considered. In fact, m the whole field of contrast, 
after-images, recurrent images,* and inhibition, the 
trichromatic theory has at its disposal a double set, 
not a single set, of three variables. Such work as 
that of Prof. Frank Allen is. of great importance in 
view of the need of a formulation of the threshold 
values as functions of precedent illumination, time, 
secondary stimuli, etc. His early work, long ago, 
led me, in attempting something different, to full 
recognition of the sufficiency of the trichromatic 
theory. 

What blindness must have oppressed the mental 
vision of Helmholtz, " that investigator, worthy of 
wonder, leaping before his time," if it were true, as 
Dr. Edridge-Cireen asserts, that " There is no fact 
that directly supports the trichromatic theory." 
Which Helmholtz elaborated so as to fit facts, and 
u.sed victoriously to predict others ! I know of none 
that fails to support it. I have studied Dr. Edridge- 
Green 's book very carefully, and I have not found one 
of his strictures upon the theory with which it was 
possible to agree. Even Sir William Abney, one of 
the supfiorters of the theory, whose experimental 
work was so admirable, was led to .some wrong 
conclusions through non -perception of some of its 
possibilities. W. Peddie. 

Dundee, September 29. 

Sexual Physiology. 

In Nature of September i, p. 317, under the 
heading " Sexual Physiology," a review appeared of 
flu* second edition of Dr. Marshall’s book " The 
Physiology of Reproduction." In the course of this 
notice certain misleading statements are made regard- 
ing myself. The reviewer, in referring to the chapter 
of the work dealing with the subject of the fertilisa- 
tion of the ovum, states, " The least satisfactory part 
of the book, lx)th as regards arrangement and subject- 
matter, is, we think, tliat contributed by Dr. Cresswell 
Shearer on fertilisation." 

May I point out that T am not the author of this 
chapter ; while I have revised Dr. Marshall’s manu- 
script, and added a number of notes here and there 
of minor importance, the two sections of which I am 
the author are clearly indicated in the footnotes, and 
I think are sufficiently obvious. In regard to that 
part of the chapter which has called fortli the special 
criticism of the reviewer, " The hereditary effects 
of fertilisation," 1 am altogether uiirespon.sible, 
although I completely agree with many of the 
opinions expressed by Dr. Marshall in this section. 
As the whole of this paragraph appears almost 
unaltered m the old edition, it would seem that 
your reviewer is by no means as familiar with the 
original work as he would have us believe. 

C. Shearer. 

A footnote to Chapter vi., " Fertilisation," states 
that this has been " Revised, with numerous addi- 
tions, by Cresswell Shearer." It was assumed, from 
this, that Dr. Shearer had taken the chapter as it 
stood in the first edition and had made himself re- 
sponsible not only for the numerous additions but 
also for the whole of the subject-matter of this 
chapter in the present edition, and for its p^esenta- 
! tion. That we are not alone in reading this meaning 
into the footnote is shown by the fact that another 
reviewer, writing elsewhere, states that " Dr. Cress- 
well Shearer has written m this edition a most 
excellent chapter on fertilisation." If Dr. Shearer 
did revise the chapter, then his objections are but 
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formal ; ]>ut it would appear that he did not revise, 
as we understand the term, hut merely read the 
manuscript, jilacinp; also at the service of the author 
certain discrete sections for possible inclusion The 
footnote IS misleading. 'I'm-. Keviewkk. 

Numerical Relations between Fundamental 
Constants. 

In connexion with the letter from Dr. Ernest 
Dorsey in Nah’RT. of October b. p 505, it may be 
jiomted out that most of tlu; numerical relations 
which he describes are implied m the statement given 
m a pajier in the Proceedings of the Physical Society 
of r.ondon (vol. 27, p ^25, 101 5), tliat all units derived 
from c, w, and c can be expressed (with considerable 
accuracy) in the C.C S. system in terms of simple 
integers (2, 3, or .^j). powers of 10, q and t Here q 
IS a pure number, which n‘])tesents the value of 
2Tn--jlir This const.int is the same as that employed 
m Sommerfedd's jiapers on the fine structure of 
spectrum lines, uluTe it is denoted by a If the 
relation of Lewis and Adams (fV/ys. AVe vol. 3, p c,2, 
1014) be accepted, the numerical \alue of q or a is 

Whether this be the (oric'ct \alue or not, the 
niimbi'T represents one of the most important jihysical 
constants, and corres])onds to a dt*ep seated relation 
between the uUiniati* nature of electric force and that 
of magnetic force. 'I'he (]uantum theory indicates the 
existence of discrete magnetic tube's of induction 
determinc'd by the fiindameulal unit (/i/D, and it lias 
been suggestc'd to ini' by Mr W H Watson, of the 
Uniyersity of Joluiburgh, that the constant may be 
interpreted as giving the ndation betwc'eii a c|uantuni 
magnetic tube and a unit elc'ctiostatic tube of force. 

As rc'gards the occiirrcmce of lutc'gral powers of 10 
in the c'xprcKsions for physical constants, it must be 
rc'ineinbc'rc'd that the* units of length, nniss, and time 
in the (' c; S system are not entirely arbitrary The 
assum])tioii is 'made that the gram is the mass ol 
I c.c of water at the temperature at winch its 
density is a maximum, and the fad that the *' mole- 
cular numbtir ” (I'rans Chem Soc vol 113, p 380, 
1018) of water is 10 possibly accounts lor the rela- 
tions concerned Dr. Dor.scy includes the gas 
constant in his list, and here ag.iin the jihysical 
jiroperties of wati'r aie involved through the definition 
of the ('entigrade scale of temperature 

II. S Ai.i.I'N. 

The Pnivc'rsity, St Andrews 

Insects in Korean Amber. 

On the morning of September i f saw a ]nece of 
caivcd amber, containing Diptora of several species, 
m the shop of (i. I\l 'I'. De Silva m Yokohama. 1 
was informed that it came from Korea (Chosen), but 
as tlie exact locality and geological horuon were 
unknown, and the price was rathc'r high, 1 did not 
purchase it At noon of the same day the eartlicpiake 
occurrc'd, resulting in the destruction of the whole of 
Yokohama, including ite Silvas shoji. 1 sliould 
be grc’atly intc'rc'sted to learn anything more about 
this Korc^Mii amber, the insects in which should be 
described. Some days earlier 1 saw in Mr. Y. 
Naw'a's museum at Gifu a ver>^ fine lot of fossil 
insects, apparently of late Tertiary age These have 
never been critically studied or described, but it is 
to be hoped that they will eventually be properly 
recorded. 1 could not discuss them with Mr. Nawa, 
as he knows no English, and no interpreter could be 
found at the time of mv visit 

T. D. A. Cockerell. 

University of Colorado, Boulder, Colorado. 
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Tidal Dissipation of Energy. 

If g denote the intensity of surface gravity, p the 
density of water, and h the elevation of the water 
surface above its mean position, the potential energy 
of the oceanic tide ia per unit area. The kinetic 
energy must be comparable. If h has the equilibrium 
amplitude of 35 cm., the total energy -of the ocean, 
the area ol which is 37 x 10’* cm.“, must be about 
2*2 X 10*^ ergs. 

Now the mean rate of dissipation of energy by 
tidal friction is about 14 x lo*® ergs/sec. Thus the 
whole energy of the tides would be dissipated m about 
j-hxio® sec, or two days, if di.ssipation continued 
at its average rate and no new energy was supplied. 

It follows that tidal friction m shallow seas must 
absorb so much of the energy m the tidal waves that 
reach these seas, that the lags of the tides in the open 
ocean may differ by some hours from those calculated 
on the usual assumption that the coa.sts may be 
treated as simple retlecting boundaries. 

Harold Jeffreys. 

St. John’s College, Cambridge. 

Repellents of Clothes Moths. 

In Nature of September 8, p 376, appears a report 
of a lecture on “ Plants m Eolation to the Health of 
Man,” 111 which Dr A. VV Hill refers to the supposed 
property of lamphor as a ])reservalive of clothing 
against moth Henri h'abre found camphor and 
naphthalene to ha\e no eilecl upon moths, and I 
have found these insects utterly indifferent to such 
odoriferous substances In tact, 1 doubt if they can 
smell at all It would be luleresiing to hear of some 
delinitc ex])erimental result bearing upon this point. 

Rj-.OINAI D (i JOHNSION 

31 Belmont Hill, London, S 1 C 13 


Somewhat snrjinsingly, no precise exjx'riments 
with the object of discovering cttcctivc' rejiellents of 
clothes moths, of which at least three dislmct species 
occur 111 this country, appear to have been carnc'd 
out by any one Mr K ti Jolmsiun is perfectly 
correct m regarding as devoid ol any real foundation 
tlu* popular belu'f m the efficacy of cainjilior as a 
preservative of clolhmg against moth, although there 
IS no reason for supposing the insects in question to 
be deficient in olfactory sense. Najihthalc'iie again, 
if merely scattered h.wjselv m a drawer or wardrobe 
containing clothes, will certainly allord no protection 
wdiatever. On the other haml, naphthalene is (piite 
satisfactory as a repellent if placed inside clothing 
wdiich IS atforded the additional jirotection of a wrap- 
ping of stout paper, the edges of which freely overlaj), 
and are tightly secured by means of pins. E E. A. 


Amanita muscarla on Hampstead Heath. 

The ditficnltv of obtaining a supply of this mush- 
room for scienliJic investigation i.s well known to 
physiologists and chemists Its disapjiearance. except 
in unfrecpiented woods, is probably accounted for by 
its attractive colouring and its subsequent destruc- 
tion as one of the mo.st poisonous representatives of 
its family. Therefore its occurrence near T.ondon 
deserves to be put on record. A fine .specimen, 
weighing 140 gm. and measuring 12 cm. in diameter, 
was brought to me for identification by Mr. H. C. 
Simmons, who found it, after the heavy rams of last 
week, on the West Heath in the low-lying ground 
beUveen the North End and Spaniard’s Roacls. 

O. Rosenheim. 

75 Hampstead Way, London, N.W.ii, 

October 17. 
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Bo^kop Remains from the South-east African Coast. 

By Prof. Raymond A. Dart, University of the Witwatensrand, Johanncsburfz;, South Africa. 


'"r'HE controversy raging over the Piltdown remains, 
and the coming of the War shortly afterwards, 
were the two events which conspired to distract the 
attention of tlie scientific world from tlie significant 
discovery which was made in South Africa in 1913, 



I' K, 1 — Kmciii.iI vu w of iht m;lu )).tnctL>-oCLi|>it.»l fraumctil of Homo 
Laptnsi\. sltowiiiy tli( l.iiiilKloulal .mil sutuics. 


demonstrate the thickness and texture of the cranial 
liones in this race. Fortunately, the fragment crosses 
the line of tlie sagittal suture (Fig. i), hence the 
cranial form is accurately known. It reveals the same 
t)pe of breadth, flattening, and central depression in 
norma ocapiialis that was pointed out for Boskop man 
by S. H. Haughton.’ 

Fig. 3 shows the inner aspect of three otlier pieces 
which were found to articulate exactly along the line 
of fracture. The state of preservation and general 
appearani'c of the liones justifies the assumption that 
they form part of the left hall of the iTanium repre- 
sented by our right ])arieto-oc('i])ital fragment. Tng. 4 
is an external view of the same tliree bony jiieces on 
a rough reconstruction of the endocranial I'avity which 
errs, as 1 liave since determined , on tlie side of generosity 
in volume. 

So far as the evidence goes, the skull appears to be 
that of a woman ; for other specimens (which 1 believe 
to be male) show a more marked glaliella, more robust 
eyebrow ridges, and a greater develoiiment of the 
frontal lobes ol the brain. The smallness of the mastoid 
process, the thi( kened and tiiherculated inferior margin 
of the tym])anic plate, and the very vertical forehead 
also corroborate its leminine character. 

When the fragments have been oriented, the follow- 
ing provisional measurements are obtained : maximal 
length 210 mm., and maximal breadth 150 mm., as 


when a farmer unearthed some fragments of a human 1 
skull at Boskop near Potchefslroom in the Tran.svaal. 
Last \ear, the discovery of a mure primitive human rac'e 
in Homo rliodesjcnsis' has served to redirect attention 
to the part wdii( h Alrica still has to play in elucidating 
the wider (luestions ol human origins and human 
migrations 

Siin e the lime the bet between the two farmers as 
to tlie “ Inimanity ” of the Boskop remains was settled, 
Mr. Fit/Simons, Director ol the Port F.li/abeth Museum, 
has been assiduously exc'avating the rock shelters in 
that neighbourhood. In June last he forw'arded to 
the Department of Anatomy in the University of 
the Witwatersrand a consignment ol skeletal material 
which contained the remains of several members of the 
ichthyophagous .Strandlooper race wliich preceded the 
Hottentots along the coastal areas. 

The Strandloopers, now extim't as a race, were the 
builders of gigantie kiu hen-middens in South Africa. 
In the particular rock-shelter at Tzit/ikama explored 
by Mr. lutzSimons, this material, in which the Strand- 
loopers had been intiTred, was removed layer by layer 
to a depth of fifteen feet. At this level he came upon 
bones of an entirely different calibre and appearance. 
Recognising this fact and appreciating the possibilities 
of the discovery, he forwarded these specimens separ- 
ately. Altogetlier, 1 have received remains of some 
five individuals from this site, and though mixed 
together and fragmentary they afford definite evidence 
that they belong to the same race as was found in the 
Transvaal in 1913. 

Figs. I and 2, which illustrate the outside and inside 
views of part of the right parietal and occipital bones, 
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Fk.. ? Internal Men of ilie nuht pancUi-ouLipit.'il fraRinent of Homo 
capfnsis, sliuMiiig the thu kiiess anil texture of the cr.tiiial bones. 

compared with the length of 205 mm. and breadth of 
154 mm. secured for the Boskop calvaria. If this 
length be correctly determined, we are in the presence 
of the longest-headed human skull yet discovered. It 
was undoubtedly dolichocephalic. 

The first estimations of its endocranial content 
seemed to show, on account of the extraordinary 
length, a figure even higher than tliat secured by 

* “ Pnihmuiary note on the ancient human skull remains from the Trans- 
vaal ” Trans of the Roy. Sor. of S.A. Vol. vi. Pt. 1 . 1917. 
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Haughton (1832 cubic centimetres), and by Broom* 
(i960 cubic centimetres) for the Transvaal specimen ; 
but after taking casts from the fragments and recon- 
structing the endocranial cavity, my endocranial cast 
gives a far smaller capacity— in the vicinity of 1750 
cubic centimetres. This figure still reveals a capacity 
far in advance of the average for modem European 
brains (Meckel’s brain capacity was only 1320 cubic 
centimetres and Raphael’s 1420 cubic centimetres), and 
is the more striking when it is remembered that the 
skull is female. The other male crania indicate a 
greater capacity. 

(Concerning the Boskop endocranial cast 1 ‘Clliot Smith 
said, “ Its features present a curious blend of tho.se 
characters which are regarded as distinctive of Mous- 
1 erian and Aurignacian types of men respectively ; 
but whereas the general form presents certain resem- 
blances to the former, in all essential respects the cast 
conforms to the type represented by the Cro-magnon 
man of Western iMirope.” Broom (/or. «<.) goes 
further and believes it not unlikely that the Boskop 
type was ancestral to both Neanderthal and Cro- 
magnon man. 

Unfortunately, insufficient jaw remains exist to 
prove or disprove Broom’s contention concerning the 
supposed massive mandible and large canines. On the 
whole, the delicacy of the facial skeleton of this .speci- 
men is in strong contrast with the massive Imild and 
thickness of the calvaria, and scarcely favours the 
expectation of massive jaws. On the other hand, the 
nasal process of the maxilla is relatively enlarged and 
plays an enhanced role in bounding the nasal aperture 
and wall — features cmjiliasised by Boole (“ Les 
Hommes fossiles ”) as indicating the ultra-human 



Ki(. V— Internal View of the three fr.ii'inents uf the left side of the skull 
of Homo captnsts. The vascular urraiiKenients are parttciil.'uly 
well-marked. 


character of Neanderthal man. The pithecoid nature 
of the small mastoid process, supra-mastoid ridge, 
mandibular fossa, and superciliary ridges in this type, 
features which once more link it to primitive Neander- 
thaloid forms, were emphasised by Haughton (/oc. cit). 
The same point of view is favoured by the relatively low 
development of the frontal lolies of the brain. 

The endocranial cast of this specimen reveals further 

• “ The evidence aflorded by the Boskop skull of a new species of primitive 
man {Horn capensts).’’ Anthrop. papers of the Amer Mus. of Nat Hist. 
Vol. XMit., Pt. If. 1918. 
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an extremely broad aniS depressed Sylvian fossa. The 
cast is sufficiently complete in this region to show that 
here the Sylvian depression was even wider and more 
patent than in the endocranial cast of the Moiisterian 
man of La Chapelle, concerning whom Boule does not 
hesitate to say that the island of Reil was partially 
exposed. It seems that, in this respect, our Boskop 
woman was even more pithecoid. The sulcus lunatus 
also is prominently indicated in the right parieto- 
occipital fragment. Incidentally, it may be stated 


, i 


l It, 4 — l'’,xtPinal view of thv thiee frauriient-. of the k-tl snip of the hkiill of 
Homo taPenas on lounli prtlimin.irv rot oiisinu lion ot iho cmlo- 
oraninl caxity. I'e.itiiTC', to he noteil .ire referred lo in the text 

that the endocranial cast indicates a marked asymmetry 
of brain and skull, the right frontal pole and left 
occipital pole respectively being more expanded than 
their fellows of the opposite side. 

While certain of the foregoing data betray primitive, 
if not even Neandcrthaloid, features, the study of other 
skeletal remains favours the Cro-magnon affiliation. 
A complete femur (also apparently female) indicates by 
its length (461 mm.) a stature in the vicinity of 5 feet 
6 inches, which is considerably above that of Neander- 
thal man ; and the male stature was presumably more 
considerable. Its straightness and slender build 
(despite a tendency to the exhibition of a third tro- 
chanter, a fossa hypotrocbanlerica, and a high pilastric 
index) arc also in strong contrast with that of Neander- 
thal man. The vertebral column in a male specimen 
in the lumbar region (3rd, 4th, and 5th vertebrae) gives 
a general lumbar index of 97*4, whi('h indicates a 
marked lumbar curve (kyrtorhachism) such as is found 
in modem Europeans. 

The more detailed study of the remains may throw 
clearer light upon a bizarre mingling of characteristics 
which, at the present time, is highly confusing. It may 
prove justifiable, as Broom is already convinced, to 
separate this human group from both Neanderthal and 
Cro-magnon man as a separate species {Homo capensis). 
There is no doubt, meantime, that these new human 
documents, which have been brought to light through 
the energy and enthusiasm of Mr. FitzSimons, have 
further emphasised the anthropological wealth of 
Africa, and the need for more cautious investigation 
of the deeper strata of our coastal rock shelters, with 
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the strictest observance of the methods of modem 
archaeology. 

Through this discovery we now know definitely that 
the Boskop race preceded the Strandlooper race 
historically. They perhaps owed their extinction to 
the latter, the Solutrian culture of which (so ably 
examined by Dr. L. Peringuey,* the Director of the 
South African Museum) indicates familiarity with the 
uses of the bow. We know further that the Boskop 
specimen was no human freak, but a type representative 
of a race once widely distributed in South Africa from 

• “ The Stone Ages of South Africa," etc. Annals of the South African 
Museum. Vol. vlii. July 5, 1911. 


*625 


the Transvaal to the remotest south-eastern comer of 
the continent. 

The implements, culture, and aesthetic achievements 
of these big-brained men of pre-history still remain to 
be discovered. Their employment of ochre in their 
burial rites indicates their familiarity with pigments 
and the artistic and symbolical uses to which they 
might be put. The remarkable parallelisms between 
the so-called “ Bushman ” art and that of Cro-magnon 
man in Europe was insisted upon by Sollas many years 
ago, and the evidence may yet be forthcoming which 
will conclusively solve the fascinating yet elusive 
problem of their correlation. 
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Insulin and its Value in Medicine.^ 


By Prof. J. J. R. 

C ARBOHYDRATES are essential in the chemical 
processes upon which life depends. Not only is 
the glucose, the form in which they are mainly aKsorbed 
into the blood, the source of muscular energy, but it is 
also in some way necessary in the oxidation of fats. 
Preceding its oxidation, glucose undergoes a series of 
preliminary changes which proceed step by step in such 
a manner that a long series of intermediary substances 
is formed; and wlien anything interferes with the 
process at any stage, as in diabetes, glucose accumulates 
in the blood and tissue fluids, causing the main early 
symptoms of the disease, hypcrglycjemia and glyco- 
suria. Later involvement of the oxidation of fats 
results in the accumulation of the ketone bodies in 
the organism, and these, by their toxic action, cause the 
often fatal condition of coma. 

The control of this process of carbohydrate meta- 
bolism has for years been assumed to be the function 
of a hormone derived from the Isles of Langerlians of 
the pancreas. Although the existence of this hormone 
was fairly certain, little success resulted from attempts 
to extract it in potent form from the pancreas, 
probably because it was destroyed by the powerful 
digestive enzymes also present in .such extracts. 
Banting and Best circumvented these by making 
extracts of the degenerated residue of pancreas follow- 
ing ligation of the ducts, it having previously been 
shown that in this residue the islet cells are more or less 
intact but the external secretory cells are largely 
degenerated. The extracts were found to remove the 
two chief symptoms of diabetes in depancreatised 
dogs. Alcoholic extracts of adult beef pancreas were 
also found to contain the hormone, and by their con- 
tinued use it was possible considerably to prolong the 
life of the diabetic animals. J. B. Collip then succeeded 
by fractional precipitation with alcohol in ridding 
these alcoholic extracts of irritating substances, so 
that they could be repeatedly injected into diabetic 
patients. 

With larger supplies of insulin available, it was now 
possible to show that it removes all of the observable 
symptoms of diabetes in depancreatised dogs. Thus, not 
only did it cause glycogen to become deposited in large 
quantities in the liver when sugar was fed to the animals, 

* A lecture delivered in the Section of Ph}rsiology of the British 
Association at Liverpool on September 17. ^ . 
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the first analysis giving more than 20 per cent, of this 
substance (J.B.C.), whereas without insulin traces only 
arc found, but it also caused the respiratory quotient 
(ratio between COg and Og in respired air) to become 
raised. These results were soon confirmed on diabetic 
patients. In more recent work , in which depancreatised 
dogs were given insulin daily along with considerable 
quantities of carbohydrate, life has been prolonged 
for over four months, and by careful comparison of the 
sugar balance of the animals it has been found, by 
F. N. Allen, that a small amount of insulin is capable 
of causing relatively much more glucose to be meta- 
bolised than when a large amount is given. Or, in 
other words, the glucose equivalent per unit of insulin 
is much higher with small than with large doses. 

Although there can be no doubt of the high thera- 
peutic value of insulin in the treatment of many cases 
of diabetes, its value as a new instrument for the 
investigation of problems of metabolism otlier than 
those relating to this disease is also high. Evidence 
for this belief is founded, among other things, on the 
striking effects of insulin on normal animals. When it 
is administered to rabbits, for example, the first effect 
is a very rapid lowering in the percentage of sugar of 
the blood — first observed by J. B. Collip — and when 
this reaches a certain level symptoms of a peculiar 
nature supervene. These con.sist usually of violent 
convulsive seizures each lasting for a minute or so, and 
of a gradually increasing state of coma, with fall in 
body temperature, ending often in death from respir- 
atory failure. Symptoms of a similar character occur 
also in other animals, including man, after large doses 
of in.sulin. 

The symptoms were found to be dependent on the 
lowering of blood sugar ; thus, they usually supervene 
in normally fed animals when the blood sugar has 
fallen to about 0-045 ^^nt., and they are removed 

immediately by the addition of glucose to the blood 
either by administering this sugar subcutaneously or 
by causing it to be liberated in the body from glycogen, 
as by the injection of adrenalin (epinephrin). It was 
found, moreover, that, of all the sugars, glucose alone 
has an immediate and lasting effect, even leavulose 
and galactose, which are its nearest neighbours, having 
only a slight and transitory aTction. 

Although the symptoms commonly occur in well-fed 
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animals when tlie blood suf^ar is about 0-045 pt'r cent., 
tfiev may fail to be observed until a much lower level 
has been reached. 'I'hi.s is particularly the case when 
a larj^e dose of insulin is j^iven some time after food. 
The liabilit) of symptoms to (Kcur at the above 
percentajfe of blood suf^ar has served as a useful basis 
for measurement of the dosa}j;c of insulin, one unit being 
defined as the amoinU wbitb can lower the blood sugar 
to the convulsive level of 0-045 ''ithin four 

hours in rabbits weighing about 2 kilogrammes. Since 
this “ pliysiologK'al ” unit, as it is tailed, is said to be 
stronger than is neiessarv lor ( ertain clinii al purposes, 
it has been decided lor the pn-sent to use, as the 
“ clinical ” unit, one that is one-third the above strength, 
'riiis (|uestioii ol the jihysiologual as.say ol UKsulin is 
receiving much attention at present. 

'I'hese ol)servalions dearly ])ointed the wa> to the 
next problem, namely, the cause lor the lowering of 
blood sugar. At first it seemed as il this should .soon 
be.solveil, lor, as already mentioned, it has been lound 
that insulin not only (aiises gUcogen to be deposited 
in the liver ot diabetic animals, when sugar is given, 
but also causes the res])irator\ (juotient to bei-ome 
raised in a manni'r to indicate that there is increased 
(ombustion of carliohxdrate. It seemed likely that 
stimulation ol the same ])rocesses in the ni'rmal animal 
under insulin must In* resjiorisilile lor the disa|)pearance 
ol glucose Irom the blood. But the experimental 
evidence goes to shovv that the medianism of action 
is much more i'om]}lex. Jt lias recently been found 
that glvcogen is not formed when insulin is given 
along witli sugar to normal animals (McCormiik. 
O’Hrien, and Is (.Noble); indeed, when given to those 
that are well led it is dei reused in amount (Dudley and 
Marriam), and no certain evideiu'c can lie obtained 
from respiratory expeiiments that more active com- 
bustion ot glucose IS a iieiessary accompaniment of 
the lowering of blood sugar. The consum])tion of 
oxvgeii greatly uu-reases in dogs ])receding tlie on.set 
ol symptoms, and the respiratory (|uotient usually 
bei'omes soniew'hat raised (Dixon, ICadie, and Pember). 
but in mice changes ol an ojiposite iharacter oiciir 
(Dudley, Laidlaw.Trev an, and lioock) ; in rabbits the 
symptoms are at first like those in dogs, though less 
marked, and siiliseiiueiitly like those in niii'e. 

The glucose whi( h disapjiears is apparently neither 
oxidised to carbon dioxide and water nor yjolymerised 
into glvi'ogen. h’or the jire.sent the jirobleiii is un- 
solved, but we must not lose sight of the yiossibility 
that insulin changes both glucose and glycogen into 
some intermediary product w^hieh we fail to identify 
with our present methods of analy.sis, either bei au.se 
it does not give the reducing reactions upon which the 
detection and estimation of sugars depend, or because 
it is not precipitated by alcohol alter treatment with 
strong alkali, whiidi is the iharacteristic property of 
glycogen. That such substances may exist in the 
tissues is indicated by the fact that it is impossible 
after injecting large amounts of sugar into animals to 
recover much more than one-half by chemical analysis 
of the entire body. 

Whatever may be the nature of the mechanism by 
which the blood sugar becomes lowered, there is no 
doubt that it acts in the tissues and not in the blood 
itself (Kadie). Thus, the addition of insulin to blood 
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incubated outside the body does not alter the rate at 
which the sugar disappears from it, and when the 
isolated heart is perfused with a suitable .saline solution 
containing sugar the addition of insulin to the solution 
causes this to lose its sugar more rapidly (Hepburn and 
Latchford). The hyjioglyca-mic effect of insulin lasts 
for a period which varies in different animals. In 
rabbits the blood sugar often begins to rise again in 
about an hour after the injection, but this depends very 
largely on the amount of glycogen which is stored in 
the liver. This becomes converted into glucose to 
replace that lost irom the blood, so that well-fed 
animals show' much quicker recovery and can with- 
.stand much larger do.ses of insulin, witlioiit the develop- 
ment of symptoms, than those previously starved. 
This mobilisation ot tlie carbohydrate reserves would 
appear to ilepend on the transmission to the liver 
through its nerve supidy of mes.sages set up by the 
hypoglyca-mic condition, tor Burn has shown that if 
the nerve pathway (splanchnic) be locked by the 
drug ergotonine, insulin causes, in well-fed animals, 
a more jirotoiind degree of hypoghca-mia than 
otherwi.se. 

Another imjiortant effect of in.sulin is on the hyjier- 
glycamiia due to other causes than removal of the 
pancreas So far as it has been investigated, insulin 
IS capable ot preventing tbe development of hvper- 
glyca-mia in all these I'oiidilions. Most attention lias 
been paid to its effei't on the hyperglycieinia due to 
epinephrin, partly because of tlie possibility that 
insulin tna\ be assayi-d by determining the amount 
neiessar) to antidote a known amount ol ejiiru-phrin, 
which itseli can be uccuratel\ assayed, and jiartly 
be(-au.se an investigation ol the jjIin siological antagonism 
between these two hormones Tiia\ throw some light 
on the mechanism of the action of insulin One 
examjile may be gi\en to illustrate this. We have seen 
that insulin lauses the glycogen stored in the liver to 
become less in amount, acting in this regaid like 
epinephrin, although probably much less (juickly. 
When insulin is given along with ejnnephrin, however, 
glycogen disajipears Irom the liver much more slowly 
than with epinephrin alone, induating that under 
(-ertain conditions the pancreatii' hormone arrests 
rather than stimulates the breakdown ol glvi'ogen. 
When the.se two hormones are in excess in the body, 
one jirevents the other from causing glycogen to 
disappear. Another curious result of a somewhat 
similar nature has been obtained bv' Bum with 
pitiiitrin, a hormone derived from the jiitiiitary gland. 
When it is given along with epinephrin il also prevents 
hypcrglycjcmia, and when it is given with in.sulin it 
prevents hypoglycfemia. 7 'hese results indicate the 
very puzzling nature ol the problem of the action 
ot insulin, and they show that this action may 
possibly be linked with that of other hormones in the 
animal. 

('hemically, insulin usually gives the biuret te.st, and 
it behaves in its general properties not unlike a proteose. 
It may, however, be a much .simpler substance, since 
active preparations have been obtained from the 
pancreas of the skate, in which no biuret test could be 
obtained. Its chemical identity being unknown, it is 
ofs, course out of the question that it could at present be 
prefS^rgd synthetically. 
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The Origin of Petroleum. 


U NLIKE most problems coneeming origins, which 
have but a philosophic or academic interest, 
that of the genesis of petroleum has a distinctly practical 
significance, for if solved, prospectors for mineral oil 
would be provided with important data and chemists 
might learn how to produce artificially valuable sub- 
stances similar to, it not identical with, natural petro- 
leum. Man’s fertile imagination has spun not only an 
embarrassing number of speculations and hypotheses 
conc'erning the nature of the raw material or materials 
from which petroleum has been derived, but also 
innumerable explanations of the modus operandi of its 
formation. Of these, only a tithe remains. Explana- 
tions that affirm a cosmic origin or po.stulate volcanic 
activity as the effet.tive('ause, have long been abandoned, 
and to-day there are only three which find si'ientific 
support. I'he least popular of these, the inorganh' 
theory, alTirms that petroleum originates from the 
interaction of metallic carbides, presumed to exist 
immediately below the earth’s outer crust, and .steam, 
whereby various In drocarbons are formed, and these 
undergo further changes, including jjolymerisation, to 
])rodiu-e the ('ompounds that are found in petroleum. 
It has recently been suggested that the methane syn- 
thesis from (‘arbon monoxide or dioxidi* and hydro- 
gen, in the presence of a cataKst, such as vanadium 
or nickel, of which traces are found in petroleum, might 
also explain the initial lormation of hydroi'arbons in 
Nature, and the jiresence of methane in natural gas ; 
but these .suggestions fail to interyiret the occurrence 
of oplicallv-active substances m ])etroleum, and the 
presence of nitrogen in some oils, while geologists have 
met them with uncompromising hostility. 

The views that are uj)|)ermost to-day are that 
petroleum is (leri\ed from either animal or vegetable 
substances, or from both of these sources, and the chief 
direct evidem e supporting this organn' theory is the 
occurrence in ])etrolileroiis strata of vegi'table and 
animal remains, im hiding, in a tew ca.ses, remains of 
bacteria Important, if less direct, testimony is the 
presence in petroleum ol the optiially-active sulistances 
cholesterol and ]jhytosterol, which are characteristic 
constituents of animals and plants, respectively. The 
various elaborations of this view are iiiainl) concerned 
with the nature of the chemical reai tions involved, and 
how they are influenced by the three determining faetors 
of pressure, temperature, and time , it is, however, not 
easy to formulate atiy one hypothesis to explain the 
formation ol such complex mixtures as mineral oils, and 
still more difficult to account for the great diversity in 
chemical composition exhibited by mineral oils from 
different localities. 

The evidence admitted by those who believe in a 
purely animal origin includes the statements : that 
petroleum found in jiriinary rocks is much more often 
accompanied by animal than by vegetable remains; 
that formations containing only plants arc not bitu- 
minous ; that mixtures of hydrocarbons similar to 
those found in petroleums can be made artificially from 
animal fats, and that such production can be observed 
in Nature to-day, notably in the coral reefs and lagoons 
of Djebel Zeit in Egypt. The scarcity of animal fossfls 
in petroliferous strata is explained by assuming tbatoc 
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fauna were either skeletonless, or, if not, their calcareous 
coatings were dis.solved by the carbon dioxide liberated 
during their decomposition. Advocates of the vege- 
table origin doubt if the supply of animal matter has 
been .sufficient for the purpose, plants being much more 
plentiful than animals ; they comment on the absence 
of pho.sphatic deposits from the vicinity of oilfields ; 
and niaru trace relationships between coals and 
petroleum. 

Mr, E. 11 , (’unningham-t'raig is one of the foremost 
supporters of the ])urel\ \ egetable theory, and in open- 
ing the discus.sion on the origin ol petroleum, held by 
the Institution of Petroleum Tei hnologists in London 
on October (), he brought forward evidence in its favour 
derived from recent researches, (leological evidence is 
ac'cumulating in support of the view that coals and 
lignites are related to petroleum. Thus, in Trinidad, 
the three main oil-bearmg horizons have eaih a car- 
bonaceous })hase in some other district, and the petro- 
liferous and caibonaceous jihases ap])roach each other 
very closely m some loiahties. Similar evidence is 
found in Venezuela, Ihirma, Assam, Hungary, and 
Rumania. The D’ Arc y well, near 1 falkeith, was drilled 
on the assumption that oil-shale deposits represent 
petroleum that is “ dead and buried,’’ and therefore 
that free petroleum might be found beneath the oil- 
shale senes ; actually it was discovered below the oil- 
shale at each of two pri'dii ted depths. Dr. ¥. Hergius, 
of Heidelberg, has hydrogenised coal by heating it in 
Iree h) drogen in an autoi lave at \ ery high jiressures and 
at temperatures up to 455*^' ('. As the result of an 
exothermic reaction, a h(|uid was obtained that was 
“almost identical with <Tude petroleum.’’ The deter- 
mining factors of the lormation were the proportion of 
volatile matter in the ( oal and the pressure. Nature, 
it is thought, rna) act in a similar wav , but more slowly 
and at lower temperatures, on vegetable matter before 
it has reached the coal stage, i.c. while it still contains 
much hydrogen in proportion to carbon. 

Supportersof theanimal theor) ..said Mr.t'unningham- 
Craig, should endeavour to repeat Dr. liergius’s experi- 
ments with animal matter in place of vegetable. 
Cannel coals yield most oil on distillation ; they contain 
much inorganic matter and are not highly carbonised. 
Torbanites also give high vields of oil and arc to be 
regarded as cannels i-ontaining colloidal inorganic 
matter which has been heated in a natural autoclave. 
In this process it is assumed that the oil liberated from 
the torlianile combines with the colloidal inorganic 
matter to form the gels that can be seen in the micro- 
scope ; but the conversion into petroleum has not been 
complete owdng to partial carbonisation. Prof, A. E. 
Flynn has separated and investigated the gels occurring 
in torbanite from Nova Scotia, and has proved con- 
clusively that they arc not vegetable fossils ; so that if 
oil-shale is petroleum “ dead or buried,” torbanite is 
petroleum “ still-born.” 

Mr. ('ainningham-CTaig’s paper met with many 
criticisms, both from the chemists, led by Dr. A. E. 
Dunstan, and from the geologists, led by Mr. Dewhurst. 
1 )r. Dunstan raised obstacles to more than one theory’ ; 
for example, he cannot admit that the laboratory 
methods of producing hydrocarbons from fatty acids 



628 


NATURE 


[October 27, 1923 


are applicable in Nature, and it is difficult to see why 
the molecules of such acids occurring in natural fats and 
containing even numbers of carbon atoms should give 
rise to molecules present in petroleum which contain 
both odd and even numbers of carbon atoms. lie has 
analysed many times the liquids obtained from coal by 
the liergius method, and has found that their similarity 
to petroleum is very remote. How can the presence of 
benzene, toluene, and xylene in certain petroleums be 
explained ? Is it not probable that there are several 
modes of origin ? Light is required on the origin of the 
vast amounts of methane present in natural gas. What 
happens to the nitrogen and phosphorus contained 
in animal organisms ? Why is iodine so scarce in 
petroleum ? Mr. Dewhurst said that petroleum found 
in the Upper Silurian was much earlier than the earliest 
vegetation, and earlier than the coal found in the Late 
1 )evonian . Palaeozoic oil was probably formed from any 


organic matter available, and there were two distinct 
types of oilfield : the lignitic, of vegetable origin, which 
was deposited in areas where the climate was moist, and 
oilfields of marine animal origin, which are found 
associated with deposits of salt, gypsum, etc., and were 
formed in deltas that were cut off later from the 
mainland. 

The discussion generally was suggestive and served 
its purpose in crystallising thought around important 
nuclei. If it did not bring nearer a definitive solution 
of the problem, it at least showed how far we have 
progressed since the time when a Polish cleric, named 
Kluk, traced the origin of petroleum to the Garden of 
Eden, which was so fertile that it must have contained 
fats ; at the Fall this fat partly volatilised and partly 
sank into the earth, where it was finally transformed 
into mineral oil by the changes induced by the Flood. 
Truly, a science progresses by changing its points of view. 


Obit 

Dr. Uerbkrt McLeod, F.R.S, 

D r. HERBERT MrLEOD, who died on October 3, 
was born at Stoke Newington on February 9, 
1841, and was the son of Mr. Bentley Md^cod. He 
was educated at .Stockwell Grammar School. In i860 
he bec ame lecture assistant to Prof. A. W. Hofmann at 
the Royal College of C.heinistry. Former students of 
this College never forget the brilliant way in which 
McLeod carried out the experiments shown at the 
lectures. Hofmann was so impressed by his ability 
that he arranged that, in addition to acting as his 
assistant, McLeod sliould take the entire College 
curriculum. He worked with Hofmann on aniline 
dyes and had a part in the discovery of magenta. 
McLeod accompanied Hofmann to Berlin. A little 
later he returned to the Royal College of Chemistry 
as assistant to Prof. Frankland. At this period he 
published papers on acetylene, on a new form of 
aspirator, and, in conjunction with Frankland, a Report 
to the British Association on tlie determination of the 
gases in well-waters. 

In 1871 McLeod was appointed professor of experi- 
mental science (afterwards chemistry) at the Royal 
Indian Itngineering College, Cooper’s Hill. He held 
this post till 1901. In 1876 he published a description 
of “ An Apparatus for Measurement of Low Pressures 
of Gases.” The McLeod gauge described in this 
paper is now commonly used. A little later, in 1878, 
Mcl^od published, in conjunction with G. S. Clarke 
(now Lord Sydenham), a paper on “ Some Figures 
exhibiting the Motion of Vibrating Bodies and on a new 
Method for Determining the Speed of Machines.” 
The method, developed in this and in later papers on 
the subject, has since led to most important applica- 
tions. He devised a sunshine recorder and took a 
keen interest in meteorology, making daily observations 
at 9 A.M. and 3 p.m. over a period of twenty years. 

A visit paid by the late Lord Salisbury to the Royal 
College of Science led him to invite McLeod to co-operate 
with him in scientific experiments. Week-end visits 
to Hatfield House were frequent until Lord Salisbury 
became Prime Minister. Some account of tliese 
experiments was given in the obituary notice of Lord 
Salisbury which McLeod wrote for the Royal Society. 
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From 1888 onwards McLeod had been reading proofs 
of the Royal Society’s Catalogue of Scientific Papers. 
After the death of Mr, George Griffith in May 1902, 
McLeod undertook the direction of this Catalogue. 
His chief work upon the C atalogue was the preparation 
of a subject-index to all scientific pa})crs published 
between 1800 and 1900. All the index slips necessary 
for this work were prepared under his direction, and 
the volumes for mathematics, mechanics, and pliy.sics 
were published. The autlior ('.atalogue for 1883-1900 
was also under his charge, and he had seen half of this 
through the press when, in 1915, he was obliged, 
through ill-health, to give up active work. 

McLeod was honorary LL.D. of St. Andrews, was 
elected a fellow of the Royal Society in 1881, and was 
president of the Chemical Section of the British 
Association at Edinburgh in 1892. He became a 
fellow of the Chemical Society in 1868 and served on 
its council in 1871-74, and again 1880-84. He was 
vice-president of the Chemical Society in 1887-90, 
and again 1901-4. He served on the Council of the 
Royal Society in 1887-89. 

Dr. Arthur A. Rambaut, F.R.S. 

Arthur Alcock Rambaut, Radcliffe Observer at 
Oxford, who died at a nursing home on October 14, 
after a prolonged illness, was bom at Waterford 
on September 21, 1859, ^ son of the Rev. E. 

F. Rambaut. At Trinity Cxillege, Dublin, he won a 
first science scholarship in 1880 and took his degree 
the following year as senior moderator and gold 
medallist in mathematics and mathematical physics. 
Having spent some time as senior science master at 
the Royal School, Armagh (where he had been educated 
himself), he was in 1882 appointed assistant at the 
Dublin University Observatory at Dunsink under Sir 
Robert Ball. He had charge of the transit circle and 
observed regularly with it for about eight years, the 
results being published in Parts VI. and VII. of the 
“ Astronomical Observations and Researches made at 
Dunsink.” This work was laid aside when Mr. Isaac 
Roberts presented the observatory with a 15-inch 
reflector, with which some of his earliest work in 
astronomical photography had been made. Rambaut 
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comrnenced work with this instrument as soon as the 
clockwork had been somewhat improved, and a photo- 
graphic survey was made of tlie great star cluster in 
Perseus and published in a paper by Ball and Rambaut 
in the Trans. R. Irish Academy. Soon after, in the 
autumn of 1892, Ball left for Cambridge and Rambaut 
was appointed to succeed him as Andrews professor of 
astronomy and Royal Astronomer of Ireland. During 
the next five years he c'ontinued his photographic work, 
but under great difficulties and with long interruptions, 
as the mounting, clockwork, and the dome under 
which the instrument was housed were all found to be 
useless and had to be re})laced by others. 

In 1897 Rambaut left Dunsink to take up the post of 
Radcliffe Observer at Oxford. Lip to that time the 
Radcliffe Observatory luid been devoted almost 
altogether to meridian work, and the observations made 
since 1839 had been regularly puldished. But a vast 
number of observations made m the years 1774 to 1838 
had never been prepared for publication, jxnd Rambaut 
spent a good deal ot time examining them, lie showTtl 
that they had been caretully made and would be worth 
printing, but he did not suc'ceed in obtaining the netes- 
sary means for reducing and printing these old observa- 
tions. In the meantime the Radcliffe 'rrustees decided 
to procure a first -(lass instrument for astronomical 
photography, and a tower was built in the grounds of 
the oliscrvatory, surmounted by a dome 32 feet in 
diameter. In this was, in 1902, erected a photogra])hic 
instrument by Sir 1 loward (Irubb, ('(insisting of a photo- 
gra])hic refractor of 24 inches aperture and an 18-inch 
refractor for \ isual w ork. In 1 904 stellar parallax work 
was commenced, arranged ac('ording to the programme 
proposed by Kapte)m and in ('onsultation wdth him, and 
this wnrk has been continued ever since. A volume of 
the Radcliffe Observations publislied about a month 
ago contains the resulting parallaxes of 2400 stars in 
addition to lull descrijitions ot the instrument and 
measuring apparat us. 

More than a vear ago Rambaut was attacked by 
illness, from which he never recovered. It was there- 
fore very fortunate that the ('hief work of his life had 
been completed. Tie will be much missed by the many 
friends his cheerful and kindly disposition had won for 
him at Oxford. He lea\es a widow and three sons to 
mourn his loss. J. L. E. 1 ). 

i)R. J. A. llAKkEK, O.B.E,, F.R.S. 

John Am.en TTarkkk wns born at Alston, Cumber- 
land, on January 23, 1870, and dic'd at llighgate on 
October 10. Be was thus only in his fifty-fourth year 
at the time of his death. The .son of the Rev. John 
Harker, Congregational minister, he was educated at 
Stockport Grammar Scliool, thence proceeding to the 
University of Manchester (Owens College), where he 
was elected I’falLon scholar in chemistry in 1891 and a 
year later Berkeley fellow in physics, taking his M.Sc. 
A research course at Tubingen followed, where he 
took the Ph.D. 

Harker spent some little time in France, working 
with Moissan on electric furnaces, and in collalxiration 
with Chappuis carried out in 1900 a classic comparison 
of the gas and platinum thennometer scales. About 
this time the National Physical Laboratory was being 
brought into being at its first home at Kew Observa- 
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tory, and Dr. Darker w’as one of the little band of 
devoted workers whom Sir Richard Glazebrook 
gathered round him at the beginning of the great 
endeavour which resulted in the present in.stitution at 
Teddington. Darker became chief of the thermometry 
branch of the Phvsu's Department. His w’ork over 
a i)eriod of the next ten years is largely reflected in 
a series ot valuable papers, mostly on high tem])era- 
ture measurement, lor which he receised the F.R.S. 
in T9T0. At the International Petroleum Congress 
at Vienna in 1912 he was the delegate of the British 
Government, llis researches with W. P. Higgins on 
flash-points of oils enabled him to make valuable 
contributions to the discussions. In association with 
the ])re.sent wTiter, Dr. Harker subs('(juently worked 
on the thermioni(’S ot high-tem[)erature lurmu'es — 
a subject on which he gave a Friday evening discour.se 
at the Koval Institution. In 1913 he went lor several 
months to F.skdalemuir Observatory as temporary 
superintendent. 

Wh('n the War broke out Harker was lent by the 
National Physical Laboratory to the Inventions 
Department of the Ministry of Munitions, and became 
direc'tor of the research laboratory and was resjKmsible 
for the organisation of the work of the Nitrogen Pro- 
ducts Committee. In this capa('itv he visited Canada 
and the United Stat(‘s in 1918, and was on board the 
Cunard liner Andanta when she was tor])C(l()ed off 
ntjrthern Ireland. On that occasion a generous act of 
self-sacrifice und(n]btedly aggravated the ill effects of 
the exposure on his constitution. Harker also went 
on similar missions to Norway, Sweden, and France. 
He received the O.ll.K. in recognition of liis valuable 
W'ar services. 

Alter the War, Harker returned to Teddington for a 
brief period before setting up as a ('onsulting engineer 
with Dr. J. F. Crowley in Westminster. He was a 
vi('e-pre.sident of the Jmraday Society, and had served 
on the Council of the Physi('al Society. Ifi' was a 
prominent member of, among others, the Oxygen 
Committee and the Gas ('ylituiers (ommittee of the 
Resear('h D{'partment. 

Darker was a man of great scientific keenness and 
a highly strung and very likeable personality, who 
will be greatly missed by his friends. He possessed a 
great fund of scientific rcminiscenc('s. Though never 
of robust physkiue, he did not hesitate to make frequent 
inroads on his reserve of nervous energy. His devotion 
to his War diities doubtless served to undermine his 
(’onstitution, and at the end his illness was only short 
in duration. He married Ada, the daughter of the 
late Thomas Richardson, of Alston, and had two 
sons and three daughters. The cremation took place 
at Holders Green on Saturday, October 13. Among 
those pre.sent w'cre Sir Richard Glazebrook and Sir 
Robert Robertson. Dr. T. IC. Stanton represented 
the Royal Society and Dr. E. Griffiths and Mr. F. H. 
Schofield the Director an'd staff of the National 
Physical Laboratory. G. W. C. Kaye. 

We regret to announce the following deaths : 

Rev. H. J. Bidder, a curator of the Botanic Garden, 
j Oxford, on October 19, aged seventy-six 

Mr. K. A. P. Rogers. Donegal lecturer m Trinity 
^ College, Dublin, on October 17. 



NA TURE 


[October 27, 1923 




Current Topics and Events. 


Spaiilingek’s cnns\imption cure is once more 
brought to public notice, and, at the invitation of Baron 
tlenri de Kothscluhl, Mr. Spahhn^cr met a number 
of medical men at tlie Hit/: l lolel m London la^t week. 
In an artule m NATrui., April 7. p. .153, we published 
till' main fuels, so far as thev were known, of Spah- 
liiifier’s ( onsimi])! ion cure. His ( laims were shown 
to rest on a sctics of categoric statements of w’hich 
WT stdl await scientiiK ])roof In some mysterious 
wav, howi’ver, the subiect ris iirs like the si'asons, 
and vet we get no ftlrlher \\ e are now' mforined that 
hi* cinnot ])rodiiC(‘ the “goods'* because the Spah- 
hnger fainih fortune to the extent of <So,ooo/ has 
been Sjieiit 111 the experiments, and therefore more 
will be reipiired belore tin* ])iibhc can taste the 
bi'iiefit When it is remembered that such a sum 
would iiearlv nuimtain the K'oikefeller Institute m 
New York for a vear, it is diHicult to understand 
wliv Ihe result is so uii'agre The object of the 
meeting m London was to produce a pamphlet 
whiih would gi\e the history of Spalilmger’s work, 
jiarticulais of jiajiers whith have been read, and 
clinical histories of the eases hithi'rto treate’d When 
thc'se w'orks have been in the hands of doctors lor a 
month or six weeks, wc an* going to iiear about the 
Spalilinger treatment again, we are told, for an appeal 
will be made to a generous juibhc for money to larry 
on the work In thi'se days of scarcity, it would 
seem advisable to know something about the remedy 
apart from the claims m.uli* on its behalf. 

ThI’, statement made by Sir L. Worthington- 
Evans to the Imperial Economic Conference, on 
cable conimunication throughout the Empire, is quite 
satislaclorv. Before the War none of the .Atlantic 
(Tibli's was owned by a British company. Now 
there arc tw'o The (Icrman cable from Emden to 
New' ^’ork via the '\/ores has been acquired and 
diverted, and tlie cable of the Dirett United States 
Co. has been purehasi'd 'I'lie average transmission 
time for full rate telegrams between l>ondoii and 
Montreal is now' about 43 minutes. The otlicr link 
in the State-owned route to Australia and New 
Zealand is the Bacitic Cable laid in H)o2. It is now 
loaded tints full cajiacity, and the question of duplicat- 
ing it is under consideration In other parts of the 
world the cables provided bv tlie J'iastern Telegraph 
Co. and its as.soeiated eompanics liavc proved capable 
ol meeting the demand. These companies and the 
Pacific Cable Boaid did invaluable work during the 
War Britain, howexer, has fallen beliiiul other 
nations in radio eommuineation. America, France, 
(Germany, Jajian, and the Argentine have outstrip])ed 
us. Tins IS due to the apjiarcntly interminable 
negotiations lietweeii tin* Alareoni Companv and the 
(ioverninenl. Wc liavc good hopes that wnth the 
able help of the Dominion Premiers an agreement 
will soon lie arranged. Lord Burnham suggests that 
jiermission be given to private enterprise to operate 
the stations, the Cio\ eminent reser\ing the right of 
purchase alter a term of years. Judging, however, 
from the analogous experiment that was tried when 
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electricity supply companies w'crc first established 
in Great Britain, we think it very doubtful whether 
a scheme of this nature would succeed. Several 
other suggestions have been made, and wc* sincerely 
hope in the national interests that this little-creditable 
dispute will soon be settled. 

SiNcr: Summer Time w'as first introduced in iqih, 
mariv ditterenl views have been expressed as to 
wdicn it bhould begin and end Expediency rather 
than principle serins to have determined these dates, 
which. Ill (ire.it Britain, have v.inrd from March 2,j 
to .'\pril 8 at the beginning and Septemlier 17 to 
(Tclober 25 at the end ’I'liere lias also been no 
general agreement bctw'een Great Britain and other 
European countries as to the period during which 
Summer Time should be m force Mr Brulgeinan, 
Home Secretary, told a deputalion from the New- 
castle (Tiainbi'r of Commerce on October iq that 
he was consulting authorities in Eranee in the hojie 
of arriving af such an agreement. 'ITie tlates in 
(ireat Britain, namclv, the day following the third 
Saturday in April and the day following the third 
Saturd.iN 111 Sejitember, are laid down by the Summer 
Tune Act, and it will be netessary to repeal or amend 
this Alt 111 order to extend the period, as urged by 
the Newcastle deputation. Duration of daylight is, 
of eonrse, a function of latitude, so that whatever 
dates are decided upon for the change of time- 
reckoning must he a compromise as to their effects, 
even ui different parts of Gre.it Britain During 
the summer months Newcastle and places north of 
it do not need Summer Time legislation to give them 
ihiylight ilnrmg all their working hours On this 
account, it has been suggested that Greenwicli Time 
should be used near the summer solstice— say m 
June and Jiilv— so that docks would liavc to be 
altered four times a year instead of tw'o. 'Dns 
would, however, increase the confusion already 
caused bv the infroduction ol Summer 'rime, ami 
we trust that the change will be limited to two dates 
a vear, whatever they are. 

Ir is rather mtcrestmg to note that among the 
representatives of the Dominion of Canada at the 
Imperial Conference now' sitting in Jx^ndon, live of 
them arc fellows of the Itoval Society of (Tiiiada. 
1 'he Kt. Honourable William T.yon Mackenzie King, 
Prime Minister, author of several works on political 
economy; Dr. (!). D. Skelton, professor of political 
economy at Queen’s University ; Dr. U. 11 Coats, 
Dominion Statistician ; Col. A. G Doughty, Dominion 
Archivist, arc all members of Section IT. (History 
and Literature) of the Koval Society of Ginada ; 
whilst Dr. CTiarles (iamsell, who is honorary secretary 
of the Society, Deputy Minister of Mines, and has 
under his direction the Cieological Survey, the 
National Museum, and the Mines Branch of the 
department, is a member of Section IV. (Geological 
and kindred Sciences). There is also associated 
with these representatives Dr. J. H. Gnsdale, Deputy 
Minister of Agriculture, also the head of the Experi- 
mental Farms of the Dominion, the post formerly 
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held by a past president of the Royal Society of 
Canada in the person of the late Dr. W. E. Saunders. 
It is thus evident that in the fields of literary, historical 
and scientific research in Canada, the right men were 
found to represent that portion of the British hhnpirc 
at the Imperial Conference. 

On Tuesday next, October 30, occurs the centenary 
of the death of Dr. Edmund Cartwright, the inventor 
of the power loom and other textile machinery. 
Born in 1743, a few years after Arkwright, his hie 
coincided with the great Industrial Revolution, to 
which he made notable contributions. Of a good 
Nottinghamshire family, he was educated at Wake- 
field Orammar School and at I’mversity College, 
Oxford, ami took holy orders. He was given the 
perpetual curacy of Brampton, near Wakefield, ami 
in 1779 he was ajipomtcfl to the living of (ioadby 
Marwood, m J^eict'stershire ; it was there he made 
his first loom. It was during a holiday visit to 
Derbyshire m 178} that his attention was directed 
to the need of a mechanically worked loom, and 
though he had had no previous experience of inechamcs 
or weaxiiig, with the aid of the village carpenter and 
smith, he made a rude form of loom which could be 
worked by other agency than the hands and feet 
of the weaver. He took out patents, at Doncaster 
set up a f.ictory, and there produced the earliest 
samples ol power wovimi goods '\t the same time, 
he turned his mind to the dilficult ])roblem of wool- 
combing by machinery, and here again nuule a certain 
amount of advance, llis projects, howaiver, jiroved 
financial failures, and in 1703 he sold his factory 
and removed to London. Among his ot her inventions 
was an engine to be driven by steam or spirit vapour, 
m whiih he appluxl the practice of surface condensa- 
tion. He was also knowm for his experiments in 
agriculture and for several years worked for the Dukes 
of Bedford at Woburn. 'Phough the power loom 
came into u.se somewhat slowly, by the beginning 
of the nineteenth century it w'as becoming comiiion, 
and m i8o() Cartwright’s services to the cotton 
industry were acknowledged by the grant to him 
by the Government of a sum of 10,000/. A part 
of this Cartwright spent on the purchase of a farm 
m Kent, and there he spent the evening of his days, 
experimenting to the last. 

" The Martyr Roll of Science " is the title of a 
sympathetic article by Mr. Harry Cooper in the 
Sunday al Hume for October, in which details arc 
given of the life and work of many of those who have 
given their lives in the pursuit of knowledge and the 
service of mankind. No mention is made of the 
victims of engineering and chemical anil phy.sical 
research, and only a passing reference to those 
of geographical exploration— -Franklin, Scott, and 
Shackleton — the bulk of the article dealing with the 
tragic hapjiemngs of medical research. Arthur Bacot 
and II. T. Ricketts were stricken down by typhus 
fever, and the interesting information is given that 
a hundred years ago Sir Humphry Davy likewise 
contracted typhus fever, then so familiar in prisons 
as to be known as “ gaol fever,” having visited New- 
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gate in order to devise a disinfectant againsj; the 
disease, but happily recovered. Yellow fever claimed 
Jesse Lazear, who allowed himself to be bitten by 
mosquitoes that had fed on the blood of yellow fever 
patients. The list of X-ray martyrs is unhappily a 
long one — Hall-Edwards, Lystcr, Clarence T)ally, 
Ironside Bruce, Radiguct, Kassabiau, Vaillant, 
Bergonie, aud others. Kala-azar attacked Pirric, 
and other names might have been added to Mr. 
Coojier’s roll of lioiiour Thus trypanosomiasis 
cl.iimed Tulloch : African tick fever, Dutton; yellow 
fever, W.ilter Myers , and typhoid fever, Louis 
Jeiincr and Allan iMacfadyen. ” Such heroisms give 
the answer to those who iinagmc Science to be a 
rigid, emotionless thing, and its devotees to be hard 
men, forgetful of hiunamty in their intellectual 
absorption.” 

The inaugural lecture of Prof, A. V Hill in the 
Anatomy Theatre of the Institute of Medical Sciences 
at Univcrsily College on October iG was a brilliant and 
mspiriiig account of the jiroseiit tendencies of physio- 
logical .science. Prof Hill came to physiology from 
physical science and is thus more favourablv situated 
m regard to liis freedom of suggestion and criticism 
than many biologists of a more restricted training. 
As present tendencies, he instanced the unparalleled 
advance in biocluMiiistry during the past few years. 
It IS now difficult to define precisely where physiology 
ends and biochemistry begins Day by day the 
analysis of the whole mechanism of the living organ- 
ism becomes more reiined and elaborate. Prof. Hill 
cited the brilliant work of Hartridge and Roughton, 
wdiich lias recently brought the study of the time- 
cour.se of the reactions of hiemoglobin with gases, 
occupying only a lew hundredths of a second, under 
direct experimental observ'ation. The development 
of further and finer physical methods ot analysis is 
another tendenev, while the old mam road of the 
experimental method nnnaiiis an essential means to 
progress in iihysiology. Direct physiological research 
on man is developing to the great advantage of 
metUcine and sociology. It is essentially the study 
of the normal. A fifth tendency is less obvious : the 
amplification of the field of zoology through the 
afloption ol expcnnuintal methods. That may help 
to correct the analytical tenilency. Rc-synthesis is 
necessary and zoology will not forget the animal as 
a whole. Anatomy, too, will gam as increasingly 
greater emphasis is placed upon the living structure, 
and the elucidation of the working of the central 
nervous system will link up structure with function. 
Not the least interesting remarks of Prof. Hill were 
those concerning the spirit of adventure — even a 
reckless spirit of adventure — in science, without 
which the most highly organised team work must be 
sterile and bureaucratic. The adventnn'r may be 
wrong, but he ” catalyses ” his more reasonable 
brotlicrs. 

The Salters’ Institute of Industrial Chemistry has 
awarded sixtj'-fonr grants 111 aid to chemical assistants, 
occupied in factory or other laboratories in or near 
London, to facilitate their further studies. 
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Current Topics and Events. 


Spaiilingek’s cnns\imption cure is once more 
brought to public notice, and, at the invitation of Baron 
tlenri de Kothscluhl, Mr. Spahhn^cr met a number 
of medical men at tlie Hit/: l lolel m London la^t week. 
In an artule m NATrui., April 7. p. .153, we published 
till' main fuels, so far as thev were known, of Spah- 
liiifier’s ( onsimi])! ion cure. His ( laims were shown 
to rest on a sctics of categoric statements of w’hich 
WT stdl await scientiiK ])roof In some mysterious 
wav, howi’ver, the subiect ris iirs like the si'asons, 
and vet we get no ftlrlher \\ e are now' mforined that 
hi* cinnot ])rodiiC(‘ the “goods'* because the Spah- 
hnger fainih fortune to the extent of <So,ooo/ has 
been Sjieiit 111 the experiments, and therefore more 
will be reipiired belore tin* ])iibhc can taste the 
bi'iiefit When it is remembered that such a sum 
would iiearlv nuimtain the K'oikefeller Institute m 
New York for a vear, it is diHicult to understand 
wliv Ihe result is so uii'agre The object of the 
meeting m London was to produce a pamphlet 
whiih would gi\e the history of Spalilmger’s work, 
jiarticulais of jiajiers whith have been read, and 
clinical histories of the eases hithi'rto treate’d When 
thc'se w'orks have been in the hands of doctors lor a 
month or six weeks, wc an* going to iiear about the 
Spalilinger treatment again, we are told, for an appeal 
will be made to a generous juibhc for money to larry 
on the work In thi'se days of scarcity, it would 
seem advisable to know something about the remedy 
apart from the claims m.uli* on its behalf. 

ThI’, statement made by Sir L. Worthington- 
Evans to the Imperial Economic Conference, on 
cable conimunication throughout the Empire, is quite 
satislaclorv. Before the War none of the .Atlantic 
(Tibli's was owned by a British company. Now 
there arc tw'o The (Icrman cable from Emden to 
New' ^’ork via the '\/ores has been acquired and 
diverted, and tlie cable of the Dirett United States 
Co. has been purehasi'd 'I'lie average transmission 
time for full rate telegrams between l>ondoii and 
Montreal is now' about 43 minutes. The otlicr link 
in the State-owned route to Australia and New 
Zealand is the Bacitic Cable laid in H)o2. It is now 
loaded tints full cajiacity, and the question of duplicat- 
ing it is under consideration In other parts of the 
world the cables provided bv tlie J'iastern Telegraph 
Co. and its as.soeiated eompanics liavc proved capable 
ol meeting the demand. These companies and the 
Pacific Cable Boaid did invaluable work during the 
War Britain, howexer, has fallen beliiiul other 
nations in radio eommuineation. America, France, 
(Germany, Jajian, and the Argentine have outstrip])ed 
us. Tins IS due to the apjiarcntly interminable 
negotiations lietweeii tin* Alareoni Companv and the 
(ioverninenl. Wc liavc good hopes that wnth the 
able help of the Dominion Premiers an agreement 
will soon lie arranged. Lord Burnham suggests that 
jiermission be given to private enterprise to operate 
the stations, the Cio\ eminent reser\ing the right of 
purchase alter a term of years. Judging, however, 
from the analogous experiment that was tried when 
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electricity supply companies w'crc first established 
in Great Britain, we think it very doubtful whether 
a scheme of this nature would succeed. Several 
other suggestions have been made, and wc* sincerely 
hope in the national interests that this little-creditable 
dispute will soon be settled. 

SiNcr: Summer Time w'as first introduced in iqih, 
mariv ditterenl views have been expressed as to 
wdicn it bhould begin and end Expediency rather 
than principle serins to have determined these dates, 
which. Ill (ire.it Britain, have v.inrd from March 2,j 
to .'\pril 8 at the beginning and Septemlier 17 to 
(Tclober 25 at the end ’I'liere lias also been no 
general agreement bctw'een Great Britain and other 
European countries as to the period during which 
Summer Time should be m force Mr Brulgeinan, 
Home Secretary, told a deputalion from the New- 
castle (Tiainbi'r of Commerce on October iq that 
he was consulting authorities in Eranee in the hojie 
of arriving af such an agreement. 'ITie tlates in 
(ireat Britain, namclv, the day following the third 
Saturday in April and the day following the third 
Saturd.iN 111 Sejitember, are laid down by the Summer 
Tune Act, and it will be netessary to repeal or amend 
this Alt 111 order to extend the period, as urged by 
the Newcastle deputation. Duration of daylight is, 
of eonrse, a function of latitude, so that whatever 
dates are decided upon for the change of time- 
reckoning must he a compromise as to their effects, 
even ui different parts of Gre.it Britain During 
the summer months Newcastle and places north of 
it do not need Summer Time legislation to give them 
ihiylight ilnrmg all their working hours On this 
account, it has been suggested that Greenwicli Time 
should be used near the summer solstice— say m 
June and Jiilv— so that docks would liavc to be 
altered four times a year instead of tw'o. 'Dns 
would, however, increase the confusion already 
caused bv the infroduction ol Summer 'rime, ami 
we trust that the change will be limited to two dates 
a vear, whatever they are. 

Ir is rather mtcrestmg to note that among the 
representatives of the Dominion of Canada at the 
Imperial Conference now' sitting in Jx^ndon, live of 
them arc fellows of the Itoval Society of (Tiiiada. 
1 'he Kt. Honourable William T.yon Mackenzie King, 
Prime Minister, author of several works on political 
economy; Dr. (!). D. Skelton, professor of political 
economy at Queen’s University ; Dr. U. 11 Coats, 
Dominion Statistician ; Col. A. G Doughty, Dominion 
Archivist, arc all members of Section IT. (History 
and Literature) of the Koval Society of Ginada ; 
whilst Dr. CTiarles (iamsell, who is honorary secretary 
of the Society, Deputy Minister of Mines, and has 
under his direction the Cieological Survey, the 
National Museum, and the Mines Branch of the 
department, is a member of Section IV. (Geological 
and kindred Sciences). There is also associated 
with these representatives Dr. J. H. Gnsdale, Deputy 
Minister of Agriculture, also the head of the Experi- 
mental Farms of the Dominion, the post formerly 
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Research Items. 


DisEAfeTc Goulings IN Easi'ern Bengal. — Man 
in India, a periodical edited by that active anthro- 
pologist, Rai Bahadur Sarat Chandra Roy, has 
steadily improved in value as it has now reached 
its third volume. Perhaps the most intere.sting 
article in an excellent number is that on “ The Cult 
of the Codlings of Disease in Eastern Bengal,” by 
Mr. Sarat Chandra Mitra. He gives further evidence 
to show that the cults of the higlier gods— Brahma, 
Vishnu, and Siva — retain little mHuence on the rural 
populations, which is devoted to the propitiation and 
control of a mob of malignant demon.s, who cause 
disease among men and animals, failure of crops, 
and other evils which menace the villages. 

Tattooing and Pit Distortion --Two valuable 
ethnographical artich's, both illustrated bv" drawings 
and photographs, appear in L' Anthropologic (vol. 
xxxn Mos. 1-3, August 1923). The first, by Dr 
J. Herber, entitled ” I.es Tatoiiages dii ined an 
Ahirof,” describes a remarkable series ot foot tattoo- 
ing in Morocio, the markings taking in some instances 
an imitation of jewt'llery, such as anklets, and other 
decorations of the call 'J'hi' second papei, by 
M Gaston Mura/ and INladdh, Sophie Get.sowa, 
entitled, ” Ees l.cures dc's Eemrnt's DjingtiS, elites 
lA>mnies-a-Plateanx,” describes the extraordinary 
types ol the labiets list'd by the Saras-Djingc', im- 
])ro]u*rlv tailed the Saras-Kabas, a tribe of fetish- 
worshippers in the nt'ighbtiurhood ot bake Tchad, 
between tht' right bank of tlie Chan and the' Arab 
district of Salamal The TTench officers now m 
t'haige ol tins rt'gion have taken active nieasure.s to 
])revent tins barbaric form of decoration of the female 
fat e. 

Ea'iku’F. Rksearch in Factories. — The Journal 
of the Royal Statistical Society (July, 1923) contains 
a paper by Dr. I). K. Wilson on '* Some Recent 
Contributions to the Study of fatigue ” The writer, 
after giving a short historical outline of the activities 
of the Tndustrial I'atigue Research Board, gathers 
together the conclusions, iisuallv expressed in a tenta- 
tive way, lurnisheil by several different investigations 
in different industries. He points out that con- 
clusions, even though they are perforce baseil on a 
study of a few individual cases, when confirmed in 
several vvididy differing industries, are probably sound. 
Industrial research as yet is in its infancy, and condi- 
tions for carrying it on in a factory bear no resem- 
blance to those of a laboratory. A particular factory 
may employ only a few individuals on a given process, 
but, owing to the constitution of the factory, these 
individuals are typical of any likely to be employed 
for that procc.ss. . It therefore seems a likely hypo- 
thesis that what is true of these particular individuals 
with regard to such general problems as the length 
of the working day, rest pauses, ventilation, etc., will 
be true of others. It is pointed out that factory 
research is of the nature of applied science and that 
the conclusions and methods of several sciences not 
only have to be utilised, but also adapted, for the parti- 
cular conditions of factory life. 

Mendelian Inheritance in a Fern. — The varia- 
tions of the hart’s-tongue fern, Scolopendrium vulgare, 
are well known and nave often been illustrated by 
Druer>" and others. Prof. W. H. Lang {Journ. 
Genetics, vol. 13, No. 2) has studied the offspring 
produced by sowing the spores of a plant which was 
apparently normal except that one leaf was incised 
on one side though normal on the other. The 
prothalli so produced gave rise to young plants 
75 per cent, of which were normal (entire leaved) 
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and 25 per cent, incised. The latter, when reproduced 
bv spores, bred true like extracted recessiv'cs, while 
the two eiitirc-leaved offspring both proved to be 
again heterozygous. The original plant was evidently 
heterozygous, the normal condition being completely 
dominant to incised leaf. When spores were sown 
singly, thus producing isolated prothalli, such pro- 
Ihalli gave rise cither to all entire-loavmd or to all 
incised-leavcd plants, showing that, in accordance 
vvnth theory, the segregation of factors had taken 
place in the spore formation. 

Revision of the (vAitllocuinid.e. — The* family of 
Dev'^onian and C'arboniferons eniioids knovvm as 
Catillocrinidm is peculiar m combining marked 
asymmetry m the ctmiposition ot the ciij) with but 
slight asymnuTry in its shajie ; while a large anal 
Inlie does not prcviMil a terulenov to .syininclrv' m the 
fiinge of unbranchecl arms, 11 to 58 m number, 
which spring directly from the edge of the cup. 
Mr Frank Springer’s study of this assemblage 
(Smithson. Misc. ('oil , Ixxvi No. 3, Aug 1923) not 
only ailils new facts to oiu knowledge of it as well 
as of the Symli.athocnmd.e, but also raises questions of 
far-rcaching mipoitance 'I'hese families as well as 
their allies and admitted am.estors have always been 
credited with a nioiioi'ychc base , m other words 
IK) mfrabasals liave been detected or even supposed 
to exist in the cup Mr Springer now tlescnbes and 
illustrates by photography three' small plab's hidden 
witliin tlie basals of Catilloirmns if}jnt’s<=!cr(ic, tlie 
oldest species of the genus He docs not consider 
that such plates occur in any later members of the 
family, a fact whicti may be explained as ebu' to 
atrophy ; but neither cloc's he claim that tliey may 
hav'T existed m the predecessors of Calillocnmis. 
He docs, none the less, conclude that tliese plates 
arc true mfrabasals and that ” in ttiis species there 
IS a dicychc base.” We hesitate to accept so revolu- 
tionary a decision on the evidence of three specimens 
of one highly modified species. On the other hand, 
we welcome the support of this distinguished worker 
for the suggestion that the faunas from Timor w^hich 
Wanner refers to the Permian are in part of Lower 
Carboniferous age 

("ONTROL OF Bunt and Smut. — In Bull. C. No. 3 of 
the Welsh Plant Breeding Station, K. Sanip.son 
describes how satisfactory control of bunt of wheat 
and covered smut of barley can be obtained by the 
use of dry copper carlxinate, as well as by solutions ol 
copper sulphate and formalin. The dry treatment 
proved to tie good from all points of view save that 
of cost, but an equally efficacious and less expensive 
dressing is found in anhydrous copper sulphate and 
calcium carbonate. 

The Gorge of the Arun. — Capt. C. J. Morris on 
his way back from the last Mount Everest expedition 
visitea the little-known gorge of the Arun in Nepal. 
He contributes a paper on the subject to the Geo- 
graphical /owrwa/ for September. It was known that 
below the village of Teng the river falls some 4000 
feet in 20 miles, and the object of the expedition was 
to examine this stretch of the river. This drop was 
found to be due to a steady fall in the bed of the river, 
which passes through narrow defiles in which the 
cliffs rise in places to 10.000 feet above the water 
level. Capt. Morris's paper contains a sketch map 
of the gorge of the Arun. 

Scale for Sea Disturbance and Swell. — On the 
North Atlantic meteorological chart for October a 
new scale for sea and swell disturbance is tentatively 
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^iigf'estcd Criticisms or alternative suggestions are 
invited 'i he scale, which is proposed by Capt 11 . 
DouKlas, late Assistant Ilydrographer, uses the old 
notation of o to 8 foi the sea, and adds «> for a confused 
sea lanst'd by iiirients, tide, a sudden .swift ol nind, 
but not nccessatil\ b\ strong wind. Swell is also 
shown on a stale of o to o, the niain types of swell 
being designated short, long, low, and high, liy a 
combination of the sea and swell scales, the state ol 
disturbance oi the surface' waters is expressed by two 
ligines dims 43 means a loiigli .sea with a high 
swell : 37 mc'ans a modc'rate sea with a long heavy 
swell. I he adojitioii of this or .sonii' comparable 
code and scale would result in greater precision in 
lecords than is now' possible' 

Kai.M'ALI. in Ai’siuaija- K.iinfall charts ol 
\ustraha prepaied b\’ the ( omuutnweallh Meteoio- 
logist fi(»in the records ol 1 iSo w'ell - distributed 
stations sliow' that in tin- Ac.ir then* was an 

excess abo\c‘ the' aceragc' r.unlall in Ji }>c'r c.cnit ol 
the total arc'a ol tlu' continent In 11123 this figure 
was I tiiring i<)22 tlu' totals were the lowest on 

rec'ord in several ])laces between the soutJi-west 
cornet of (Jueensland and the' ])lains of New South 
Wales I hioiighout the* intc-nor bom the Luke Ivvre 
basin to the inland ])arts of t^Hiec'iisland, Nc'w South 
W'alc's, and \'iclona, and also m the noith-west of 
Wc'.stern Austiaha, tlic' sluntage was considerable', and 
v\ould have' bc'cn more' pronoimc'ed wc'ie it not for the* 
heavy tails in 1 ic'ceinber. dlu' aivas with ramJall 
above the avc'iage w'C'ie c hielh m the Irojncal north, 
and in the centre' .iiid soutli-c'ast of South Australia. 
'I'he whc'at arc'as m Nc'w South Walc's and Victoria 
c'xperic'tu c'd a, marki'd shortage', but the falls weie so 
op])ortuiu' that in most jiarts a good harve-st was 
sc'cured It was the pastoial au'.is of \ustraha which 
sulhnc'd mcjst seveiely 'riic- cliait gives annual and 
monthlv ramlall maps and .1 seiu's ol insc'ts showing 
distribution of ramlall above the average m eveiy 
year since' it)o8 

CoiD Aii<*wa\is in nil. i Nnico Siahs. Prof. 
K. de C Waid ol llarvaid l’niveisit\ de.ds w'lth this 
subiect in the SnetUifu Monthlv for May The 
authoi makes rclc'rence to cold w'ava's alluded to l)\ 
past pioneers of w'e*athei ch.mgis, siudi as Kedfield 
and Prof. Joseph Henry, who rc'alised the ])rogrc‘ss of 
eold periods across the cemtiiuml, from the Rocky 
Mountains to Bermuda, prior to the publie-ation of 
weathi'i maps for the riiitc'cl States The cold 
wave's were then re*c ogni.sc'd as a.s.sociated with the 
rear segmc'nts of lyedoiiu' circulations moving to the 
eastward. The ollicial definition of a cold w'ave is a 
fall of tempe'rature amounting to a certain number 
of degrees ill 24 hours, with a minimum below a 
fixed standard. Miinmum temperatures are not so 
far bedow' the normal in the north as in the south, 
and where crops are grow ing all the year round, frosts 
are dangerous at any lime Inir intensity cold w'aves 
are practically unique m Ainmica, and following as 
they do warm wands associated w’itli the advance 
segment of a storm, the sudden drop of temperature 
is very great, amounting to between F. and 
40"’ F. m the 24 hours. The rapidity of advance is 
cietermined by the travelling speed of the cyclonic 
and anticyelonic areas with which the wave is 
associated. Three or four severe cold weaves are 
generally experienced each winter in the United 
States, and they commonly last for two or three days. 
Various activities and interests are seriously affected 
during the spell of cold. On the Pacific coast cold 
waves are few' and not severe, and in California the 
occasional frosts arc the product of radiation on clear 
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anticyclomc night.s.. Northers and blizzards are well 
described 

Atomic Disintegration. — A paper on the photo- 
graphy of atomic disintegration, by Harkins and 
kyaii, appears in the Journal of the American Chemical 
Society for September. Photographs of the dis- 
integration of the atom are given, the retrograde 
motion of the colliding o-particles being plainly 
visible A new' tvpi* of rays is described, called by 
the authors i'-ravs ; they give very faint but definite 
tracks. Their range' is very many times greater than 
that of o-rays, anif they are probably due to electrons 
torn out of the atom, possibly from the K level. Tn 
the course of the cxpcninents described, it is remarked 
that oblique impacts never effec't miclear disintegra- 
tion 

Sulphur as a FuNi.icTDr, — l\lr. Harry Curtis 
Young has recently jmblislied (Annals of Missouri 
Botanical (iardon, <>. p]). 403-4 '^5, 1022) a valuable 
contribution to the much-investigated problem as to 
file reason for the toxicitv of sulphur wdicn used as a 
fungicide for the control of disi'asc upon plants He 
iimls that sulphur owes its toxic projierlies to pi'uta- 
thionic acid, an oxidation com])oiind formed from 
sulphur and water. On this account the sulphur 
neetls to be applied in a very finely divided and there- 
lore easily oxidi.sed form, and he re(.oiimi('iids colloidal 
sulphur liberated in a iiiedium containing butters so 
that it IS easilv' inaintamed at a reaction between 
I*H 4'o-5-5 , above or lielow' this hvilnon coiicenlra 
tion pentathionic acid is not stable In th(' liglit of 
tins general toiidusion there is a brief discussion ol 
the jiriictical problem of prodiii mg a .suitable siilpimr 
spray or xaponr, but tlu' author’s investigations on 
this side of the yiroblein are still in yirogress. 

PiCTROLLl'M AM) NA'I'UKM. OaS 1 .V A M KRICA — -Tile 
advance chapters on Petroleum (iL 31) and Natural 
(las (n. 32) of the Mineral Resources of the United 
States for 1021 appeared recently, and they furnish 
some interesting data concerning tlie post-War phase 
of the oil-industry in that country. Following un- 
settled conditions for some six months alter the 
armistice, a gradual revival took place cnhmiialing 
m the oil-boorn of iy20, but giving place later to a 
period of intense depression characterised by a serious 
dro]) in the price of oil and its various yirodncts, the 
chief economic feature of 1921. In the spring of 
1922 a definite improvemi'iit was manifest, which has 
progressed .stcatlily until the present time, when, in 
fact, the industry is suitering from a vastly dillerent 
but equally serious malady Irom that of Kj^i- over- 
prodnetion— and for this California is largely to blame. 
In 1921 there were ynoduced 111 the Uniteil States 

472.183.000 barrels of oil and 724,052,000 M cubic 
feel of natural gas ; while the former figure repre- 
sents a 33 per cent, increase since the end of the War, 
the latter show's a significant decrease compared with 
the twro previous years, and it is generally conceded 
that the natural gas industry m America has reached 
and is gradually passing its peak of production, so 
that a steady decline may be anticipated for the 
future. With petroleum the situation is different, and 
it is difticiilt to foresee the trend of events, though 
once California ceases to produce in the present 
amazing fashion, the decline-curve for the whole 
country will undoubtedly be apparent. It is interest- 
ing to note that the average daily production of oil in 
the United States at the moment is about 2,400,000 
barrels, to which California contributes practically 
one-third ; in 1921, the year under review, the average 
daily production for the country was approximately 

1.300.000 barrels, to which California contributed less 
than 25 per cent. 
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Second Triennial Pan- Pacific Science Congress. 

Melkourne and Sydney, 1923, 

'"PHE Science Congress in Australid in August has 260,000,000/. in 1021 showed, even after allowing 

^ been, on the whole, highly successful Be- for higher prices and a slightly increased population, 

tween eighty and ninety visitors from overseas joined how much was being done by agricultural research 
with a large number of local members in carrying and education. The chief decision of the section 
through a fairly extensive programme of work It was an insistence upon llie paramount importance of 

IS scarcely to be expected that congresses of the kind soil surxeys, showing characlers of both soil and 

will recene many, or any, higlilv important oiigmal subsoil, and. when practicable, the iiatiNC flora 
contributions to science, the^ \alue and their growing on each type of soil. A resolution to this 
opportunity lie rather in liringing together the workers ellect will be presented to the Government of every 
in widely sejiarated coiintri(;s, enabling them Ireely country m the Pacific region 

to discuss common problems and ideas, but above Botanj , Forestry, lintomology, and Zoology 
all to ])Ian broad systematic investigations on the Sections conducted many of their meetings in common, 
nio.st elhcient co f)perativc bases possible. The Dr van beeiiwin (Dutch Fast Indies) gave an account 
principal aidiievements of this ('ongress have cer- of tlie progressive changes which have taken place 
taiTily been in the last mentioned direction. In 111 tlu* ^'egetation ol Krakatoa since the devastation 

lu'arlv every one of the sciences with wdiich it dealt of JSS3 'I'he lirst (winil-borne) arrivals w'eie spore- 

(inchiding agriculture, anthropologv. botany, entom- protlucing plants With time tin* number of new 
ologv, fori'stry, geodesy and geophysics, geography tryptogams decreased SeisD of flowering jilants 
and oeeanograi)hv, geology, hygiene, veterinary came, carrieil either by wniid or birds. Casuarinas 
science and /oolog\), tlu're is abundant room for arrived early and formed forests. These are now 
international eltort and team work m so vast an being sup])r(’ss('d by later arrivals, which are tropical 
area as that wnthin aiul bordering upon the Pacific ram forest plants , the v(‘getation being at the present 

Otean The recognition of this has been the driving time somcwdiat similar to that existing prior to the 

force behind the whole Congress. Maiiy practical volcanic outbreak and exceedingly dense. The study 
proposals lKi\e been brought forward, the carrying of this vegetation has been a remarkable example of 
out of w bull wall tlo much for the progress of scientific international co-oporation, Dutch, British, French, 
iiuiiiiry 111 this region. American, Swiss, and German scientific workers all 

'Ihe general orgaiiisalion, in the hands of the sharing in it 
Australian National Kh'se.mh (’oniicil, has been much I'lie much closer connexion in flora between 

on the lines of a lintisli Association meeting. The Australia and the Philippines than between the 
scope and value ol the wdioh' movenuait will no lormer and the nearer islands to the north-west w-as 

doubt rii])idly increase. It is already understood due, according to Dr VI D. Merrill (Manila), to a 

that the i(>2() gatlicniig will be m japan (Tokyo and former land eomiexiou through New (iumea. This 
Kyoto), and that the Japant'se ( an eTimient most land connexion he termed (Eastern Malay'sia. main- 
generously piopost's to make available a sum ctpiiva- taimng that it was separated from Western Malaysia 
lent to 23,000/. to co\er expenses by an area 111 “ unstable e<[uilibrium," bounded on 

The Svdnev session is not vet condudefl at the the east bv Weber’s line and on the w'ost by a modified 
time of writing, but it is ]H)Ssil)le to give some Wallace's line. Tins unstable area had to a large 

indication ol the mam work ot the first session, field extent prevented movements of ])lants east and west, 

in IMelbonrne on August i ^-*2 The forestry^ work was eliiefly of local interest. 

I’o many, the most important bn.smess of the Every scientific gathering m Australia points out the 

Tongress v/as that faced by the Anthropologv and supreme folly of the vast destruction of forests 
FTlinology Section, which .s(>{ itself the task of devising which has taken and is still taking place as settlc- 
a practical scheme for the immediate intensive study ment advances ; and this Congress was no exception 
of ilie native races m the T’acitie So far at least as to the rule. 

British possessions are concerned, some very definite The ciitoniologists dealt chiefly wath problems 

])roposals have been drawn ii]), in the consideration presented by indigenous and imported insect pests, 
of which Dr Iladdon, Sir Baldwin Spencer, Mr. particularly the various species of termites in Australia 

W. 1 Perry, and, by letter, Sir James Frazer, l^rof. and ihe Umber-boring insects of the islands to the 

G. Elliot Smith, J’rof. C. G. Sehgniati, and Dr. B. north. The dangers threatening Australia were very 

Malinowski, have taken yiart. I'liese hav'^e already fully emphasised and will be the subject of coni- 
bcen received favourably by the Commonwealtlx muiiications to Governments 

Minister for Home and Territories, They provide A discussion on the genetics of domc.sticated animals 
not only for field workers but also for the establish- initialed by Profs. Js. B. Babcock (California), Cossar 
ment of a school in one of the Australian univcrsitie.s Ewart (Edinburgh), and W. E. Agar (Melbourne), 
for training both scientific workers and Government resulted in a (l<;cision by the Zoology Section to 
administrative officers. There is reason to hope for form a special committee of five geneticists to collect 
most valuable results in the few years that yet information on all genotic research now in progress 
remain before the rapidly disariptaring native cultures in Pacific countries and to report to the next Congress, 
pass beyond recall. On Sir Baldwin Spencer’s The protection of native fauna was strongly em- 
initiative, definite schemes for work on the mainland phasised here, too, every country insisting on the 
among the remaining wild tribes have also received international importance of preserving from destruc- 
the support of the whole ('ongress. tion much of the unique fauna of Australia. A public 

In the Section devoted to Agriculture, it was to meeting was held during the Congress to ^ive support 
be expected that irrigation and land settlement, to local authorities in contemplated action towards 
especially from the economic point of view, would this end. 

occupy chief attention. Californian and Australian With Sir Gerald Lenox-Conynghara and Dr. 
workers, especially, exchanged striking accounts of E. F. J. Love in charge of the Section of Physics, it 
development work. That the latter could point to was natural that geodesy should be very much to 
an increase in agricultural and pastoral revenue in the fore. The slight contributions made so far by 
the Commonwesdth from 80,000,000/. in 1906 to Australia to this science were contrasted with the 

NO. 2817, VOL. 112] f 



6^6 NATURE [October 27, 1923 


^ 

great significance of the "^study from economic and 
national defence points of view, and with the chance 
which Australia has, from its geographic position, 
form, and dimensions, of making a iugnly important 
contribution to knowledge of the figure of the earth 
and of the form of the lithosphere. 

The wide work on terrestrial magnetism being 
carried out chiefly by the United States was dis- 
cussed at some length, and again Australia was urged 
to take up her fair sliare of it. The desirability of 
continuing and extending the work of the non- 
magnetic ship Carnegie was affirmed. Other highly 
interesting subjects cannot be more than mentioned 
by name, such as gravity work in Japan and the 
Philippines ; earth tides and their employment for 
determining earth rigidity ; pulsatory vibrations and 
the causes of destruction by eartffijuakes, with an 
af count of safeguards to property adopted in Japan ; 
international solar physics research , determination 
of gravity at sea ; comjjarison of accuracy of wired 
and wireless longitude determinations 
Three matters stand out in the work of the Geo- 
graphy and Oceanography Section, The first is the 
Dresence in Sydney Harbour of the new U.S.A, scout 
rui.ser Mikmuhee {10,000 tons ; 35 knots), specially 
ent out by the American Government to demonstrate 
o the Congress the Sonic Depth Finder. The vessel 
vas iourneyed some ten thousand miles and has 
oV^tatned a cAiart of the Pacific bed over which it 
plfeiied. While the insiniment i'; not yet fully 
perfected, its value not merely for rapidly obtaining 
accurate knowledge of the sea bottom, but also m 
lucreasmg the safety of vessels in many of the intricate 
channels among the I’acihc islands, very greatly 
impressed the (^ongri'ss, while the object-lesson of a 
fighting vessel devoted to scientific work was a 
valuable one,. The second was a lull exxhaiige 
between the countries n’jiresentcd of information as 
to what they are doing (or, in the case of Australia, 
merely beginning to do) in the mattet of hydro- 
graphical surveys. A very fine exhibition of maps 
was made, principally from the Koyal Topographical 
Service of the Dufeh Hast Indies. I^rommence was 
given to the need for work in the neighbourhood of 
the Great Barrier Kccf and clsewdiere. In some 
regions, charts drawn by Matthew Flinders are still 
perforce being used. The third subject of importance 
was the pressing need for co-ordination of ineteoro- 
dogical work in the Pacific. There arc now numerous 
stations, working independently, overlapping, and 
apparently incapable of co-ordination among them- 
selves. The solution urged was the appointment 
of a British officer at Samoa, it being believed that 
in no other way could the difficulties in the way of 
the needed association of activities be established. 


Geology possessed numerically the lar gest Section 
of all, and a huge amount of niattbr, nearly all 
d^riptive, was put before it. Indeed, a "pool” of 
geolo^cal information was created, every country 
contributing as much to it as time, \tiry strictly 
allotted, would permit. It is impossible to set out 
briefly the nature of the work discussed ; the main 
sufcjects have already been indicated lu a former 
article. Between section meetings thi' geologists 
distributed themselves over the countryside. 

The Hygiene Section went fully into problems 
connected with mining industries, under the leader- 
ship of Drs. B. R. Sayers (U.S.A.), Watkins Pitchford 
(South Africa), and J. H. L. Cumpston (Australia). 
Methods of ventilation, sanitation, and medical 
examination were discussed from diflerent points of 
view. I'lic progress of the hookworm campaign was 
followed. In Queensland, where 12 per cent, of the 
miners are affected, the value of this work is being 
fully demonstrated. 

The establishment of an international organisation, 
with a number of mobile units moving from island 
to island introducing methods of modern preventive 
medical science, is deemed essential if the present 
dwindling of population of native races m many 
island groups is to be arrested. New Caledonia in 
1853 had 70,000 natives ; in iqoo the number was 
19,000. Measles from Sydney killed 2O per cent, of 
Fiji’s population in 1875, while mfliicri/a in 1918 took 
off 20 per cent, of the natives of Samoa Tliere is 
also continuous heavy toll taken by tuberculosis 
and venereal disease. A basis for part of the dis- 
cussion was provided by results, oijtained from a 
widely circulated qucstioiuunrc, showing the disln- 
luition of such diseases as plague, smalljiox, leprosv, 
malaria, ben beri and others. 

in view of the importance of animal life in the 
economic positions of most of the l^acific countries, 
a joint discussion between the Hygiene and Veterinary 
Science Sections on the difficult subject of inter- 
national ammal ijuarantine regulation had more than 
passing interest. The fact that " surra ” in the 
Philippines makes it impossible for horses to be kept 
shows the significance of the whole matter to Australia. 
Definite projiosals have not yet been submitted to 
the full Congress. 

It will be seen that throughout, the mam functions 
assumed by tlie Congress have been to examiiie 
carefully existing lines of work, and then to point to 
outstanding needs for individual and combined effort 
in tackling the innumerable scientific problem.s of 
the Pacific region. The extent to which such 
stimulus will lead to action during the next three 
years will be the test of the value of a meeting of 
the kind. A, C. D. R, 


Diseases of Fruit in Storage. 


A TTKNTIDN was recently directed in Nature 
(vol. Ill, April 14, p. 516) to the direct efforts 
now being made in the United States to open up a 
new field of service for plant pathology, through the 
study of the best conditions for preserving fruit and 
vegetable produce m the market and in transit. 

It would seem that in Great Britain, in a less direct 
manner, through the activities of the Food Investiga- 
tion Board, working under the auspices of the Depart- 
ment of Scientific and Industrial Research, the same 
field of service is gradually opening to the scientific 
investigator. Thus the w'ork of Mr. F. T. Brooks and 
his collaborators upon the fungus organisms con- 
taminating chilled meat, recently notic^ in Nature 
(vol. Ill, April 28, p. 582), was carried out for this 
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Board, which has now i.ssued, as Special Report No. 12, 
a report upon " brown heart ” — a functional disease 
of apples and pears, by Dr Franklin Kidd and Dr. 
Cyril West. 

Occasionally when apples and pears are in storage, 
or when in transit by ship to Great Britain, although 
entirely healthy to outward appearance, the inner 
portion of the fruit decays and turns brown ; no 
organism is found to be present as the cause of tliis 
diseased condition, which may be widespread. 

The authors report that, in 1922, this internal decay, 
which they have described as " brown heart,” was so 
prevalent among apples imported from Australasia as 
to arouse anxiety among those connected with the 
fruit trade. In a report which is singularly direct in 
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its analysis of the cause of tiie practical p]x>bl||^a3id 
in indicating the direction in which prevention of the 
disease may be looked for, the authors show ^ieaiiy 
how laboratory investigations, at first sight remot^ 
from the practical problem, contribute to its solution 

Laboratory experiments have shown that axtexactly 
similar " brown heart " condition may be produced in 
home-grown apples, under carefully controlled condi- 
tions which leave no doubt that the internal decay 
takes place when the concentration of carbon dioxide 
in the internal atmosphere, in the air spaces ventilat-- 
ing the tissues of the apples, exceeds a certain toxic 
limit. The ventilating system and its communication 
witli the external atmosphere, varies with the variety 
of apple ; naturally, therefore, the toxic limit is 
rea(ihed witli different rapidity in different varieties, 
and thus a reasonable explanation is found of the 
different varietal susceptibility to “ brown heart.” 

'J'he authors establish experimentally that within 
wide limits the oxygen concentration is not responsible 
for ” brown heart,” and their examination of the ships’ 
holds where ” brown heart ” has appeared durmg the 
\'oyagc confirms tlie view that it is to be associated 


with a high percaitage of ^bon in the hold 

where the apples were stored. Thus the importer, 
the growesk or salesman concerned w 4 |h. the storage 
of apples and pears has his attention wPected to one 
clearly defined pathological condition to which the 
fruit is subject, and at the same time a clear suggestion 
as to the direction in which a remedy may be found. 

Incidentally this authors think that their work also 
elucidates an old-standing problem of the groww, 
whose apples frequently suffer from a functional dis- 
order known as ” bitter-pit.” Brown discoloured 
patches appear just under the skin of the apple and 
dry up leaving the pits. The original brownmg and 
decay seems to be exactly similar to the internal 
decayed tissue in ” brown heart,” and is probably 
traceable to the same cause, a local excess of carbon 
dioxide in the tissue just below the skin which then 
turns brown. This suggestion will greatly interest 
apple growers. “Bitter pit” much depreciates the 
value of a good apple, and attention will certainly be 
turned to the jjossible causes of such local excessive 
accumulations of carbon dioxide m the ventilating 
system of the apple tissue. 


The New Mechanics.^ 


I T is interesting to speculate on the forecasts which 
^ would have been made at the beginning of the 
^ entnr}’^ as I0 the condition of physical theory now. 

! lic state of kiunvledge at that time would have 
, -suggested that the atomic theory would proceed to 
deveU)]) along the lines of the older mechanics. One 
or two phenomena already kmiwn did not seem to fit 
m \er\" w'cll, but it w^as not \ery unreasonable to 
suppose that the increase of knowledge would remove 
tlu'se difiieullies The plivsicist of that lime would 
not have conjectured what has actually come to pa.ss. 
Iherc arc at jircseiit two great liodies of doctrine, 
eitlier of wdiieh seems to hold over a wule lield, but 
neither of which can be at all reconciled with the 
otJier. Nature is more like both than like any 
compromise! between them Of these two doctrines, 
one IS the old-fa.sluoiie(l mechanics, wdiich works 
for many atomic phenomena, the other — the new 
mechanics — is knowm as the quantum theory. The 
niiderlying true mechanics are really (juite unknown, 
but we have a curious set of rules which have an 
extraordinary knack of giving the right answer ; the 
branch of mathematics with whicdi these rules arc 
most closely connected is, rather unexpectedly (and 
with a good deal of qualification), elementary arith- 
metic. It is the piirjiose of the lecture to illustrate 
this. 

The first illustration is “ atomic number.” It has 
been fountl possible to number off all the elements 
known to chemistry, starting from hydrogen i, 
lielium 2, and so on up to uranium 92, and these 
numbers have a simple physical meaning which is the 
most important thing that can be said about the 
elements. The atomic number is simply the total 
number of electrons which revolve, round the nucleus 
of the atom. It can be studied in a variety of w'ays, 
of which the most striking is the a-ray photographs 
ol C. T. R. Wilson. 

More complicated illustrations are given by the 
Bohr theory of spectra. The best approach to the 
subject is through the phenomenon of resonance 
potentials. If an electron strikes an atom with more 
than a certain amount of energ}\ the collision is 
inelastic and the energy is radiated away all in one 
wave-length. The collision has raised the atom from 

« Synopsis of an address delivered on October 16 at the Univeisitv of 
Edinburgh by Prof. C. G. Darwin, the first occupant of the Tait chair of 
natural philosophy in the University. 
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one definite condition to another, and the rctih-n 
causes tfie emission. A compJete theory of i^ie 
hydrogen spectrum has been lounded on this Ina, 
and as a result of tins theory the various condirCons 
of the atom can be described by labelling the electron 
(there is only one m hydrogen) with two numbers — 
thus 42 ^’1 higher elements the same idea 

w'orks and each electron has certain numbers associ- 
ated w’lth it ; here, however, the number pairs have 
not quite the precisely defined dynamical meanings 
that can be given them in hydrogen.^ Tiie spectral 
lines can also be dt'scribed in terms of numbers. 
These numbers have not yet b(‘cn made to yield the 
absolute values of the wave-lengths, but it is possible 
by their means to unravel the general characters of 
what are often highly complicated systems of lines. 
For a line, two groups bf numbers are rcfimred, such 
as 5(3,2)~;»'2(2,2), and there are rules as to what pairs 
ol numbers may go together- Tor example, tlie second 
members of the two groups can differ only by i, the 
third by either i or o, whereas the first may differ 
by any amount. There is still a great deal of work 
to lie done on the subject, but it seems probable that 
all spectra will at no very distant dale be brought 
under rules of this kind. 

Tliis is a very incomplete sketch of the successes 
of the quantum theory, but that theory is only a 
partial view of the whole of Nature, because it 
leaves out of account certain indirect ways in wliich 
spectral lines exhibit themselves. The chief of these 
arc the ordinary processes of reflection and refraction 
of light, which are very well explained on the older 
theory. A reconciliation of the two views seems at 
present quite impossible, and this can only mean that 
there are fallacies in some of the fundamental assump- 
tions that we make unconsciously. Of these almost 
the only ones, that it would do any good to abandon, 
are the belief in the continuous nature of time and 
space, beliefs which have been disturbed by the 
Relativity Theory of Einstein, which will probably 
have to be once again revolutionised to reconcile 
atomic theories. To any one who finds difficulty in 
Einstein’s theory, and that is to every one, this is a 
rather depressing prospect, but it is quite possible 
that the new revolution, whatever it may be, will tidy 
up the whole field and make it easier to deal with, 
even though it will superficially be less like than 
before to our crude ideas of the nature of the world. 
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University and Educational Intelligence. 

F, J. W. Roughton and Mr. W. 
R, Dean haVe been elected to fellowships at Trinity 
College. , - 

A letter from the Chairman of the University of 
[Cambridge Commissioi^ers has been received inviting 
representations from University bodies and from 
individual members or 'group.s of members of the 
Senate on matters in 'which they desire the proposals 
of the recent Royal Commission to be modified. 
These should be sent before the end of the year to 
the Secretary to the Copimissioncrs, Mr. H. .\. Ilollond, 
Trinity College. ^ ^ 

d'hnKHURGH.—Prof. ]. j. R. MacLeod, professor of 
physiology in tfic Lnivorsity of 'roronto, who was 
awarded the Cameron pri/e for delivered two 

lectures in the Luiversily on (Htobc'r lO and 17 
respeetivelv, on llie nature of ('ontrol of the uieta- 
holism of i arl)t)li\'drates in the animal bodv. He 
dealt with tlie disco\ery of insulin and its value in 
Die mvesligation, nol onh' of diabcdes, but also ol 
other problems of metabolism d'he ('ameron j>ri/e 
was founded m JS78. and is awarded to an in\ estmaloi 
who m the (onrse of the luc' years immcili.delv 
preceding has made an importanl .uldilion to pr:u tical 
therapeui us 

IProf. T I M.ukie, fornu'vlv ]Uoless(ir of h.uletio 
logy in the rniversil\' of ( ape 'routi, who was 
reecnDy a])pomted Robert Irvme professor of 
bacteriology, devoted his inaugural adtlress to a 
siirvev ol the present position of medical hactcriologv. 
Prof. Mackie has made arrangements for developing 
the leaching of bacteriology as a subject for the 
degree of R.Sg,, 

Dr f. K ArC'artney has resumed duty as lecturer 
in baclenology after a vi-ar's lea\e ot absence granted 
to enable him to earr\- out researches on certain 
iiltiTablc viruses in the Rockelellcr Institute. 

Lia-ns — 'rile West Riding ('.oiinty Connell has 
decided to devote the jiroceeds of a penny rate to 
the assistance of unnersily eflucatlon, which has 
already in the jiast been consisteiitlv supported by 
the ('ouTicil 

Air \V, J-'. Shanks has been appoint(*d jirofessor of 
physiology Dr, Shanks graduated H Sc. at the 
Lnuersitv of Clasgovv 111 igij, with special distinc- 
tion m physiology, and M.H., Ch.B, in 1015 with 
commendation. In 1020 he was apiKiinled lecturer 
in jihysiologv at (dasgow and ai'ted as senior assistant 
to the Regius professor of jihvsiology T'or the last 
three years he has also boon in sole charge of a 
special r()ur.s(‘ in phvsinlogy for the new degree of 
Pachelor of Lducation (Clasgow), in wdiich the 
subject is treated from a sjiecial point of vicwv with 
regard to the physiology ot the child, jisychology, 
and other cognate aspects. 

The following further appointments have been 
made: Mr. K. J. Brown to be a.ssLstaiit lecturer in 
zoology; Air. A. W. Anderson and Mr. J. McGregor, 
district lecturers in agriculture , Mr. G. Miliie, 
temporary assistant lecturer In agricultural chemistry ; 
Mr. H Preston, assistant science tutor; Miss M. K. 
Alorgan, assistant lecturer m geography, and AIiss E. 
JSiew'comb, assistant lecturer in education. 

London. — Free public lectures on “ The Treatment 
of Injuries of the Long Bones produced by Accident 
or Disease will be delivered by Prof. E. W. Hey 
Groves at buy’s Hospital Medical School at 5.3b 
on November 8, 9, 12, and 13. 
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Societies and Academies. 

I.ONDON. 

Optical Society, October ii.-^E. T. Hanson: 
Notes on the elementary algebraic theory of a class 
of photographic objectives. Equations expressing 
the absendfe of Seidel’s first four aberrations in an 
objective consisting of two thin systems of lenses, 
separated by an interval, are formed. When each 
of the two tliin systems consists of only two lenses, 
the equations can be put in a form which admits 
of an elegant graphical solution, regard being paid 
to the necessity ol obtaining a solution in which no 
one of the lens curvatures exci'ods a certain limit. — T, 
Smith : A general survey of the thin double lens. 
'File shajies of the lenses and the types of glass suit- 
able tor the construction of an objective free from ah 
first-order aberrations in a primary plane for an 
infinitely distant object are lound on the assmnption 
that the system is comjiosed of two sep.irated thin 
lenses, each of wliicli consists of glasses cemented 
together. The analv.sis indie, lies that " old " nehro- 
m.its should be used for bolh loinponent lenses, a 
(oiiilusion not m necordaiu e with modern practice — 
T F Connolly : New tyiies ol levelling instruments 
using reversible bubbles. A true le\ el Call be obi .lined 
using rerensiblc bnbliles, as Die mean of tw’o observa- 
tions from a siiigk- sialion The theory is then 
apiihed to the design ol various types of ” self- 
adjusting ” kwels and to the adiustnienl of .1 
collimator 

P^K1S 

Academy of Sciences, October i -AI. Albin H.dk'r 
in the eliaii A Lacroix The eom])ositioTi of the 
met(‘orile winch lell at Samt-Sauveiir (H.aute- 
(hiroiine) m 1(114. 'J'hc examination by mctallo- 
grapliir methods jn'oved Dk' presence of melal 
(mekeliferous iron) and enstalite, willi smaller pro- 
jiortions of clmo-cnst.it lie, oldhamite, maskelynitc, 
ri]),itite, and grajdiite. A complete chemical analy.sis 
is given, the portion removable by acids (mainly 
metallic) being examined scjwr.itidv — Fmile Picard : 
H. G. /eiithcn.-— Vito Volterra ; 'Llic movement ot a 
Hind m cont.iet with another fluid and surfaces of 
discontinuity. — Alaiince Gevrey : The formation and 
use ot (ireen’s functions in the mtegratioii of linear 
jiartial differential equations of any order wdiatever 
with imaginary ch.arachTistics — F, 11 van den 
Duiigen ; New technical applications of integral eijua- 
tions.— Antoine Zygmund : On trigonometrical siTies. 
— R Jacques: Two networks the two tangents of which 
belong to linear complexes and the traiisformatioiis of 
t he e(j nations of thcsnrfacesof constant totalcurvatuie. 
— Serge Bernstein ■ 'I'lic principle of stationarity and 
generalisations of Mendel’s law. — I’, Stroobant and 
P. Bourgeois : Certain stars the movements of which 
are parallel and equal to that ol the sun. — Paul Pascal • 
The slow formation ol a definite compound in mixed 
crystals. Some anomalies in the cooling curves of 
mixtures of bcnzylidcne-anilmc and anisylidenc-aniline 
have been .shown to bt‘ due to the slow formation of 
a definite compound of one molecule of the latter 
compound with two of the former. — Rene Dubrisay 
and Pierre Picard * The capillary phenomena 
manifested at the .surface of separation of water and 
vaseline oil in the jiresence ot fatty acids and of 
alkalies. The drop volume method haS' been applied 
to the study of the changes in the surface tension 
at the surface of separation of vaseline oil and aqueous 
solutions. The latter included solutions of caustic 
soda and sodium carbonate, of sodium carbonate and 
sodium bicarbonate, and of caustic soda with common 
salt. — H.^ault ; The soluble ester salts of starch and 
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the higher fatty acids. Ordinary starch, suspftMed 
in a mixture of P3rridine and toluene, heated '"iwith 
lauryl chlorid(i, gives a dilaurate of starch, ptetails 
of its properties and analysis are given. — ^Xdtiep^ 
Gu6bhard : The Japanese earthquake. — E. Roth6 ; 
Earthquakes in France in 1920^21. A tablli giving 
locality, time, degree, and epicentral regipn of nine 
earthquakes in 1920 and six in 1921. The greatest 
seismic activity was in the region of the Pyrenees. — 
E. G. Mariolopbulos : The formation of local Mediter- 
ranean depressions and the Norwegian theory of the 
“ polar front.” The local Mediterranean depre.ssions 
appear to be formed in accordance with the Norwegian 
theory of the ” polar front.” — A. Guilliermond and 
G. Mangenot : Cytological observations on the mode 
ol formation of essential oils. The method adopted 
is based'bn the selective staining power of mdophenol 
bhie. The sections are made by hand or in the freez- 
ing microtome, stained, and observed in water. The 
results of the observations do not confirm the view 
tlint there is a relation between tannoids and essential 
oils — M. Prianichnikov : Tlie assimilation of ammonia 
bv the higher plants. The cxpciiments cited lead 
to the; conclusion that the plant, whether green or 
etioluled, absorbs ammonia energetically from am- 
monium salts. Nitrates must be reduced to ammonia 
belorc absorption by the root. Jf m agriculture, the 
developnicnt ot the plant is roughly proportioiiiil to 
the rate of mtnlicaiion, the causes .ire ol a second.iry 
namrr ; anything which prevents nitrification, such 
;i^ and reaction or insufficient aenition, also prevents 
the devclo]imcnt of the higlier ]>l.ints. so that the 
nitrification is an important criterion of the condition 
of the soil V. Lubimenko . The sperific action of 
light rays ol various colours m ph()t().syntlie.sis. 

WA.siiiNoroN, D.C 

National Academy of Sciences (Proc. Vol. 0, No. 0, 
.Sciiteinhcr), — ]. Stieglitz : (i) A theory of colour 

production. I iy ri'diictioii, e^’ery dye becomes colour- 
less, forming the ” leuco-dye ” , by oxidation of the 
latter, the colour is restored. Indophenol owes its 
coloui to the combination within the molecule ol a 
strong positive oxidising atom with a strong negative 
H'diicmg atom Colour mtimsity is increased by 
increasing the reducing side with a base. The reduc- 
ing electrons aii! freed sullicienlly from tw^m-atomic 
re.stramts to permit vibrations which .ibsorh a ])ortion 
of white light, the, complementary colours appearing 
m till' dye.* A similar argument is used to explain 
the colour of basic dyes such as pararosamline. (2) A 
theory of colour production ' inorganic compounds. 
Colour may be jiroduccd by a loo.scly held electron m 
an atom with an odd number ot valence electrons 
(G. N. Lewis), by j«/rrt!-atomic or m/cr-atomic oxida- 
tion reduction jiotential.s, or by both the latter, in the 
manner similar to tliat de.scribcd above in (i). — G. 
Stroraberg : The, .usymmelry m the distribution of 
stellar velocities (see Naiurk, (October 20, p. 600). — 
W. J. Luyten : On the mean absolute magnitudes of 
the K and M giants and the systematic errors in 
trigonometric parallaxes. The mean absolute magni- 
tude of the Ko giants, assumed to be independent of 
their position in s])acc, is about +0*7 mag. ; tlrnt of 
the M giants is about -- o* 2 mag. No large systematic 
error is found in the Allegheny trigonomct^c paral- 
laxes. — C. E. Seashore ; Measurements on the expres- 
sion of emotion in music. Musical expression can be 
conveyed entirely by the sound wave : frequency 
determines pitch, amplitude intensity, duration of the 
single wave extensity, and the form of the wave 
timbrd. All these factors can now be recorded and 
analysed ; e.g., the vibrato in singing is a synchronous 
pitch and intensity pulsation of about 6 osdfllations a 
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second.^-G. A. Miller : Groups of order 2 * in which 
the number of the sub-group of at le^one order is 
of the form i +4^.-^L. Thompson ; potion of a 
falling chronograph projectile. Wiffe tn® instrument, 
neither the projectile being timed nor Ihe projectile 
of the chronograph which, carries the photograp^) 
surface for takmg the r^ord,. strikes a material objd^ ‘ 
during the expenment. ' ' Corrections- nre made for the 
influence on the early motion of the chronograph 
projectile of the magnet ftom wHichTt is released and 
also for air resistance. Tlie instrument mea,sures with 
an error not greater than 1 /2,ooo,oootli sec. 

Cape Town. « 

Royal Society of South Africa, August 15.— Dr. A. 
Ogg, president, in the chair. — M. Rindl : Preliminary 
note on the active principles of the, yellow tulip 
( Homeria pallida). 1'lic alcohol extract, .after removal 
of the .solvent, was separ.itcd into a w.iter soluble 
portion and into a resin. The former yielded crude 
alkaloid equivalent to 0*017 <^pnt. calculated on 
the weight of the plant material. Only 23 per cent 
of this is water soluble, and the steins .ind leaves 
seem to owe tlicir toxic properties mainly, if not 
entirely, to this w.iter soluble alkaloidl The alkaloid 
exerts a digitalis- like action on the circulation, and 
in large doses is a cardiac poison. Its action is not 
cumulative. Tlie aqueous solution ap])ears to cojiMp 
two other alkaloids dillenng m their be^vlcjiir 
towrinls organic solvents, as well as an orgzmic*’base. 
A primary amine and a very small amount of a 
ghicoside were detoeted. Extracts from the conns 
.ind sheaths contain active substances of the nature 
of a cardiac tonic. They arc very poisonous, ’and 
.'idministcred to animals m successive small doses, 
they send the heart into librilliition and cause sudden 
deaili. 

SVIINEY. 

Royal Society of New South Wales, September 5.— 
Mr. K. H. ('ambage, president, in the clmir. — 1 C. H. 
Booth : Atmospheric dust .iiicl atiriosi>hcru; ionisation. 
A persistent nucleus -wliieh is ])resumed to bo the 
]>angcvin large “ ion ’'—requires tor coiidensatipn a 
siqiersaturalion i*o7<^. corresponding to .a diameter 
of I •2') X 10 “ cm , taking the density as unity. Tliis 
is notlound m filtered air, nor does it grow in filtered 
air. It may be jiroduced m filtered air it the air is 
bubbled tlirougli water, although the condensation 
can be in no way dcjiendent on electrification elfecls. 
A ” foreign ” nucleus is essential ; electrification 
merely en.able.s it to lie recognised by mobility tests. 
— A k. Penfold and E. Grant : The germicidal values 
ot Australian essential oils (exclusive of Eucalypts) 
and their pure constituents, together with those for 
.some essential oil isolates and synthetics. Pt. 1. 
When tested against B. typhosm, the pure con- 
stituents, as well as a numlHT of isolates and synthetics, 
were found to possess coefficients v.arying from 
6 to 20, ketones, alcohols, and a numbei of phenols 
posscs.sing well-marked germicidal properties ; i per 
cent, suspensions of the bodies examined were 
prepared in 7A per cent, rosin soap solution for 
examination. The phenol etiicrs, safrol, and iso- 
satrol were found to possess coefficients of 11 to 12. 
Thymol manufactured in Sydney from piperitone 
gave the same coefficient as tfie natural isolate, 25. — 
A. K. Penfold and F. R. Morrison ; Preliminary note 
on the electrolytic reduction of piperitone. The 
preparation m quantitative yicld'of isomenthor^ from 
piperitone by electrolytic reduction at 20-30° C., 
using a nickel cathode. A current density of 3*5 to 4 
amp. was employed with an E.M.F. of 6-10 volts. 
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he reaction being completed in 12-13 hours using 
[oo c.c. of ketone. Highly laevo-rotatory samples of 
)ipcritone yiided menthone of high dextro-rotation, 
:he semicarbazone of which melted at 113’ C. 
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Soiilli Anstialia. Uepuiinienl ot Mines l.eoloynal .Siiiviy ol South 
(Viislralia, Uiilletiii No. Kt: 'I ho |{iiildine Stoiiea ol Honlli Australia. 
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Sti.iits Set Meinciits. Annual Itepiiil on the |{!illles Museum and 
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(WallinjKaon \V. A. IJ. Skinmu ) 

Annual Report of the Meteoioloeieal Committee to the An Couneil, foi 
the Year ended .'5lRt Maieh Pg; 5 (MO J')8 ) I’p (»2 (Loinion II M. 
Statioiieiy < itliee ) Is i„l net 

The I’liylo^o'iietie Method in 'IVuonomy' the N'oith Ameriean Sjieeus 
of Artomisia, < ‘hiysoth.unnns, and Atiipiex Hy II.uvov M. Hall .ind 
FiedeiK! Ill Clements. (Pllblieali.ui No :Ot. ) I’p + plates. 
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Aeronautical Research. 

“ 13 ROGRESS in aer(|nautical research has, through- 

1 . out the year, been continuous but slow.” 
This, the opening sentence of tlie report of the Advisory 
Committee for Aeronautics for the past year, indicates 
a measure of anxiety and leaves the impression that, 
in the view of the Committee, insulfident attention is 
being paid to the researches which it advises. 

A further paragraph makes a note of the view that 
“ Funds devoted to rescarcli by trained staffs will gi^'e 
a better return to the State than the offer of large sums 
as prize money for limited lines of attack on the 
problems of flight.” The reference here is obviously 
to the prize offer of 50,000/. for a successful helicopter, 
and it would appear that the Aeronautical Committee 
dissociates itself from that scheme. In all these 
matters, however, and under the most favourable 
conditions, the Committee can only tender advice ; 
all executive action rests with the Air Ministry. 

In spite of a machine which, when dealing with 
scientific matters, grinds at every turn of the whe^s, 
progress is reported in many directions. A wide range 
of subjects for research is dealt witli but the degrees 
of urgency are very variable. There are problems 
connected with the trustworthiness of aero engines 
and their economical running. Fire prevention in air- 
craft is studied by a special sub-committee, and 
recommendations have been made which may be 
expected to reduce substantially this type of flying 
risk. The properties of metals, particularly m regard 
to fatigue, are receiving much attention in view of the 
fact that aeronautics depends for success on the build- 
ing of light structures with a definite minimum of 
strength, and that the ordinary uses of metals in 
engineering practice do not call for a degree of refine- 
ment essential to aircraft construction. None of these 
problems, however, possesses the present importance 
and urgency of a closer examination of the aerodynamic 
properties of aeroplanes than has hitherto been 
attempted. Flight under critical conditions is required 
with the necessary instruments for accurate observation 
by a trained staff. The bottle neck of research occurs 
precisely at this point ; for there is no specific allocation 
of staff for scientific research. 

We have all had recent opportunities of observing 
the results of public inquiries into one or two cases of 
fatal accident arising during the use of civil aeroplanes. 
It may have been noticed that no blame is attached to 
individuals, and that the causes of the accidents arc 
returned as unknown. In a certain sense no objection 
can be taken to such findings; indeed, they^n be 
heartily endorsed so far as personnel is concerned. On 
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the other hand, it is believed that, so long as aeroplane 
design is based on unextended knowle'dge, so long will 
the consequences of human error in the piloting of an 
aeroplane be severe. 

The preliminary cause of accident may 1 ^ any one 
of a hundred and one things ; in the great majority of 
cases the final steps leading to a crash are the same. 
An aeroplane cannot maintain itself in steady flight 
at a speed below a certain critical value called the 
“ stalling speed,” a value which in the commercial 
craft of the day is rarely less than 50 m.p.h. The 
direct consequence of this is unimportant, but the 
secondary effect is vital since at 45 m.p.h. such an 
aeroplane is uncontrollable. Usually the aeroplane 
first rolls violently, then puts its nose down and dives 
almost vertically into the ground at a speed of 70 to 
80 m.p.h. The shock-absorbing mechanism fitted in 
the undercarriage never comes into operation. 

Every pilot knows the sequence of events and tries 
to avoid stalling at the same time as he is anxious to 
reduce his speed when approaching unfavourable 
ground in a forced landing : in spite of skill, the 
inevitable error happens on an appreciable number of 
occasions. The rules for recovery from stalling arc 
also perfectly well known, but in order to apply them 
the pilot requires a free fall of not less than 500 ft. 
If he is only 200 ft. from the ground the stalling of 
an aeroplane must lead to a crash. Mu.st it always 
be so ? The Aeronautical Research Committee does 
not think so, as may be seen from the following 
quotation : 

“ The results already achieved at the Royal Aircraft 
Establishment . . . are di.stinctly encouraging, particu- 
larly as regards the full scale experiments on stalled 
flight, and the Committee wish to pay a tribute to the 
skill shown by the pilots in their pioneer work. 

“ The present position is, however, that although 
maintained stalled flight is definitely possible, neither 
the stability nor the control of the aeroplane are such 
that fliglit near the ground may yet be regarded as 
safe, and since there do not appear to be any insuper- 
able difficulties in the way, there is a very strong case 
for pushing forward. . . .” 

Reading more fully in the report shows that the 
Committee believes in the possibility of ultimately 
designing aeroplanes which can be kept on an even 
keel in an emergency, and so touch the ground with 
apparatus specially introduced for taking the shocks 
of landing. 

The Air Ministry has responded to the advice of the 
Committee to the extent of ordering two special 
machines for the necessary^ research. This is, we 
believe, the first time in the history of British aero- 
"nautioid research that experimental conditions have 
had precedence in determining the design of an aero- 
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plane, and the announcement of the fact by Sir Geoffrey 
Salmond at the Air Conference at the beginning of the 
year was generally welcomed and appreciated by* all 
branches of scientific and technical activity in aero- 
nautics. It will be some time before the aeroplanes 
are ready for use, and it is probably in relation to the 
conditions under which they will be us^d that the 
Aeronautical 'Research Committee has reason for 
anxiety. The present association of scientific research 
with routine experiment has been unfortunate, and the 
initiative in aeroplane design has — like the Schneider 
Cup — gone from Britain to America. All the important 
flight records, for speed, height and endurance, are held 
by the United States of America, together with the 
palm for energy devoted to research. 

The situation does not appear to be one which will 
automatically right itself, and the belief is growing 
that the remedy will only come by placing a scientific 
man on the Air Council. British business instincts, 
if one may judge from such an example as that of the 
British Dyestuffs Corporation, still shy at the idea 
that scientific knowledge is required in the supreme 
administration, but events will probably determine the 
issue against them. In the meantime, one can only 
hope that the Aeronautical Research Committee will 
on later occasions be able to report that “ progress is 
continuous ” even if “ slow.’’ L. Bairstow. 


Biology at the Cross-roads. 

Emergent Evolution : the Gifford Lectures delivered in 
the University of St. Andrews in the Year ig22. By 
Prof. C. Lloyd Morgan. Pp. xii-l-3T3. (London: 
Williams and Norgate, 1923.) 15.9. net. 

P ROF. LLOYD MORGAN’S Gifford Lectures de- 
livered at St. Andrews last year and now 
published are a constructive essay in evolutionary 
naturalism which, he warns us, Huxley wqtfld not 
accept, and that upon more counts than one.^ It is 
true that acceptance by Huxley, or by any one else, 
is inadmissible as a standard of reference for the 
verification of fact or theory in science ; but the 
question at once arises : if the biological standards of 
an earlier generation are not those of to-day, wherein 
and why are they not ? The occasion is not provided 
by Prof. Lloyd Morgan alone : in a multiplicity of 
forms the question echoes and re-echoes unanswered 
in the hearing of biologists who appear strangely in- 
attentive alike to its insistence and its import. In 
the literature of systematic research, little enough of 
this appears ; but in all kinds of periodicals less 
intensive and austere, and from all manner Of platforms 
approachable by a public, ill-informed possibly, but 
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certainly inc^uisitive, the implied inc^itude of biology 
provides unending material for thought. 

seems, indeed j that the technical literature has 
ceased to reflect the form and content of modem 
biological inquiry, for what else is the significance of 
the fact — ^if fact it is— that those who contribute 
preponderatingly to its mass and volume, workers and 
teachers in the universities, are, in their academic 
privacy, increasingly dubious' concerning the funda- 
mentals of their science ? Tribute is still paid to the 
Darwinian theory, some of it good coin, most of it 
lip-service unwholesomely rich in ambiguity. Behind 
the Darwinian theory are its implications, very far- 
reaching, inescapable, but for the most part disregarded 
and feared. .Still behind, entering into and doing 
more than a little to guide the course of discussion, 
a shady and scarcely mentionable background, is the 
fear of a democracy crudely godless. The kind of 
verbatim reporting and rapid snapshotting of Nature 
which to-day passes as biological research can lead 
at best to a mere reduplication of the universe : 
to a vast library edition of the facts of Nature, less 
rather than more orderly than the original, and less 
profitable to consult with advantage. But that does 
not mean that the mode of attainment or the con- 
stitution of scientific knowledge has changed since 
the middle of the nineteenth century, or that science 
owes any obligation to social exigency or indivi- 
dual composure. The present state of biology is not 
healthy. 

We have brought these considerations to the reader’s 
mind because they constitute the essential circum- 
stances for the discussion of Prof. Lloyd Morgan’s book. 
It is on their account that the two aims of the work 
must be distinguished. One is an examination of the 
ideas constituting the modern theory of relations to 
discover whether they may not yield something of 
value for biology : the other is a personal affair of 
the author and of such of his readers who, with him, 
hold ^the “.proper attitude” of naturalism to be 
“ strictly agnostic ” and yet “ cannot rest content ” 
with it. It has always seemed to us that satisfaction 
with Prof. Alexander’s view of deity is more intelligible 
in those who do not fully understand it than in those 
who do ; but since this view, which Prof. Lloyd Morgan 
adopts, remains merely adjunct lo his evolutionary 
theme, we propose to turn to the aspect of his work 
which is of greater biological interest. 

The orderly sequence of natural events appears to 
present, from time to time, something genuinely new. 
Salient examples are afforded in the advent of life, of 
mind, and of reflective thought, while in the physical 
world it is beyond the wit of man to number the 
instances of “ emergence.” But if nothing new 
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emerges, “ if there be only regrouping of pre-existing 
events and notliing more, then there is no emergent 
evolution.” Prof. Lloyd Morgan accepts the fact of 
emergence, and its examples, “with natural piety” 
(Alexander), which seems to mean little or nothing 
more than “ the frankly agnostic attitude proper to 
science ” (Lloyd Morgan). 

Relations in Nature may thus establish additive or 
resultant characters, productive of quantitative con- 
tinuity, and coexistent with emergence when it occurs, 
or emergent characters, which are qualitative, and 
always involve resultant effects also. In contra- 
distinction to “ the mechanistic dogma ” the emphasis 
is not upon physjes and chemistry, receptor-patterns 
and neurone-routes, but upon their “ emergents,” inter- 
relation, as it were, in ever new relational orders. 
Modem physics has removed such a conception from 
the domain of metaphysics, and for better or worse 
it must be admitted, if not to the bosom, at least to 
the consideration of naturalism. The break is with 
vitalism, too, for “ if vitalism connote anything of the 
nature of Entelechy or Elan — any insertion into 
physico-chemical evolution of an alien influence which 
must be invoked to explain the phenomena of life — 
then, so far from this being implied, it is explicitly 
rejected under the concept of emergent evolution.” 
“ Alien influx into nature is barred.” 

What Prof. Lloyd Morgan claims to be emergent 
is “ some new kind of relation,” and all new kinds of 
relation are incapable of prediction. Since relation is 
“ the vaguest term in the philosophical vocabulary,” 
it is well to understand the author’s use of it. Related- 
ness includes not only the relation-of-tcrms but also 
the terms-in-relation. An atom is an instance of 
relatedness ; so, too, is an organism. “ Any concrete 
situation in which entities play their part, each in 
respect of others, is an instance of relatedness.” The 
relations upon which each emergent entity depends 
are intrinsic ; new extrinsic relations accompany its 
emergence, the two kinds co-existing “ inseparably in 
concrete fact.” Change is continuous ; “ the concrete 
world we seek to interpret is a going concern; , . . 
there is a carrying forward of old relations and the 
emergent advent of new relations.” 

From this point an effort is made to meet the meta- 
physical position in regard to the priority of mind to 
relations. Terms and relations spring into existence 
together. Throughout his treatment of relatedness. 
Prof. Lloyd Morgan moves with the New Realists. 
The heart of the matter for biology lies in what the 
logicians call the sense of relations, deemed here to be 
determined by natural direction, and in the characters 
of three-entity situations. Concerning the fiist, the 
author sees even in the thought-process a spacial 
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direction “ in the vi.al and the physical events which 
are correlated with it.” (Concerning the second^ he 
says we may have not merely “ the additive re- 
sultant ol this duality plus that ; but something 
more in their combination to constitute an integral 
whole.” 

Consciousness is to rei'civc further treatment in a 
second course of lectures, but under the subject of 
“ reference ” we have some hints concerning the 
writer’s naturalistic attitude. The analysis of related- 
ncss at the level of consciousness is difficult, bccau.se 
consciousness is a correlate of vital relatedness at a 
very advanced stage of its evolutionary [irogress, 
“ requiring the effective go of life as that requires 
the primary go of })hysical events, . . . linked with 
emergent (jualities at so high a level, and involving so 
many kinds of relatedness of lower orders.” There 
follows an alile discussion of reference below the level 
of reflective consciousness, from which Prof. Lloyd 
Morgan proceeds to his view of “ projicience,” per- 
ceptual reference to a distani'e (Sherrington), reference 
of all objective characters to things at a distance 
(Lloyd Morgan). Projicience, he says, begins “ when 
mind or consciousness is supervenient in the course of 
evolutionary progress, and takes definite form only 
when distance-receptors are differentiated on the plane 
of life. It presupposes the evolution of mind as an 
emergent quality of the psychical system correlated 
with the physical system of the organism.” Mind is 
emergent in evolutionary history. When it comes, 
the “ particular go ” of events at the level of its advent 
is altered. This is so with all cmergents. “ So long 
as the words are used in a purely naturalistic sense, 
one may say that the higher kinds of relatedness guide 
or control the go of lower-level events.” — Wc are not 
sure that that is not rather a dangerous sentence. 
What is the naturalistic sense of “ guiding ” and 
“ controlling-” ? The question comes back to us in 
reading the chapter on causation and causality, where 
Prof. Lloyd Morgan is under some difficulty to rescue 
the concept of causation (or rather “ causality ” as 
better adapted to his theistic position as we understand 
it) from the clutches of Mach and Bertrand Russell, 
who both desire the extrusion of the word “ cause ” 
from the philosophical vocabulary. 

We have neglected the author’s theism for the 
exposition of his naturalism because he himself regards 
the former as “ supplementary.” It is to be hoped 
that impfitience with the crudity of much in current 
biological literature has not closed our eyes to opposite 
excess in Prof. Lloyd Morgan’s work, which, rightly 
understood, affords encouragement for the rehabilita- 
tion of biology on strictly naturalistic lines. 

Tudor Jonps. 


Mathematical Astronomy. 

(1) Cours de micanique cileste. Par Prof. H. Andoyer. 
Tome I. Pp. vif439. (Paris: Gauthier-Villars et 
Cie, 1923.) 50 francs. 

(2) Cours astronomic. Faculti des Sciences 4 ^ Paris. 
Par Prof. H. Andoyer. Premiere partie: Astro- 
nomic theorique. 3“ edition enti^rement refondue. 
Pp. iii 4 455. (Paris: J. Hermann, 1923.) 35 
francs. 

(3) Crundriss der theoretischen Astronomic und der 
Geschichte der Planetentheorien. Von J. Frischauf. 
Dritte vermehrte Auflage. Pp. xvi + 248. (Leipzig : 
Wilhelm Engclmann, 1922.) 

(i) subject of celestial mechanics is dis- 

Jl tinguished alike by the profound difficulty 
and the beauty of its problems. For more than tw'o 
centuries it has been the object of research on the part 
of the most eminent mathematicians. Its literature, 
both in the form of theoretical and critical studies 
and of the most extensive practical calculations ever 
undertaken, is vast. For the most part the memoirs 
naturally presuppose a general familiarity with 
established methods and are concerned with special 
phases of the subject. They will always leave room 
for the treatise aiming at a more introductory and 
systematic expositkjn. It may appear that in a field 
so intensively cultivated certain classical lines would 
have become firmly established, to the exclusion of 
any fresh and original treatment ; that the possibilities 
open to the writer of a new treatise would have been 
largely exhausted. That v/ould be to undervalue the 
richness of the field completely. We arc certainly 
fortunate in the possession of several such systematic 
treatises, of the highest quality. But when they are 
brought together, in all languages, they make no 
excessive number. It is probably safe to assert that 
no other branch of science is so completely free from 
superfluous works of this kind. Nor is the reason far 
to seek. There is no mercenary incentive to their 
production, and the only motive must be allied with 
sincerity of purpose. 

When therefore Prof. Andoyer modestly refers in 
his preface to the rashness of his undertaking after the 
works of Tisserand and Poincare, he need not be taken 
seriously at all. Tisscrand’s is a most beautiful work 
of exposition, original rather in form than in matter. 
Poincare’s “ M^thodes nouvelles ” is a work of 
original genius, which left its author still free to find 
independent fields for his “ Lemons.” The very 
distance which separates these works in scope and 
manner would make it strange if they had exhausted 
the possibilities of the subject for systematic treat- 
ment, and it is not true. It is indeed most effectively 
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disproved by Prof. Andover’s work, of which the first 
volume is now publislied. The author is not only an 
accomplished matliernatician, whose official position 
places him in direct contact with the work of astronomi- 
cal computation on the widest scale, but he is also one 
wlio has displayed an altogether ('xceptional faculty 
in the arid task of calculating mathematical tables. 
Ife is therefore in an excellent position to make an 
instructive contribution to the subject of celestial 
mechanics, and his work will be received with gratitude. 

The present volume is largely ('onc'erned with the 
theory of the determination of orbits. This may 
suggest ('omparison with several classical works on 
that subject. Put the* treatment it receives here is 
distinguished by its manner of combining two distinct 
points of view. 'Die practical nature of the problem is 
always insisted on, and the needs of the astronomical 
computer are served by numerical examples drawn 
from actual pracli(e. At the saint* time the subject 
is treated not as a mere pret'ursor, but as an integral 
I)arl ot celestial mechanics. Thus the points of 
fund.imcntal importance receix'e a much more critical 
di cuvsion than has been u.sual in tho.se treatises which 
have a more restru'tcd jiraclical outlook. A short 
digression on the method of least stjuares is insertetl 
tor the determination of a Keplerian orbit ba.sed on anv 
number ot observations, and a more elaborate section 
on the th(*ory ot interpolation leads up to the calcula- 
tion ol perturbations b\ numerical (luadratures under 
several lorrns. 

The volume ('oncludes with two chapters, one 
developing the series relative to elliptic motion and 
the other dealing with the expansion ot the disturbing 
function, as reiiuired in the theory of the major planets. 
The sei ond volume, whii'h will complete the work, 
will deal with the Llieory of the moon, the rotations 
(d the earth and of the moon, and the theory of the 
Galilean satellites of Jupiter, d'he whole will form a 
very valuable contribution to a subjei t of which the 
interest, being many-sided, will not easily be exhausted. 

(2) Prof. Andover's “ (ours d’astronomic,” of 
which the first volume now appears in a considerably 
modified form, has reached its third edition. To this 
sufficient evidence that it has met with a favourable 
reception in France, it may be added that it is an 
excellent e.xample of the class of work to which it 
belongs. Its subject is what is generally known in 
Fngland as spherical astronomy, though geometrical 
astronomy would be a more appropriate name with 
proper regard to its matter and its methods. The 
function of such works is to provide for the student, 
who already possesses the necessary mathematical 
equipment, an avenue to an exact knowledge of 
astronomy, apart from any deep acquaintance with 
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celestial mechanics. Thus tin* contents ol the present 
volume may be summari.sed under its four sections. 
The first book provides an introduction to spherical 
trigonometry and spheriial co-ordinates in general. 
The second introduces the usual systems of astronomical 
co-ordinates and time, and explains the reductions for 
refraction, parallax, and aberration. Precession, nuta- 
tion, and time form the main subjects of the third book, 
whii'h begins with an outline of the ideas of dynamical 
a.stronomy ; a complementarv chapter on the deter- 
mination of an orbit from three observations 
(I.agrange’s method) might be transferred from the 
end of the volume, if indeed the inilu.sion of this 
chapter can be justified at all. The lourth and la.st 
book deals very fully with the ('alculation ol eclipse 
phenomena, and the volume ends with a note on the 
ecclesiastical calendar. It wall be seen that these topics 
mainly follow familiar lines of choice, and, as w-ould 
be expected from the author, the treatment is through- 
out sound and scholarly. 

Rightly or wrongly, we approach this work from the 
point of view of the general mathematical student 
rather than of the professional astronomer. The 
latter, as a .specialist, must be prepared to dig deep 
lor his knowledge. I’lie lornier will find here a selection 
of fundamental problems treated with fullness and 
academic elegance. Whether such a work will inspire 
him with a true and abiding interest in a.stronomy 
appears more dou lit fill, 'fhe author is probably 
addres.sing himself to a more advanced type of student 
than WT have in mind, and nothing could be more 
unjust than to expre.ss disappointment witii a work on 
the ground that it does not fulfil a purpose which was 
never intended by the writer. There is, however, 
room for an introduction to astronomy addressed to 
the mathematician w'ho has no professional aim in the 
science, and for the ideal book of this kind we may 
still have long to wait. 

(3) Dr. PYischauf’s work has also reached a third and 
enlarged edition, but in this case the first edition 
appeared more than fifty years ago. This vitality it 
owes to genuine merit, for in a short compass it has 
provided a .succession of German students with a 
concise and lucid introduction to the problems involved 
in the determination of orbits. The elementary 
section on Keplerian motion follows closely the lines 
of the Theona Motus, and the practical methods which 
are then explained are those of Olbers for the parabolic 
orbit and of Gauss for the elliptic orbit. The outlook 
is thus in a sen.se restricted, though the modifications 
introduced by Gibbs are explained and some indication 
is given of the method of calculating perturbations 
by mechanical quadratures. But the distinguishing 
feature of the work lies in its historical sections, which 
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tiLKv the (h'\ clopment of planetary theory iruni the 
time of the Greeks through Kepler to Gauss. In no 
sense is this account complete, any more than that of 
the modem methods of calculating orbits. It is 
nevertheless well that tlie student should have a clear 
idea of tlie Ptolemaic system and of the actual steps 
by which Kepler was led to his epoch-making dis- 
('overies. Without its lu'storical background the study 
oi astronomy loses much of its inten'st, and the realisa- 
tion of this fact has probably mucli to do with the 
continued demand for Dr. hnschauf’s book, which is 
to be inferred from its reapj)earance 11 . ('. P. 

Medieval Science. 

A History of Magir and Kxperi mental Science during 
the First Thirteen Centuries of our Era. Hy Prof. 
Lynn Thorndik(-, Vol. i. Pp xi + 835. Vol. 2. 
Pp. vi 4 1036. (New' York: The iMacmillan (o. ; 
London: Macmillan and Co., Ltd., 1923) 2 vols., 

JO dollars. 42V. net. 

'^T'^ 111 '. very important work recently issued by Prof. 

X Thorndike is a nionument oi learning scientilic- 
ally marshalled. It marks a period in the history of 
medieval studies, which it will influence in somewhat 
th(' same way that anthropology has been allei'ted by 
“ 'J'he (Jolden Hough,” a book with whkh it has inan\ 
])arallels. Prot. 'riiorndike has jiroduced a work which 
in e\er\ sense is worthy of the name of “ scientific.” 
He carries on the exploration of magical ideas bexond 
the level oi cixdlisation at which anthropologists are 
accustomed to stop, and he demonstrates the .same 
ideas current in the highly sojihisticated atmosphere 
of the scholastii Middle Ages. 

l-'rom the title over the introduction to the work, 
namely, “A llistorv of M.igic and Experimental 
Scieme and tlieir Relation to C'hri.stiaii Thought,” etc., 
the reader might bi* led to expect a polemical exposi- 
tion of a definite point ot xiew' towaids some of the 
great problems of human existence. Prof, Thorndike, 
howexer, [iresents us with an immen.se (olle<tion ol 
facts with the objed of adding to our knowledge of 
the history ol thought, rather than ol prox'ing any 
previouslx lormulated thesis. “ Magic.” “ Experi- 
mental Science,” ” (’hristian 7 ’hought ” are rather 
chosen as headings to hclj) the student towards 
evolxing .sonu' order in the mass of material. The 
('onceptioiis expressed bx' ea('h ol these modern terms 
can in turn throw a lurther light on the history of 
thought, for it is ideas rather than the practices to 
xvhich they U‘:id on xvhich Prof. 'I'liorndike has focussed 
his discussion. “ Magic represented a w'ay of looking at 
the xvorid. in the case of primitixe men and sax^ages it 
is possible that little thought accompanied their action.” 
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But until such thought develops a purposive and ration, 
basis, the doings of man cannot be distinguished as eitiie 
religious or scientific or magical. Even magic implie 
such purposive mental states, and so may be viewei 
from the point of view of the history of thought. 

An attempt is made to trace a relationship of somi 
of tlu‘ most important manifestations of mental lih 
during the long period under con.sideration. Thu? 
in one age Prof. Thorndike finds tlie germ of conceptions 
more fully developed by another generation, and 
gradually undergoing profound modification through 
.succeeding years. More than half of the work deals 
with the twelfth and thirteenth ('cnturics, hut the 
author fully justifies his contention that this period 
can only be understood when viewed as the outcome 
of Greek, Latin, and early Christian thought. 

The broad survey ol the liook enables us to considei 
liumun thought throughout the period considered as 
something like an organic whole. The sense of con- 
tinuity and inlcrrelationsliip is strong throughout 
“ It seems to me,” says Prof. Thorndike, ” tliat in tin 
present stage of research into iind knowledge ol oui 
subject, sounder conclusions and even more novel oiic^ 
can be drawn by a wide comparative survey than hx 
a minutely inlen.sive and exhaustive .study of one mar 
or of a lew years.” It would he a mistake, however 
to think that no ii.ten.sive stiirly has gone to the prepara 
tion of these voluiru's. 'f'liey arc indeed a mine o 
erudition, and will bo indispcnsalilc lor reicrcncc bx 
all who haxc to treat of medicx'al lile or thought 
They pre.sent a rejjertor) of xxhal is known as to th( 
lives and woiks ol an immense number ol W’esten 
writers up to the fourteenth century, and an iiwaluahli 
record ol tlie xvhereul)outs of much unpul dishet 
material scattered throughout the great libraries o 
Europe. Nor is the study limited to well-know r 
names. Thus, the reviewer has long been intercstcf 
in an ohscure text of ICnglish origin known as th( 
“ S(*rrcta Philosopliorum,” which combines in hetero 
gcncous fashion technical and chemical recipes, con 
juring tricks and riddles, mathematieal and musiea 
lore, and astronomy. This entertaining work, thougl 
it enjoyed considerable popularity in fourteenth- anc 
fifteenth-century England, has hitherto been over- 
looked by medievalists. Hut it has not escaped the 
vigilance of Prof. Thorndike, who gives an interesting 
and succinct account of its contents, and has observet 
that it embodies a composition bv the thirteenth-centurj 
Jtiilian writer, Peter the Pilgrim, on the magnet anc 
its use as a compass. The point is of some importance 
as Peter Peregrinus was the first writer on the mariner’s 
compass whose works have come down to us. 

This stray example could no doubt be paralleled b) 
the experience of many students w'ho will find in Prof 
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Thorndike’s pages material throwing light on their 
own special studies. Medieval students may indeed 
be congratulated on the appearance of a work which 
wall lighten their labours and illumine their path. Nor 
is it only the specialist to whom it will ap])eal. Many 
are puzzled by the extravagant claims sometimes made 
to-day for the ‘‘ Middle Ages,” An attempt to pene- 
trate the mass of medieval literature will probably 
produce a strong reaction from any such conceptions, 
but the ordinary reader is liable to retire vanquished 
before lie lias covered a tithe of the material or gained 
any broad view of its ('ourse. Such readers will be 
grateful to find in these volumes a thoroughly readable 
presentation of medieval thought, while every page 
provides evidence of the sources where each statement 
may be verified. The admirably full and well-arranged 
indices are a \'ery w'elcome element. Prof. Thorndike’s 
work undoubtedly takes rank as an important con- 
tribution to the history of civilisation. 

Dorothea Walky Singer. 


Chemical Works of Reference. 

(1) A Coniprdtemive Trealise on Inorganic and 
Theoretical Clienustrv. By J )r. J . W. Mellor. Vol. 3 : 
Cu, Ag, An, (a, Sr. Ba. Pji. x 1 927. (London • 
Longmans, (Ireen and Co., 1923 ) 635. net. 

(2) A Dictionary of Applied Cheniistry. By Sir 
Kdward Thoqie. Vol. 4 : L-Oxydistlin. Revised 
and enlarged edition, Pp. viii + 740. (London: 
Longmans, (Jreen and Co., 1922.) (los. net. 

(3) Te^t-hook of Inorganic Chemistry, h'dited by 

Dr. j. Xewton J'riend. Vol. 9, Part 1: Cobalt, 
Siilid, and the P'.lenients of the Platinum Group. By 
j. Newton Friend. (Grifiin’s Siieiitific Text-books.) 
Serond edition, revised. Pp .\xv+367. (London: 
C. Griffin and C'.o., Ltd., 1922.) i8s'. net. 

(1) ' I third volume of Dr. Mellor’s great treatise 
JL deals with the two triads, copper, silver, 
gold, and calcium, strontium, barium. In a w'ork of 
reference the order in which the elements are taken is 
of less importance than in a text-book, but the scheme 
adopted in this volume has certain disadvantages. By 
considering the alkaline earths as a group, the author 
has been able to bring together on one page the ternary 
diagrams for the systems CaO - CaCla “ HgO, and 
SrO - SrClg - HgO, and in general has secured the 
advantage of being able to de.scribe the strontium and 
barium salts as variants of the more familiar calcium 
salts ; but this close association of the metals of the 
three alkaline earths makes it all the more remarkable 
that the element magnesium .is not even included in 
the same volume, so that magnesite and calcite are 
separated as widely as possible from one another. The I 
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interpolation of copper, silver, and gold between the 
alkalies and the alkaline earths is, of course, a con- 
ce.ssion to the law' of octaves as expressed in Mendcleeff’s 
.series of thirteen short periods. 

In addition to the disadvantage of separating the 
alkalies and the alkaline earths, the arrangement 
suffers from the drawback that copper, silver and 
‘ gold may be regarded as forming a first stage in the 
w'inding up of the anomalies of the metals of the 
transition series. They therefore exhibit, in an 
attenuated form, the influence of the phenomena of 
co-ordination, which dominates so fully the chemical 
properties of the elements which immediately precede 
them in the periodic classification. It is therefore a 
real disadvantage that the wide range of amines and 
of double salts w^hich are formed by these metals are 
described at a stage when the theory of co-ordination 
has not yet been discussed. 

In his preface the author states that he has been 
much pleased w'ith the general rec'cption w'hich the first 
two volumes have received. The reviewer can confirm 
from his own experience the value of the author’s 
treatise, even at the jiresent stage, when scarcely half of 
the work is available for reference, and is confident that 
the treati.se when complete will be of very great service 
to all .serious student.s of inorganic chemistry. 

(2) The fourth volume of the new edition of the 
“ Dictionary of Applied ('hemistry ” covens the section 
from L to (), w'ith the exi'cption that the articles on 
oxygen, ozone, etc., are held over for a later volume. 
In the section now' published there has been a con- 
siderable expansion, from 600 to 740 pages. While 
most of the priiK'ipal articles in the volume ha\'e con- 
tributed something to this increase of length, the most 
notable changes are to be found in the series of articles 
under the heading “ Nitrogen.” The article on 
nitrogen itself does not appear to have been altered 
very greatly ; but in w'ritmg the section on the manu- 
fac'ture of nitric acid, l^rof. Hart has secured the 
('ollaboration of Dr. F. C. Zeisberg, of Du Pont de 
Nemours and f'omiiany, and a completely new series 
of diagrams is given to illu.strate modem practice in 
the manufacture of this acid. In addition to this, the 
earlier article on the utilisation of atmospheric nitrogen 
has been replaced by an artii'le of nearly three times 
the length by Prof. J. R. Partington, in which a much 
fuller account is given of the various proce.sses for the 
fixation of nitrogen and of the methods used for the 
oxidation of ammonia to nitric acid. 

(3) The second edition of Dr. Friend’s text-book 
requires only brief comment, since very little alteration 
has been made in the book, apart from the addition of 
some notes on the detection and estimation of the 
platinum metals. It is, however, noteworthy that the 
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])(.Ti(Klic table, whitli lornis the Irontispieee of the 
volume, doeh not j^ive the atomic numbers of the 
elements- an (^mission which should certainly be 
reUified when a further edition of any of these volumes 
is called for. 'i’he value of this particular volume 
would also be much increased by a fuller appreciation 
of the ])art played by co-ordination in the formation 
of so many of the compounds of this {jjroup of elements. 

Our Bookshelf. 

Electrons, Electric Waves and Wireless Tele}dioiiv : 
Heinf> a Reproduction with some Amplification of the 
Christmas Lectures {ifistli ('ourse) delivered at the Royal 
Institution of (Ireat Jiritain, December, \e)2i, Jan uar\>, 
1922. Hy Prof. J. A. h'lemin^c Pp. viii \ 326. 
(London ; The Wireless Press, Ltd ; New York : 
The Wireless Press, Int.., iq2,p) 7^'. (id. net. 

SiMi’i.K and c\'('ellent descriptions are first j^iven of the 
])henomena whu h take jilace when waves are produced 
in lifjuids and {^ases 'fhe author then gives an account 
of the architecture of atoms as imagined by modern 
physicists. The Rutherlord atom is taken as the 
standard and the Plain k Pohr method, in which 
atoms are supjiosed to radiate energy, is desi ribed 
The concluding ])ortion of the book is on radio-tele- 
phony and will be \ery helpful to the intelligent 
amateur. 

Prof. Pleming’s discussions are on orthodox lines, 

* but we were disappointed that he does not throw more 
light on the met hanism of Planck’s quantum theory. 
Many of the numerical results obtained are w'onderful 
and are ('orroborated in the most marvellous wav by 
other methods. Put the modus operandi is still a 
mystery, in describing the Mii'helson-Morley experi- 
ment it is stated that it proves clearly that the velocity 
ot light is indejxndent of tlie motion of the source 
of light or of the observer. We are not justified, 
however, in acce|)tmg this statement if an explana- 
tion can be gi\’en which satisfies the accepted canons 
of mechanical science. Such an explanation was given 
by Fitzgerald. The dragging in of space and time 
“ frames ol reference ” does not helj) the ordinary 
reader. AVe are glad the author adheres as far as 
possible to the laws of clas.sical dynamics. Some men 
ol science are wondering how much of modern theory 
will remain vvhen all the laboriously constructed 
scafToldmg is removed. 

Poems of Science : Pages of Indian ICarth History. By 
K. A. Knight 1 lallowes. Pp. xii -1- 40. (London ; 
F.rskine Macdonald, 1923.) n.p. 

Mr. K. a. Knight Ham.owt.s has worked for eighteen 
years on the staff of the Geological Survey of India, and 
the lH;auty and digiiit\ ot tlie country that he has 
studied have appealed to his poetic sense. In a series 
of sonnets, he touches on the origins and the decay of 
the rocks that control some of the noblest scenery of 
the earth ; and again and again the bright hue of a 
delicate flower, springing from some cleft in a forbidding 
plateau or a torrent-carved ravine, lifts his thoughts 
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from the earth to the great Mystery that is worshipped 
under many names. We must not expect Wilde’s 

O lonely Himalayan height, 

Grey inllar of the Indian sky. 
or 

The almond groves ol Samarcand, 

Bokhara, where red lilies blow ; 

but we cannot hell) remembering what use Marlove 
made of the resonant names that reached him from the 
l^a.st. Mr. Hallowes docs not rise above the Gazetteer 
of India with .suih lines (p. 23) as “ In Punna, in the 
district of Magwe.” The seventh sonnet shows, how- 
ever, that he has achieved a mastery over a difficult 
form of ver.se, and the simple opening lines, oddly 
enough recalling Dante, lead on to effectiN’c geological 
expression at the close. Elsewhere the “ science ’’ is 
a little clouded by such phrases as “ molten fire ” and 
“ powers exhibited by ffame in bygone time.” The 
eleven words describing foliation in .Sonnet XV. are 
aci'urate enough, but leave the layman somewhat 
cold. 

Krgehnisse der exahlen Enturwissenschaften. lleraus- 
gegeben von der Si hriftleitung der Naturwissen- 
schaflen. Pj). iv-f403. (Berlin: Julius Springer, 
1922.) 10.V. 5J. 

The first annual volume of this new review of the exact 
natural sciences covers an immense territory in a \ cry 
thorough manner : and it is evident that this, and the 
future volumes, will be an essential requisite m e\ery 
physK'al hlirary. Astronomy, relatuity, statistical 
mechanics, the vibrations ol rotating shafts, Nenist's 
thermal law, radiation, contact potential, chemical 
kinetics, photochemistry, electrol)tic dissociation. 
X-ray spectroscojiy, crystal striK'ture, atomn^ and 
.spectral theory, the theory of band specira, photo- 
electricity and photolummescem e, and the periodic- 
system ot the elements are treated by authorities who 
have contributed to the recent remarkable dexclop- 
ments of the subjects with which they deal. In this 
initial volume most ot the reviewers ha\ c attemjited to 
give a general account ot the present state ot the 
subjects reviewed, and the bibhograpliies which ac- 
company their papers appear to l>e very ('omprchen.sive. 
'I'lie latter should prove \'ery valuable ; tliey cover the 
ground up to 1922, and include work by hmghsh and 
American physicists, the \ alue ol which is fully recog- 
nised in the text. Future volumes will be devoted 
more specifically to progress made during the year 
under review, the object being to give a general view 
of the progress made without details of individual 
publications. 

Opere di Paolo Celesta. Serie scientifica a cura di 
F. Raffaele della R. University di Roma. Studi 
biologici. Con prefazione di Osvaldo Polimanti. 
Pp. xii 4-426. (Roma : Dr. G. Bardi, 1923.) n.p. 
Paolo (’elk.sia was born at Genoa in 1872 and died 
in Rome, in 1916. He was attracted to the study of 
natural science and began his scientific training in 
the laboratory of comparative anatomy in Genoa, 
and soon took up the investigation of the sponge 
Suberites and its symbiosis with the hermit crab 
I Pagunis, his account of which forms the first paper 
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in this volume. He then turned to experimental 
work on the ventral nerve-cord of the rock-lobster 
Palinurus, and on the reflex mechanism of the chela 
ot the crayfish. He built a private laboratory on the 
shore of Lake ('omo, but his scientific work was inter- 
rupted by another project - he founded the Rivisfa 
di Scienze biologiche and wrote for it many critical 
articles and reviews. 'I’he death of his father and of 
his faithful laboratory assistant caused him to suspend 
his researches, and he turned lar^^ely to philosophy. 
His friends have decided to reprint a selection of his 
earlier papers and of his unpublished work, and the 
present volume, which is excellently produced, forms 
the first instalment. It consists of eleven orij^inal 
papers— on the subjects noted above and on {^ralt 
hybrids, their significance in regard to heredity and 
acquired characters, the transformation of the wild 
bee into the liive bee, etc. — sixteen reviews and articles, 
and a reprint of his thesis on progressive heredity. 

Handbuch der Zoulogie : eine N aturgeschichte der 
Siainine dei Ticrreiches. Begrundet von Prof. Dr. 
Willy Kiikenthal, Herausgegeben von Dr. Thilo 
Krumbach. Krster Band : Protozoa, Porifcia, 
('cclcntcrata, Mesozoa. Krste Lieferung. Pj). 192. 
(berlin iind Leipzig : Walter de Gruyler und Co., 

This forms llie first part ot Vol. T. of a handbook of 
zoolog\, to be completed in live volumes, m the pre- 
paration ()1 which about forty authors have agreed 
to take part. .\n introduction (50 pp.) to the Protozoa 
by Prol. Rhumliler is lollowed liy an account (6o pp.) 
ot the Rhizopoda by the same author and of the 
Flauellata b\ Dr. V. Jollos, and by the first few ])agcs 
of the section on the Sporozoa liy ITof. M. Hartmann. 
After the general account of each order is given a scheme 
of ('lassifh ation into sub-orders, groups, families, and, 
in some cases, genera, w'itli short diagnoses of eai’h. 
While the treatment of most of the groups is adequate, 
the very brief account ot Entamoeba is not consonant 
with the importance of this genus, of which no figure 
is given. The latest references in the list of works 
on Rhizopoda relate to jia^iers published in 1916, and 
this suggests that publication has been delayed. The 
section on the flagellates contains a number of good 
new figures, and the list of references includes papers 
published in 1921 and 1922, but the account of the 
collared flagellates is very short and inadequate. 

Plane Geometry for Schools. By 'F. A. Bci'kett and 
F. TL Roliinson. Part 11 ., with Answers. Pp. 
Viii + 241-453 -t v. (London : Rivingtons, 1922.) 55. 
Messrs. Beckett and Robinson’s interesting attempt 
to combine the main propositions of formal geometry 
with the extensions included in the easier portions of 
“ modern yilane geometry ” and with the fundamental 
notions and applications of trigonometry, is continued 
in the second part of their work. The first part was 
noticed in these columns on June 10, 1922 (vol. 109, 
p. 737). The second part consists of three sections. 
Section iv. deals with areas, extensions of Pytliagoras’s 
theorem, and the properties of chords and tangents of 
circles, with incidental reference to radical axis, 
graphical solution of quadratic equations, etc. In 
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section v. we have inequalities, maxima and minima, 
and regular polygons. Section vi. deals with ratio luid 
proportion : applications to trigonometry are then 
given, as well as centres of similitude, inversion, pole 
and polar (with a little on unharmoni<' ratio). The 
treatment is pleasant and masterly, and the whole 
work can lie highly recommended. S. B. 

Printing Telegraph Systems and Mechanisms. By T 1 . H . 
Harrison. (Manuals of Telegraph and Telephone 
Engineering.) Pp. xii + 435. (London; Longmans, 
Green and Fo , 1923.) 2i.s-. net. 

This volume w'ill be most useful a.s a w'ork of reference 
to designers of telegraph machinery. It w'ill also be 
u.seful as a text-book in telegraph administrations. 
The book has been very I'arelully ('om|)iled ; the 
diagrams, of w'hich there are 420, are excellent, and the 
late.st modern applications im'luding high frecpiency 
multiplex methods, both for land and submarine catiles, 
are fully described. There is now' considerable over- 
lapping of the scietK'es of telephony, telegraphy and 
radio-communication, many of the same devices being 
used in each. It must be admitted that at yiresent, 
de\elopment in all branches of the art of communica- 
tion is taking yilace most rapidly in the United States, 
(’ommiinication sers ice in that country is such a large 
undertaking that systematii- research can be ('arried 
on intensively on a siale that excites the w'onder and 
envy of Euiopean engineers. In Britain, the home 
demand for ayiparatus is comyiaratively on a much 
smaller scale. 

Experimental Physical Chemistry for Students in the 
Medical and Allied Services. By Dr. B. S. Neuhausen. 
?p. 53. (Philadelyihia : 11 . N. Rudley, (>14 Arch 
Street, 1923.) 1 dollar. 

Dr. Nluhahskn’.s work is in the form of a pamphlet 
rather than of a book. The phy.sio-cheinical exercises 
W'hich he de.scribes are all related directly to bio- 
chemistry or medicine ; thus, measurements of freezing- 
point depression, electrical conductivity, the con- 
('cntration of hydrogen, sodium and chlorine ions, 
viscosity, refractive index, etc., are all carried out with 
.serum rather than with more commonplace solutions ; 
and the rate ot inversion ol cane-sugar is studied in 
the form of an inversion by invertase in place of the 
more familiar inversion by acids. In view of the 
growing importani'e of physical measurements in bio- 
chemistry the appearance of a work of this charac'ter 
may be heartily welcomed. 

A Text-book of Physics. By Dr. R. S. Willows. Third 
edition. Pp. viii + 48 4- 488. (London: E. Arnold 
and Co., 1923.) (js. net. 

The call for the third edition of this useful text-book 
has given the author an opportunity to add a chapter 
on the conduction of electricity through gases. The 
McLeod gauge is first described and a brief account is 
given of the electric discharge in a vacuum tube. Then 
follow experiments on kathode rays and po.sitivc rays, 
and paragraphs dealing with X-rays, ionisation in 
gases and radioactivity. A chapter of a similar kind 
on electromagnetic waves may be suggested for a future 
edition. 
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Letters to the Editor. 

f The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
con he undertake to return., nor to corresftond with 
the writers of rejected manuscripts intended for 
this or any other part of Na'I’UKI'.. No notice is 
taken of anonymous commit ni cations. \ 

Psycho-Analysis and Anthropolojjy. 

Tnh infcdion ])y ])sych(KUi:ilvsis ol the neighbour- 
ing liekls oi science— notably that of anthropology, 
folklore, and sociology— has been a very rapid and 
somewhat in(lammalor\ ])rocess. The votaries of 
ITend, or some among them, have displ,i\ed in their 
missionary /eal an amount of dogmatism and of 
aggrc'ssu eness not calculated to allay the prejudice 
and suspicion which usually greet every new extension 
of their theories Some ol tlieir critics, on the other 
hand, go so far as to dismiss all anthropological 
contributions of hrciul and his school as “ utterly 
jireposteious ” and “obMously futile," as "an 
intrigue with Jcthnology which threatens disaster to 
both jiarties," as " a striking demonstration of 
reductii) ad ahsHidinu" (Prof. Idliot Smith in Rivers’s 
" J’sychologv and I’olitics," pp. 141 143). This is a 
haisli judgment and it caines much weight, coming 
Irom one by no means hostile to psycho-analysis and 
thoroughly well acipiainted with anthropological 
jiroblems, especially those discussed by Freud and his 
school 'I'his seems the light moment to consider 
inipartiallv , without enthusiasm or prejudice, the 
scope, importance, and value of Freud's contribution 
to anthropology. 

Through the imtiati\e and under the direction of 
Prof Seligman, who at that tune was engaged in 
practical jisyt ho analysis of war neuroses, I have 
tH>en able to appl\ .some of Freud’s conclusions directly 
to savage psychology and customs, while actually 
engaged in field-work among the natives of Eastern 
New Guinea. 

h'reud’s fundamental conception of the (Edipus 
complex contains a sociological as well as a psycho- 
logical theory. The jisychological theory tlecl.ires 
that much, it not all of human mental life has its 
root in infantile tcndeiu les of a " libidinous ” char- 
acter. repressed later on m childhood by the paternal 
authority and the atmosphere of the patriarchal 
family life 1'lius then' is formed a " comjilex ” in the 
unconscious mind of a parricidal and " matrogamic 
nature. The sociological implications of this theory 
indicate that throughout the clevclojiment of humanity 
there must have existed the institution of induidual 
lainily and marriage, with the father as a severe, nay, 
ferocious jiatriarch, and with the mother lepresenting 
the jirmciples of atfection and kindness. F'reiid’s 
anthropological views stand and fall with Wester- 
marck's theory of the antujuity and permanence of 
individual and monogamous marriage. Freud him- 
self ^assumes the existence at the outset of human 
development, of a patriarchal family with a tyrannical 
and ferocious father wdio repressed all the claims of 
the younger men {of. “ Totem and Taboo,” chap. iv. 
5, and " IMasscn-Psycliologic und Ich-Analysc,” cliap. 
X.). With the hypothesis of a primitiv^e promiscuity 
or group marriage, Freud’s theories arc thoroughly 
incompatible, and in this they have the support, not 
only of Westermarck's classical researches, but also 
of the ino.st recent contributions to our knowledge 
of primitive sexual life 

When we enme to examine in detail the original 
constitution of the human family — not in any hypo- 
thetical primeval form, but as we find it in actual 
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observation among present-day savages - some diffi- 
culties emerge Wc find, for example, that there is 
a form of matriarchal family in which the relations 
between children and jirogenitors do not exist in the 
typical form as reijuired by ITeud’s hypothesis of 
tile Gidipns complex. Taking as an example the 
family as found in the coral archijielagocs of Eastern 
New Guinea, where 1 have studied it, the mother 
and her brother possess in it all the legal potestas 
The mother’s brother is the " ferocious matriarch," 
the father is the affectionate friend and heljier of his 
children He has to win for himself the friendship 
of his sons and daughters, and is frequently their 
anmable ally against ttu; principle of authority 
represented Vi}" the maternal uncle. In fact, none of 
tile domestic conditions required for the sociological 
fulfilmenl of the CEdipus complex, with its repressions, 
exist in the Melanesian family of F'astern New 
(iuinca, as 1 shall show fully in a book sliortly to be 
published on the sexual life and faniilv organisation 
of these natives. 

Again, the sexual repression within the family, the 
taboo of incest, is mainly directed towards the separa- 
tion of brother and sister, although it also divides 
mother and son sexually. I'lius we have a pattern 
of family hft‘ in w'hicli the two elements decisive for 
psycho-analysis, the repressive authority aud the 
severing taboo, arc " displaced,” distnbulcil in a 
manner diftcrenl from that found in the patriarchal 
family. If Freud’s general theory is correct, there 
ought to he also a change in the thwarted desires , 
the rejiressed wish tormation ought to receive' a shape 
diliercnt from the (Jidipus complex. 

This IS as a matter of fad what iiapjiens. The 
examination of dreams, myths, and of the jircvalcnt 
sexual obsessions reveals indeed a most rt'markable 
conlirmaiion of iTeudian theories. 'Plie most im- 
portant type of sexual mythology centres round 
stories of brothcr-.sister incest Tlie niv ttneal cycle 
which explains the origin of love and love magic 
attributes its existence to an act of incest betw'cen 
brother and sister There is a notablo absence of 
the parricidal motive in their myth On the other 
hand the motm; ol castration comes in, and it is 
earned out not on the father but on the maternal 
uncle He also ajijiears in other legendary cycles as 
a villainous, dangerous, and ojqiressive foe 

In general I have found in the area of my studies 
an unmistakable correlation bi'tvveen the nature of 
family and kinship on one hand and the jirevalent 
" complex " on the other, a complex which can be 
traced in many manifestations of the folklore, 
customs, and institutions of these natives 

To .sum up, tlie study of savage life and some reflec- 
tion on Freud’s theories and their application to anthro- 
pology have led me to the conviction that a great deal of 
these theories requires modification and in its present 
form will not stand the test of evidence— notably 
the theory of libido, the exaggeration of infantile 
sexuality, and the manner in which " sexual symbohsa- 
tion " is dealt with. The character ol the argumenta- 
tion and the manner and mannerisms of exposition 
moreover often contain such glaring surface ab- 
surdities and show such lack of anthropological 
insight that one cannot wonder at thii impatience of 
a specialLst, such as expressed in the remarks of 
Prof. Elliot Smith quoted above. But with all this, 
Freud's contribution to anthropology is of the greatest 
importance and seems to me to strike a very rich 
vein which must be followed up. F'or FTeud has 
given us the first concrete theor)'^ about the relation 
between instinctive life and social institution. His 
doctrine of repression due to social influence allows 
us to explain certain typical latent wishes or " corn- 
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plexes, ■ ■ found in folklore, by reference to 1 he organisa- 
tion of a given society. Inversely it allows us also to 
trace the pattern of instinctive and emotional ten- 
dencies in the texture of tlic social fabric. By making 
the theories somewhat more elastic, the anthropologist 
can not only ap])ly tliem to the interpretation of 
certain phenomena, but also in the held he can be 
inspired by them in the exploration of the difficult 
borderland between social tradition and social 
organisation. How fruitful ]’'reud’s theories are in 
this respect T ho])e to demonstrate clearly in the 
pending publication prevtou.sly mentioned. 

Bronislaw Malinowski. 

Department of Ethnology, 

Loudon School of Economics, 

Dniversity of London. 


Spectra of Isotopes. 

Thl fjnantum theory of line spectra developed by 
Bohr has been most successful in explaining the 
sjieitrum of hydrogen and helium, and by a further 
hypothesis the spectra of the alk<ili metals. J-ly 
asserting that elliptic orbits are ])ossible, as w'cll as 
circular orbits, Sommerlek! succeeded in explaining 
the Stark and Zeeman cltects and the fine structure of 
spectral hues. It is significant Hint Bohr's ecjuatioii 
for tlu' fre(]ucncy of the spectral series also explains 
tlic difference Ixdween the sixties spectra of isotopes 
of the same element The experiments of Aronberg 
and Merton oii the struct lire ot 1038 A of isotojies of 
lead showed, liowever, a nmiarkable iliscrepancv 
between the shift predicteil bv the theorv and tliat 
actually oViserved. Similarly Merton's experiments 
on the line (>708 of lithium showed that the line 
consisted of two ronijionents o'T5T A apart, while 
the theoretical shift was o-o87 K The (|uantiim 
theory is unabk' to account for this large separation 
observed 

Eei'cntly Ehrentest, comiiientmg upon the validity 
of the simple Bolir e(|uation, remarked that the 
equation cannot be true 111 general for atoms wnth 
several electrons, as in this case the radiating electron 
compels the nMiiaining electrons to execute the motions 
of reaction which influence the nucleus Moreover, 
XichoLon has shown that, by the choice of simpler 
orbits and l)y the snjijjosition made bv Somnierfeld, 
as to invariability of energv 11' for all possible orbits, 
the inner orbit has a radius of about one-tenth of 
that of till*, outer orbit. It has thus been shown that 
the external electron mo\'es in the field of the nucleus, 
which IS asvmptotically a Coulomb field, and that 
Bolir’s formula cannot be far wrong for a rough 
determination of tlie separation to be looked for in 
the spectra of isotopes 

Prof. McLennan, however, in an account of interest- 
ing experiments (T^roc. Roy. Soc. A 714, p. 33, and 
A 71T, p. 3.^12) on tlic structure of the line 5460 of 
mercury and the line 6708 of lithium, and isotope 
displacement, has found that when the radiation 
constituting the green line of mercurv is passed 
through moderately luminous vapour, the main 
component and components ^ i an;l - i are ilistinctly 
absorbed. In an attempt to explain the complex 
structure of the lines from the point of view of the 
isotopic striK'.ture of the elements, the view is put 
forward that the spectral displacement for isotopes 
should be given by the atomic number multiplied by 
the displacement calculated on Bohr’s theory, and the 
main components of 5460 are attributed to isotope 
200, and the component -f i and - i to isotopes jy8 
and 202 respectively. 

In the light of the recent experiments of Bronsted 
and Hevesy, who succeeded in separating the isotopes 
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of mercury, and show^ed also that the isotopic com- 
position of mercury of terrestrial origin is the same, 
it IS difficult to conceive wdiv, in l 4 of. McLennan’s 
experiments, the lines corresponding to isotopes i()8, 
200 and 202 should alone be absorbed, w'liile the lines 
corresponding to the other isotopes are not absorbed. 
Further, if, according to .^.st<nl's experiments, isotopes 
107-200 exist 111 mercurv in largest ])roportiou, one 
would naturally expect that the most intense' com- 
ponent of 54(>c), that is, the main component, should 
naturally correspond to isotope i<)7. Similarly in 
the case of lithmm, he found that the line 0708 
consists of a (piartet, the average displacement of 
one doublet being about 3 to 4 times as great as 
the calculated separation, namelv, o'o87 gener- 

ally it IS found that enhanced lines are developed 
w'lien an arc is operated in vacuo, thereby showing that 
it cannot he supposed that the8e lines are true arc 
lines, w'hich is in conformity with Nicholson’s view 
that the radiation 6708, w'hich McLennan examined, 
might he the principal spark line of lithium, winch has 
a vMliie verv dose to ()7o8. 

These facts naturally lead oni' to ijuestion wiiether 
McLcnnaTrs \iew’ has real physual significance. To 
settl(‘ this point a careful exanunation of the structure 
of some bright line spi'ctra was undertaken in this 
laboratory i'he most recent rxjieriments of Aston 
{Vhil. Mag . Mav 1023, p (>33) have defmi tel v estab- 
lished that tin IS a highly complex element, being a 
mixture of eight i.stitopes of atomic w'cights 120, 118, 
Mb, i2|, iig, 117, 122 and 121, in which case the 
isotope flisplaiement for 3()3i, for isotopes 120 and 
12.^, and 120 and 1 16, is roughly equal to i i)‘ooo7r)i4, 
that IS, for iih and 124, 0 001523, while aci ordmg 
to McLennan’s view' it is eiiual to 0*03807 and 0-07614, 
which IS well within the hnnls of resolution of an 
ordinarv Lumnier plate or h'abrv I'crot etalon There- 
fore the structure of the lines 3(131 and 4324 was 
carefully examined by a laimmcr plate, the ILP. of 
which for 3(131 ^230,000 In these exjieriineiits the 
arc was enclosed in a chamlier siirroundi'd by a w-ater 
jacket, and the radiation from the arc was cxainmed 
at different pressures. It w'as found that even when 
the pressure was low (that is, of the order of i inm.) 
both the lines were sinqile in striu-tnre, espeeially the 
line 4321, which w'as very sharj) These experiments 
do not, therefore, support the view jiut forward by 
Mclennan. A. L. Nakayan. 

M. R ('ollege, Vi/ianagaram, 

South India, September 11. 


A Substitute for the McLeod Gauge. 

Ai.though numberless accounts have appeared of 
the precautions necessary in the obtaining oi high 
vacua, some serious workers seem still to imagine that 
they can reach " a perfect vaiaium ” or " a jiressurcof 
0-001 mm ” in an apparatus from which absorbed 
water has not been removed. The lingering f)f this 
ancient superstition is due to the prevalence of the 
McLeod gauge ; if any gauge which indicates vapours 
as well as permanent gases liai been in general use, 
it could never have arisen Historians may dispute 
wdicther the invention of the McLeod gauge ha. 
advanced or retarded the development of science , 
but there is no doubt that to-day, though it may 
have special uses (such as the calibration of other 
gauges) under rigidly controlled conditions, it is 
usually a mere relic of tlie past. 

Compared with its adequate substitutes the McLeorl 
gauge has not even the merit of convenience In 
particular, although some workers who are perfectly 
aware of its limitations continue to make it a normal 
component of any pumping system, it is not the most 
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convenient gauge even for siicli a coTiimoiiplace 
purjiose as det(*ciing leaks and ensuring generally i 
that the system is in good order We think we may \ 
be doing some service to our colleagues if we urge on j 
them the advantages for this purjiose of the Pirani 
gauge, esjiecially if used according to the method I 
that the stall of these laboratories desenbed (but : 
did not discover) in JMiysical Society J’roceedmgs, 
VOI 33, }) ^87, J(j 2 T 

dhe great advantage of tiiis iiistriiment is its 
magnihcent simjdicity In addition to some very 
ordinary electrical gear— a battery, rheostat, 3 lixeil 
resistance coils adjusted ver>^ roughly, a cheap pointer 
galvanometer, aiul a respectable voltmeter- it needs 
nothing but an ordinary incandescent vacuum lamp. 
Since lamps are cheap and since the same electrical 
gear will .serve any number of lamps, there is no hunt 
to the niiinbc'r of gauges which can be readily attached 
to the same piec.e of apjiaratus d lie diagnosis of 
leaks and other faults is a viTy simjile matter when 
gauges arc* attached at almost eveiy joint, and their 
leadings with the jnimp running arc* compared. Ihit 
this IS not its only virtue. W'e are c',c*.rtam that any 
one who tries the l^irani gauge will forthwith consign 
his McLeod gauge to the dust hcaji and w’onder how 
he evci managed with such a cumbrous and mis- 
leading device 

It IS sometimc'S ob]c*ct(*d to all gauges but tlie 
McLeod, that their calibration de])c*ncis on the nature 
of tile gas 'Jo this we would rc*ply that in every 
experiment we can imagine m which a knovvlc*dge of 
the ah'^olutc value of the ])rc*ssure is recjuired, c'lther the 
nature of the gas is knowm or it has to be determined 
for .some purpose* other than that of rc*admg the gauge 

As we have* said, an ordinary incandescent lamp 
will do as a gauge , but it is even simpler (and 
for various reasons jireferablc*) to use the same lamp 
before it is evacuated and witli the pumping stc*m 
still attached Probably any lamp maker w'oulcl 
supjily such lamjis , if they aie obtamc'd from thc'.se 
laboratonc's, they will be furnished with a rough 
calibration — a calibiatioii as good as that wdiich the 
Mcl.eod usually receives. 

No KM AN K. CaMPBI'CL 
Pernaki) P. Duddtng 
John W. Ryde. 

Kesearch Laboratories of the 
(1 H.r., Tdcl , Wembley. 


Zoological Bibliography. 

1 AM desired by the Corresponding Societies’ Cknn- 
mittee of the British Association to direct attention 
to the Kc‘,port of the ('onimittee on Zoological Biblio- 
grajihy and Publications, which w'as presented at 
the Liverpool meeting of the Association, and to 
ask those interest ed in the publications of scientific 
societies earnestly to consider the rticommcnclaiions 
made by this ('ommittce, and thus avoid the un- 
neceSvSary confusion and difficulties which arise from 
thoughtlessness rather than ignorance. 

^There are many imjiortant points to be borne in 
mind, particulars of which can be seen in the Report 
of the Committee, which can be obtained from the 
Secretary of the British Association, Burlington 
House, Piccadilly, W.i, but those to which par- 
ticular attention is de, sired are: (1) The size of 
the publication, w*hich should be demy-octavo (that 
is, the size of the Reports of the British .Association) ; 
(2) that each part issued should bear the actual date 
of publication , and (3) that the titles of papers should, 
so far as possible, give a fair idea of the contents of 
the papers, and be brief. T. Sheppard. 

The Museums, Hull. ^ , 
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A New Method of Crystal Powder Analysis 
by X-rays. 

For the jiurpose of enabling us to make more 
accurate comparative intensity measurements by the 
photographic powder method, and also of obtaining 
sharper lines without recurring to long exposures, an 
arrangement has been tried in whit;h a thin layer of 
])owder and a beam of greater angular width are used. 

Modifications of the original arrangement of Debye 
and Scherrer and of Hull making use of wide beams 
have been described by H. Seemann, by H. IBohlin, 
by Sir William Bragg, and by the writer.^ Jt has in 
particular been .shown by Sir William Bragg, that bv'^ 
bis arrangement, which involves the use of the ionisa- 
tion method, it is possible to make not only rajiid 



but also very accurate determinations 'I'lie present 
arrangement is intended to t'orrespond to tlie peculiar 
conditions of the photograjihic record 

A short reference to tlie general eonditious of re- 
Jlection mav take the place of an extcnfl(*d discussion. 
The geometrical locus of all crystal jiowder particles, 
which are .so situated that rav's rellected liy them 
from A to C (log i) snftcr the same detl(*Mon a, is 
that surface of revolution described by the rotation 
of the arc of a circle ABC subtending the angle tt - a 
oil the chord AB. Tins surface has a different .shajie 
for each angle of deflexion a. 

To obtain simple conditions for a ({uaiititativc 
interpretation of the rellected intensities tin* writer 
had used (he at) an ccjiiatorial annular band of this 



surface in conjunction with a point source of X-rays. 
At present in order to obtain lines which are more 
suitable for exact angular measurement, only a small 
area round B is used in connexion with a line source. 
The line source allows ns to make more efficient use ol 
the radiation of the anticathode and partly compen- 
sates for the decrease in angular extension of the beam. 

Fig. 2 represents the arrangement adopted. A is 
the line source of X-rays situated close to the anti- 
cathode, B the powder layer, which can be rotated 
about an axis parallel to the source, and C is the film 
on which the lines are recorded. According to the 
geometrical relations given above, to every angle of 
deflexion, Le. to every point on C, there is associated 

‘ H. Seemann, Ann.d.Phys. 5q, pp 45^464, 1919; H. Uohlb, Ann. d 
Phys. 61, p. 4sr, 1920; Sir William Dragg, Proc. Phys. S«c. 33, p, 222 
1921 ; J. Brontano, Arch. Sc. Phys. et Nat. (5) i, p. 530, 1919, 



NATURE 


653 


November 3, 1923] 


a definite orientation of the powder layer at B, which 
corresponds to the orientation of the surface of 
revolution and vice versa. In order to record the 
lines over an extended angular region a screen D has 
therefore to be provided with an opening, which for 
any particular position of B uncovers only the 
corresponding portion of C. The screen has to be 
moved with uniform angular velocity and B has to 
take the corresponding required positions. If we 
call and ^2 the glancing angles of incidence and 
sin fii AB 

of emergence at B then ~BC 
the angle of deviation. The relation between the 
motion of the screen and of the powder layer becomes 
the simple spectrometer relation when AB equals BC, 
but this arrangement is not the most efficient for 
obtaining beams of greatest specific intensity. With 
the setting corresponding to a given resolving power 
the time of exposure will depend on the angular 
width of the region explored. The method is most 
efficient for exploring small angular regions for the 
exact measurement of a few characteristic “ key *' 
lines, but owing to the gain m intensity by using wide 
beams there is some saving of exposure also for more 
extended surveys. 

A fuller discussion of the method and description 
of the apparatus used will be given elsewhere. With 
a small camera of tins type, BC being 2 ’3 cm., a photo- 
graph was taken of the first order reflection of CiiK 
radiation from the in and 100 faces of nickel oxide 
with 1-2 milliamp-hoiir exposure, the angular exten- 
sion of the region recorded being about 20“. The 
lines were less than o-i mm. wide and their centres 
could be evaluated to 0-03 mm. When the greatest 
possible' intensity is rec]uired for tracing faint lines in 
a narrow angular region, a powder layer of suitable 
curvature which allows us to use beams of consider- 
able angular width is of advantage. For quantitative 
measurements, w'here the absorption under diflerent 
angles of incidence has to be taken into account, and 
for exploring w'uler angular regions, a flat surface is 
more suitable. By exposing it from different sides, 
errors due to eccentricity in mounting can then be 
eliminated. Tliis procedure w\as used in the case of 
tlui nickel oxide mentioned. J. Brentano. 

The Physical Laboratories, 

The University, Manchester, 

October 12. 

A Large Sarsen Stone. 

A SARSEN stone of unusual size, for this district, has 
recently been found in the gravel pit belonging to the 
Hounslow Sand and Gravel (.0., and through the 
courtesy of the manager, Mr. Ralph Wallis, I have 
been perniitted to pay several visits for purposes of 
investigation and photograjiliy. 

In section, the pit shows ; 

Soil I ft. 

Indurated mud, like warp . i ft. 6 in. 

Loamy gravel, penetrated by 

the warp (averages) . . 7 ft. 

“ Clean ” gravel and sand . 8 to 21 ft. 

resting on London Clay of unknown thickness. 

The sarsen (Fig. i) was found embedded to the depth 
of I ft. in the London Clay with several others of 
much smdler size — from a few lb. to about 2 cwt.-— 
and they were the only ones found there. It is 
computed to weigh 6 or 7 tons, but owing to the 
number of tubular cavities present, varying m length 
from a few inches to 3 ft., and in diameter from T*<r to 
2 in., even an approximate computation may have 
to be considerably revised. Its maximum height, as 
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now standing, is 5 ft, 7 in., maximum thickness i ft. 
II in., and its maximum width 5 ft. 7 in. 

There are several interesting details which might 
occupy too much space to describe here, but perhaps 
I may be permitted to refer to the cruciform surface- 
feature conspicuous in the photograph of the surface 
which was uppermost when the block was in situ. It 
is due to the fact that two of the long, tubular cavities 
cross each other in the heart of the stone, this being 
rendered visible through the erosive action of falling 



Fig. t.— Sarsen stone from l.omlon CLny. 


water, at some time or another, forming a'\basin- 
shaped dtipression, 4 ft. in diameter and 7 in. deep, 
which has exposetl the internal structure. There is 
little doubt but that the tubular cavities have also 
been considerably enlarged and modified by the action 
of running water. A few stnations on one of the 
faces strengthen the assumption of its association 
with ice-action. The rock is of the usual type— a 
very hard siliceous sandstone, white within and 
stained externally by contact with ferruginous water. 

C. Carus-Wilson. 

October 10. 


Dr. Kammerer’s Glona Experiments. 

In Nature of May 12, p. 639, Dr. Kammerer 
wrote : "Not content with any of the previous experi- 
ments [made by himself on the inheritance of acquired 
characters], 1 carried out, before 1914. what may 
really be an expenmentum cruets,” and Dr. Kammerer 
states that when the siphons of dona iniestinalis are 
cut off they regenerate longer than they previously 
were, repeated amputations giving very long tubes, 
and that the offspring of these individuals have 
siphons longer than usual. , 

I repeated these amputation experiments betureen 
June and September last at the Roscoff Biolbgical 
Station. The oral siphon was removed from 102 
dona intestinalis which were growing attached to 
the walls of the tanks. The animals varied in length 
from 0-9 to 4-8 cm. As controls, 235 unoperated 
individuals were kept under observation. In none 
of the operated animals was there any,, further growth 
of the siphons after the original length had been 
re-attained. 

One operation was performed on 59 individuals, 
two three on 8. The time necessary for 
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the re-attainment of the original siphon-lengtii 
depended on the level at which the cut had been 
made ; it varied from 14 to 44 days, with an average 
of 27 days. The animals operated upon once were 
kept under observation from 22 to 61 days after the 
onginal siphon - length had been re-attained, the 
average period being 42 days; those operated twice 
for an average of 34 days ; and those twee times for 
27 days after the last re-attainment of the original 
siphon-length. In none of the operated animals did 
any further growth of the siphons take place after 
the original dimensions had been reached. 

After this negative result of the preliminary experi- 
ment it seemed useless to try Dr. Kammerer’s furthOT 
operation of removing the gonads from the animals 
with re-grown siphons, allowing other gonads to 
regenerate, and then breeding a second generation. 

In 1913 it was shown at Naples that abnormally 
long siphons of Ciona intestinaiis can be grown by 
keeping the animals in suspensions of abundant food 
{Biol. Centrbl. 1914, vol. 34, p. 429). Were this the 
reason for the long siphons of Dr. Kammerer's 
opeiated Ciona, it should have been clear from 
controls of unoperated animals kept in the same 
water. 

A full account of the work at Roscoff will shortly 
be published in the Jotirnal of Genetics. 

H. Munro Fox. 

Zoological Department, Cambridge. 

October 16. 

Selective Interruption of Molecular Movements. 

I WAS somewhat surprised to see that in spite of 
Mr. Atkinson’s letter, Mr. Fairboume, in Nature of 
July 21, still endeavours to maintain his view that the 
relative gas-pressure in two communicating vessels 
at equal temperature depends upon the shape of the 
channel joining them, provided the pressure is suffi- 
ciently low. The proper method of treating the 
question, which of course does not lead to such an 
extraordinary result, may be found in any text- 
book on the kinetic theory, and it might have been 
expected that Mr. Fairboume, before claiming to 
prove a paradox of this sort, would indicate in what 
way the usual treatment is wrong. Instead of doing 
so he adopts a curious treatment of his own. in which 
he shows that in certain circumstances more paths 
lead into one vessel than into the other, without con- 
sidering that the number of molecules which enter 
either vessel in unit time depends not only upon the 
number of such paths but also upon their length. 
When this is taken into account the usual result is 
obtained, namely* that the pressure in the two vessels 
is equal whatever the shape of the channel between 
them. F. A. Lindemann. 

Clarendon Laboratory, Oxford, 

October 15. 

Effects of Anaesthetics on Plants. 

ANiBSTHwrics are known to cause alterations in 
the penneability of cells to the ions of various salts. 
It ean be shown directly, by using the corolla of 
Ipomoea Le^fii, that the permeability of plant cells 
to carbon dioxide is also altered by anaesthetics. 

The corolla consists of two layers of cells only, with 
thin cuticle, no intercellular spaces, no stomata. The 
ceU-sap contains an anthocyanin, which indicates 
Pi, (thus avoiding complications due to an added 
indicator). The buds are pink (Ph 6), changing to 
full blue .JPh 7*8) as the flower opens, in 30-40 
minutes. The blue changes through violet to pink 
as the flower withers (6-8 hours). Portions of tiie 
blue corolla floated on water saturated with carbon 
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I dioxide rapidly turn pink : this change is reversible 
on removing to plain water. 

If discs cut from the corolla are first treated with 
aqueous solutions (o*04M-o*iM) of chloroform or 
ether, and then with a saturated solution of carbon 
dioxide (Ph 5), a time-curve can be constructed, 
showing the changes in permeability to carbon 
dioxide induced by varying exposures to ^e anaes- 
thetics. 

The first effect is a marked decrease (often as much 
as 50 per cent.) in the rate of penetration of carbon 
dioxide into the cell, the decrease lasting 10-15 
minutes ; the rate then increases rapidly, reaching 
200 per cent, in 40 minutes, and continuing to increase. 
After 40-50 minutes’ exjposure to the anaesthetics the 
tissue becomes irresponsive. 

In order to reach the cell-sap the carbon dioxide 
must pass through (i) the cell- wall, (2) the protoplasm 
lining the cell-wall. The fact that the cells of the 
disc change colour simultaneously shows that the 
carbon dioxide passes freely through the wall. On 
the other hand, hydrochloric, sulphuric, and acetic 
acids of the same Ph as the carbonic (P,, 5) penetrate 
only from the cut edges of the discs inwards, and not 
over the whole area. The addition of ether or chloro- 
form to these acids has a similar effect on their rate 
of penetration into the cell as on carbonic acid. It 
is therefore concluded that ether and chloroform alter 
the permeability of the plant cell to carbon dioxide by 
their action on the protoplasm and not on the cell-wall. 

These alterations in permeability to carbon dioxide 
may affect the apparent rate of respiration (measured 
as carbon dioxide output) under aniEsthetics, and 
a suitable correction may require to be made in such 
experiments. E. Phtt.ip Smith. 

46 Murrayfield Avenue, Edinburgh, 

October 13. 

Stereoisomerism among Derivatives of Diphenyl. 

The references to Dewar's formula for benzene 
which are made in the letters of Dr. Turner and Dr. 
Kenner in Nature of September 22 and October 13 
(pp. 439 and 539) raise a point of some importance 
in regard to the use of symbols in chemistry. Sir 
William Bragg’s work has revealed the fact that the 
length of the carbon-to-carbon bond is remarkably 
constant at about 1*5 A.U. Dr. Turner, however, 
following the common convention, represents the 
para-linkage in his formula for diphenyl by a bond 
which is perhaps twice as long as those joining 
adjacent atoms m the ring. It is, of course, possible 
to maintain the normal length of the bond by dis- 
torting the benzene hexagon into a quadrilateral, thus, 
H 

HC— C— CH 
li 1 II ; 

HC--6-CH 

H 

but there is, I believe, no indication whatever of any 
such extreme distortion in Bragg’s work on tixe 
X-ray analysis of crystals of aromatic compounds, 
This difficulty would not arise if the para-linkage were 
r^arded as indicating only the existence of " free 
affinities” on the i and 4 carbon atoms, or of an 
electrovalency between them ; but so long as this 
link is treated as a real bond, there does not seem tc 
be any justification for stretching it to an abnormal 
length, although this is clearly necessary in order tc 
preserve the very well founded idea that the benzene- 
ring is fundamentally hexagonal in form. 

T. M. Lowry. 

The University, Cambridge, 

October i8. 
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The Ongin of Optical Spectra. 


A mong the many remarkable communications 
made this year to Section A (Mathematics and 
Physics) of the British Association, which, grouped 
together, will probably mark it off as an outstanding 
meeting, the address by the sectional president, Prof. 
McLennan, on the origin of spectra, was .not the least 
interesting. From among the many subjects he 
surveyed it may be of interest to select some, and to 
try to give a not too technical account of these, show- 
ing the sort of progress that is now being made under 
the stimulus of Prof. Bohr’s theory. 

We agree now that all spectra are emitted by 
atoms or molecules during the process of return to 
their normal state after a more or less violent dis- 
turbance, and that any particular spectrum is emitted 
only by a particular atom or molecule after a suitable 
disturbance. We agree too (partly for theoretical, 
partly for experimental reasons) that spectra can be 
divided into two distinct types — line spectra or series 
spectra and band spectra or many-line spectra — which 
have their origin in the reconstruction of atoms and 
molecules respectively. It is with recent advances 
in the more advanced and more important study of 
these atomic or line or series spectra, emitted during 
the reconstruction of atoms, that the president dealt, 
and with these only shall we be concerned here. 

Physicists will agree that an atom consists of a very 
small massive nucleus of positive electric charge Z 
units, the unit being the charge on the electron, sur- 
rounded by a planetary system of Z electrons. These 
move, when undisturbed, as a conservative system in 
a set of orbits which must have a definite structure, 
controlled by laws of which we are not yet masters, 
to which, however, the present quantum theory gives 
the most complete expression yet achieved. The 
number Z is called the atomic number of the atom, 
and specifies its place in the periodic table and all its 
physical and chemical properties. We can agree 
further that the orbits of the Z electrons are not all 
essentially different. They can be classified in groups, 
orbits of which are characterised by the same values 
of certain integers (three to each orbit), commonly 
called quantum numbers. 

There are a variety of disturbances to which such 
an atom can be subjected. By suitable means supply- 
ing suflficienl; energy we can shift one or more of its 
electrons from their normal orbits, either right out of 
the atom, or into other possible orbits characterised 
by different quantum numbers. In the subsequent 
reconstruction the atom will emit a spectrum of sharp 
lines of definite frequencies characteristic of itself 
and the particular disturbance it has suffered. Each 
separate line is emitted during the return of an electron 
from one particular permissible orbit to another of 
less energy, and its frequency is related to these orbital 
energies by the most fundamental equation of the 
quantum theory Ej-Eji-Av. After the partial 
removal of a particular electron we merely get part 
of the spectrum corresponding to complete removal 
of the same electron. We can therefore, speaking 
generally, classify the complete line spectrum of a 
given atom into a number of separate spectra, each 
of which is associated with the recapture of one electron 
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by an atom after the removal of any specified setj^of 
its original Z electrons. Gassified thus, an atom’s 
spectra will divide into two well-marked types — those 
in which one or more of its deeper lying electrons 
have been removed and those in which the electrons 
removed, whatever their number, are entirely those 
most lightly bound. In the first type we can and do 
find internal reorganisations taking place before a 
new electron is captured. These are the X-ray spectra, 
with which we are not here concerned. In the 
second type no such reconstruction can occur, except 
while the new electron is being brought in. These 
spectra, wliich theoretically must all be of the same 
general scries type, are called the optical spectra of the 
atom. 

The typical optical spectrum (the so-called arc 
spectrum) of an atom is agreed to be that which is 
emitted during the return of the last (Zth) electron 
to an atom in which the rest of the system is in its 
normal state. When such a spectrum is fully analysed 
it is found that the lines can be arranged in series 
which display a certain fundamental constant R, 
Rydberg’s constant. The value of this constant and 
its perpetual occurrence in all arc spectra is (as is well 
known) properly predicted by the theory. But this- 
is not all. If we call the ordinary arc spectrum Z(I) 
and its Rydberg’s constant R, the theory we have 
outlined predicts Z optical spectra in all, of which the 
Qth spectrum Z(Q), with constant Q*R, will be emitted 
by the atom with its first (Z-Q) electrons in their 
proper orbits as it catches its (Z-Q + i)th electron. 
The characteristic frequencies of these spectra will, 
of course, get higher and higher as Q increases, and for 
the later “ optical ” spectra of a heavy element will 
lie in the X-ray region. It is not the frequency range 
but the type of spectrum which remains characteristic- 
ally optical. 

The predicted second optical spectra Z(II), with 
Rydberg constant 4R, have been known for some years 
for a number of elements, under the general name of 
spark spectra ; until recently we have had no experi- 
mental confirmation for values of Q greater than 2. 
In the last year there has been a great advance, for 
the third optical spectrum of aluminium with constant 
9R has been obtained by Prof. Paschen, and the fourth 
and parts of the third optical spectra of silicon with 
constants 16R and 9R respectively by Prof. Fowler. 
These spectra are known by the very convenient 
notation of AlIII, Si IV and Silll. It will be seen 
that the spectra Si IV, AlIII, Mg II and Nal are all 
concerned with the capture of the eleventh electron 
by an atom (of varying Z) which has already bound 
its first ten electrons in their permanent orbits. These 
four spectra should be and are of the ^redteSt similarity 
in their finer details. Their further detailed compara- 
tive study should be fruitful. 

Prof. McLennan also pointed out that this successful 
study should throw light on the various optical spectra 
of the analogous series of elements, lithium, beryllium, 
boron, and carbon. In this difficult and very important 
region little progress has hitherto been made, but Prof. 
McLennan seemed hopeful that, with the theoretical 
and comparative guides now available, a renewed 
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ittack would be successful in completing and classify- 
ng these spectra. 

These are the broad outlines ; let us now turn to 
iner details. It is well known that the theory, though 
t gives us general information about all optical spectra, 
50 far can only predict in all its finer details the spectrum 
iue to tlie binding of the first electron. The only 
spectra of this type yet experimentally realised are 
what we may now call HI and Hell, that is, the 
spectrum of atomic hydrogen of which the mo.st con- 
spicuous feature is the well-known Ilalmer Series, 
and the spectrum of ionised helium. Now the pre- 
dictions of the theory not only give the exact position 
of each line, but, as is well known, also assign to each 
line a definite complex structure. Under very high 
dispersion and first-class conditions this structure can 
be observed. In the case of Hell, where the separa- 
tions are greater and tlie conditions less severe, the 
confirmation of the thcoiy^ was completed some 
years ago by the photographs of Prof. Paschen and 
others. Until recently, however, the similar more 
difficult experiments for the Palmer Scries have been 
inconclusive and discordant. For this series the 
theory demands that each line should split into two 
close lines of the same frequency difference, which 
should themselves have a still finer detailed structure. 
Into this we need not enter, lieyond .saying that this 
ultimate structure should slightly reduce the apparent 
separation of the lines of longest wave-length, parti- 
cularly Ha. Now the last lacuna lias been filled by a 
brilliant ])iece of work in Prof. McLennan's laborator>', 
for good phottigraphs have been obtained .showing 
clearl)' the main separations of the five line.s of longest 
wave-length. Tlie agreement with the tlieory is com- 
plete. 'I’o illustrate the fineness of the detail it may 
be mentioned for example that for the fourth line H«, 
wave-length 4101*73 xio~» cm., the theoretical main 
separation is only 6*i x 10 cm. 

It has been known for some time that the energy 
required to remove one electron from neutral helium 
was (in the usual terminology) about 25 volts. We 
thus express the energy acquired by an electron in 
falling freely through such a potential difference. 
Thus expressed the energy required to remove the 
most lightly bound electron is known as the ionisation 
potential. Until recently the known part of the 
spectrum He I made no allowance for a normal atom 
in which the electrons were so firmly held. It ap- 
peared that these ought to be a series of lines in the 
far ultra-violet, not hitherto observed, associated with 
the reconstruction of the normal atom. P'our such 
lines have now been observed by Lyman. The wave- 
lengths arc very short, from 500 to 6ooxio~® cm., 
and indicate an ionisation potential of 24*5 volts, 
in good agreement with direct observation. Our ex- 
perimental knowledge of Hel is thus properly rounded 
off. Much valuable work on the theory of this spectrum 
has also been completed, but the results are negative. 
It is now certain that none of the models so far pro- 
posed possess the proper permissible orbits, computed 
according to the rules of the present quantum theory, 
to account for the spectrum Hel and the ionisation 
potential. It is an advance to be sure of this. The 
interaction of the two electrons in helium (and a 
fortiori the Z electrons in the general atom) n^st be 
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even more subtle, and the detailed theory of their orbits 
must lie even deeper, than has been hoped hitherto. 

Recent work has shown the very great value of the 
study of the absorption spectra of atomic vapours in 
the coldest state in which they can be procured at 
reasonable densities. Such vapours, as is well known, 
absorb selectively a number of sharp lines which are 
a selection o.f the lines of the first optical (emission) 
spectrum. But since the atoms of the vapour must 
in general be in their normal state, only those lines 
can appear which belong to atomic reconstructions 
ending in thi.s normal state. We can thus select 
from the whole mass of lines just those associated 
with one particular state of the atom, and that the 
most important. In this way certain difficulties have 
been cleared up in connexion with the spectrum A 1 1 
and its analogues. It had been believed that the 
normal orbit of the most lightly hound electron was 
of the .same type for all atoms — that is, specified by 
a certain value (unity) of one of its quantum numbers. 
This is the theoretical interpretation of the empirical 
belief that the absorption spectrum would always 
con.si.st of the same type of serie.s. But the known 
fact.s about this group of .spectra did not fit in with 
this belief, and it is now definitel}’ established by the 
study of absorption spectra that this belief is false. 
The normal orbit in question may have at any rate 
one or tw'o for the value of this quantum number, 
and has the value two for aluminium and its analogues. 
Thanks to this we now know that our account of these 
spectra is reasonably complete. The study of absorp- 
tion spectra will doubtless jrrove of great value in 
disentangling the difficult spectra of the lead-tin 
group. A good start has recently been made in their 
classification . 

Let us wdth Prof. McLennan conclude by referring 
to the effect of an applied magnetic field on the atomic 
orbits, with which is bound up the question of the 
w^ay in which the atom orientates itself in space under 
.such an influence. The effect on the si)ectrum is 
known as the Zeeman effect, and its study is proving 
of the utmost importance to the theory of atomic 
structure. It is here that we shall probably W'in the 
next advance. We can scarcely expound these ques- 
tions shortly and cannot enter into details here. But 
it may be said that the proper classification of the 
empirical facts, largely the work of Prof. Lande, seems 
already fairly complete, and that their theoretical 
interpretation has been begun on a sure basis. We 
must not, however, omit to mention the cognate 
beautiful experiment of Stern and Gerlach, which 
consists in directing atoms of silver of known velocity 
through a strong non-uniform magnetic field. If the 
atom possesses a magnetic moment it must be deflected, 
unless its axis is always perpendicular to the field. 
Such deflexions were observed, and appear to prove, 
simply and directly, that the normal free atom of silver 
possesses a definite magnetic moment and always 
sets itself with its magnetic axis parallel or anti-parallel 
to the field. Experiments such as these are of the 
greatest importance. They admit of unambiguous 
interpretations and provide the necessary strong points 
from which the attack on the complicated Zeeman 
effect and related phenomena can be securely launched. 

R. H. Fowler. 
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Symbiosis in Animals and Plants.^ 

By Dr. George II. F. Nuttall, F.R.S., Quick Professor and Director of the Moltcno Institute 
for Research in Parasitology, University of Cambridge. 


I. Symbiosis in Plants. 

(1) Lichens. 

TT is well known to botanists that the vegetative 
^ body (thallus) of lichen plants consists of two 
distinct organisms, a fungus and an alga (“ gonidia ”). 
Schwendcner (i867-<69) regarded the fungus as living 
parasitically upon the alga, a view which gained 
support from subsequent researches, especially those 
of Bonnier (1886-9), wherein sjuthetic cultures were 
obtained by bringing together (a) various algae and 
(b) fungus-spores isolated from cultures of fungi forming 
the one component of certain lichens. 

The long and apparently healthy life of the associated 
fungi and algie led de Bary (1879) to define the con- 
dition as one of symhio<ii<i, the term denoting a condition 
of conjoint life that ts more or less ben^ial t(r the 
associated organisms or symbionts.^ 

Investigation has shown that tlie relation or balance 
between the associated organisms varies in different 
lictiens; in some the partners inflict no injury upon 
each other ; in some, occasional parasitism of the fungus 
upon the alga is observable. Elenkin (1902-6) and 
Danilov (1910) take it as proved that lichens owe their 
origin to parasitism, the fungus either preying upon 
the alga or living as an “ endosaprophyte ” upon the 
algae that die. 

Therefore we may find in lichens the condition of 
true symbiosis on one hand, ranging to demonstrable 
parasitism on the other, and, conversely to what has 
been described atiovc, examples arc known wherein 
algae are parasitic on fungi (Beijerinck, 1890) 

The nutrition of algae in lichens is similar to that of 
other chlorophyllaceous })lants, the most important 
work on the subject being that associated with the 
names of Beijerinck (1890) and Artari (1902). The 
algae associated with fungi in lichens are placed 
advantageously in respect to nitrogen supply. The 
important researches of Chodat (1913) have demon- 
strated that cultivated gonidia develop four times as 
well when supplied with glycocoll or peptone in place 
of potassium 'nitrate. 

The gonidia lead a more or less saprophytic life in 
that they obtain frorri the fungus-hyphae both organic 
nitrogen and carbon in the form of glucose or galactose. 
The nutrition of fungi in lichens depends partly upon 
parasitism, when they invade the gonidia, and partly 
upon saprophytism, when they utilise dead gonidia 
(Chodat). M. and Mme. Moreau (1921) regard the 
fungdl portion as a gall-structure arising from the 
action of the associated alga. The lichen, according 
to this view, is to be regarded as a fungus that has been 
attacked by a chronic disease which has become 
generalised and necessary for the subsistence of the 
host-fungus. 

‘ Fnjta the presidential addrets delivered to Section I. (Physiology) of the 
British Association at Liverpool on September 13. 

• Bacteriologists arc contmuouslv misapplying the term symbiosis in re- 
ferring to bacteria grown in mixed cultures, when there is no evidence what- 
cverthat the micro-organisms are mutually interdependent for their growth. 
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(2) Foot-nodules. ^ 

A well-known example of symbiosis is affordedjpy 
the presence of the bacteroids in the nodules 
Leguminosae, the micro-organisms being capable o 4 
fixing atmospheric nitrogen and thereby rendering 
nitrogen available for assimilation by the plant. 
Nodules on the roots of the alder are attributed to the 
presence therein of Strepiothrices, and comparable 
nodules occur in Eleagnaceie. The nodules on the 
leaves of Rubiaceae and tropical Myrsinaceie are also 
regarded as due to bacterial symbionts. 

(3) The Significance of Mycorhiza in Relation to 
Various Plants. 

The roots of most perennial and arborescent plants 
are invaded by the mycelium of fungi known as 
Mycorhiza, and according to hypothesis we are here 
dealing with symbiotic life. Frank distinguishes two 
forms of Mycorhiza : (i) the ectotropliic, which surround 
the root externally (found especially about tlie roots of 
forest trees), and (2) the cndotrophic, which penetrate 
deeply into the root tissue and its cells. The fungus 
utilises the reserve substances stored in the cell. The 
intracellular mycelial mass after a time undergoes 
degeneration, is digested by the host, and the host-cell 
resumes its normal life. Further details regarding 
tliese fungi will be found in the paper of Gallaud (1904). 

Mycorhiza in Orchids . — Tlie first to note the presence 
and to attempt to cultivate the fungus mycelium in 
the roots of orchids was Reisseck (1846), and in 1881 
Kamienski advanced the hypothesis tliat the association 
was one of symbiosis. Wahrlich (1889) subsequently 
found symbionts in all species of orchids he examined, 
about 500 in number, thereby showing that their 
distribution is generalised. It is to the researches of 
Noel Bernard (1902 onward), however, that we are 
actually indebted for the complete demonstration of the 
true relation existing between orchids and Mycorhiza, 
based as it is upon physiological studies. 

The essential discovery of Bernard was that orchid 
seeds do not germinate in the absence of fungi belonging 
to the genus Rliizoctonia. Each species of orchid, 
according to the subsequent researches of Burgeff 
(1909), possesses a special species, variety, or race of 
fungus that is particularly adapted to it — he dis- 
tinguishes fifteen species of fungus. The fungus, 
mycelium, having attained the parenchyma cells, 
develops into characteristic filamentous masses recalling 
the appearance seen in bacterial agglutination. After 
a time, the development of the fungus is arrested by 
the deeper parenchyma cells of the seeds. These 
digest the mycelium, but the cell continues to harbour 
remains of the fungus (“corps de d6gen6rescence ”) 
which occur abundantly in the tissues of orchids. 
The seed now proceeds to sprout, giving rise to a small 
tubercle, which at a later period produces leaves and 
roots. The cultivation of Rhizoctonia of various 
species was carried out successfully by Bernard, the 
cultufB^being used to reproduce germination in orchids. 
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The relation between the fungi and orchids varies 
in different groups of these plants. In some cases 
symbiosis is intermittent, in others continuous. In 
Neottia nidus-avis the symbiotic condition is maintained 
throughout the life-cycle of the orchid, the fungus 
being found in the roots, rhizome, and even in the 
flowers and seeds, and it is tran.smitted hereditarily. 

Thi Origin of Tubers m Various Plants. — ^The occur- 
rence bf endotrophic Mycorhiza in the roots of species 

f ^'Solanum has been recorded by various observers. 

xperimenting with the potato, Molliard (1907, 1920) 
found that tubers were not formed in aseptic cultures. 
Magrou (1921) placed potato seeds in a poor soil and 
close to S. dtdea-mara, which always contains fungi, 
and found that only when the fungus invaded the 
potato plant were tubers formed. 

Magrou also investigated tuberisation in Orohus 
tuberosus (Leguminosae) and in Mercurialts perennis 
(Euphorbiaceae), and from his collective studies con- 
cludes that — 

(i) When the potato plant and Orobus are raised 
from seed, the establishment of symbiosis leads to 
tuberisation of the sprouts at the base of the stem ; 
tubers are not formed in the absence of .symbionts. 
(2) Owing to developmental differences between the 
two plants, symbiosis in the potato plant is inter- 
mittent, whilst in Orobus it is continuous. (3) It 
follows that these plants may develop in two ways : 
(a) when they harbour symbionts they produce 
perennial organs ; (b) without symbionts they are 
devoid of perennial organs. (4) It is the rule for wild 
perennials to harbour s>Tnbionts, as Bernard has 
stated, whilst annuals are devoid of symbionts ; three 
species of annuals {Solanum nigrum, Orobus coecineus, 
and Mercurialis annua) may be penetrated by endo- 
f)hytes, but they quickly digest the intruders. (5) 
These observations confirm and supplement the view 
held by Bernard that tuberisation is due to the 
association of fungi with plants. 

Mycorhiza in Ericaceae, Club -mosses and Ferns . — 
Rayner (1915-16) finds that Mycorhiza are constantly 
present in heathers. He isolated Mycorhiza (of the 
genus Phoma) from Calluna vulgaris, in which the 
fungus is widely distributed, being found in the roots, 
branches, and even in the carpels, so that it occurs 
within the ripe fruit and seed tegument. Calluna 
seeds, when grown aseptically, give rise to pwor little 
plants devoid of roots, but, under like conditions, in 
contact with Phoma the plants develop normally and 
form many roots. 

In Lycopodiaceae (Club-mosses) and Ophioglossacese 
(Ferns), according to Bernard, the perennial prothallus 
is infested, and the spores whence the plants emanate 
will not germinate except (as with orchid seeds) with 
the help of fungi. 

The foregoing emphasises the significance of symbiosis 
in the vegetable kingdom. I will close by mentioning 
the theoretical deduction of Bernard that vascular 
plants owe their origin in the past to the adaptation of 
certain mosses to symbiotic life with fungi. 

II. Symbiosis in Animals. 

(i) Algae as Symbionts. 

Animals of widely separated groups characterised 
by their green colour have long been known. Afifeady 
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in 1849, von Siebold attributed the colour of Hydra 
viridis to chlorophyll, which, for a period, was regarded 
as an animal product. In 1876, G6sa Entz concluded 
that the chlorophyll is contained in vegetable cells 
living as parasites or commensals Avithin the animals ; 
these cells were aptly named zoochlorella by Brandt 
(1881), whilst cells distinguished by their yellow colour 
were subsequently called zooxanthella, the latter 
having been first described by Cienkovsky (1871) as 
present in Radiolaria. ZoocWorella occur mainly in 
fresh-water animals; zooxanthella mainly in marine 
animals; the symbionts, measuring 3-10 microns in 
size, being found in many Protozoa, Sponges, Coelenter- 
ates, Ctenophores, Turbellaria, Rotifers, Bryozoa, 
Annelids, and Molluscs. 

Physiological studies upon the relations between 
animals and symbiotic algje have yielded interesting 
results in Protozoa, Coelenterates, and Turbellaria. 

Symbiotic algse are not usually transmitted heredi- 
tarily,each host-generation being usually infected afresh 
by algse. Where Protozoa multiply by division the 
algae pass directly to succeeding generations. Hereditary 
transmission occurs in hosts that undergo sexud 
multiplication (as in Hydra viridis). From the circum- 
stance that in most cases symbiotic algae are not 
transmitted hereditarily, we may explain the occasional 
occurrence of alga-free individuals m a species usually 
harbouring the symbionts. 

Studies conducted on Turbellaria are of special 
interest. The best-known example of .symbiosis in 
Turbellaria is found in Convoluta roscoffensis, a species 
that has been well studied by Keeble and Gamble 
(1903-7). Its larvae are colourless, and infection 
occurs after hatching. The cocoon, on the day follow- 
ing its deposition, is already%vaded by algae. 

In Vortex viridis symbiosis is not necessary; in 
Convoluta it is necessary for both partners. Mature 
Convoluta are never found devoid of algae in Nature. 
The young larva can only feed itself for a week ; as it 
grows older it becomes infected progressively with 
algae. There are four periods in the life of Convoluta, 
wherein the animal lives at the expense (i) of formed 
substances, (2) of these and alga-products, (3) of alga- 
pioducts only, and finally (4) of the algae themselves. 
This constitutes a true evolution in a species from a 
free existence, depending only on outside sources of 
food supply, to a symbiotic mode of life, and lastly one 
merging into parasitism. 

(2) Symbiosis in Insects. 

Amoiig insects we find a whole series of progressive 
adaptations toward an association with micro-organisms 
of different categories : ^ 

Group I. — The utilisation by insects of micro- 
organisms cultivated by them outside their bodies^ To 
quote three examples : (i) The larvae of the beetle 
Xyloteres lineatus (Bostrichidae) form galleries in the 
wood of pines in which the fungus Ambrosia is cultivated 
by the larva for food. The beetle is incapable of 
digesting cellulose. (2) Termes perrieri of Madagascar 
builds chambers and galleries. The termites collect 
dead wood, chew it up finely, swallow it, the wood 
passing unaffected through their intestine and out 
m the form of small spherical masses. (0*5 mm.) which 
arc cemented together as porous cakes. Fungi which 
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develop upon the cakes serve as food for the termites. 
(3) Ants belonging to the genus Atta cultivate fungi; 
the queen, when about to found a new colony, carrying 
away a small ball of fungus wherewith to start a fresh 
culture in the new habitat. 

Group ll.-— Symbiotic organisms developing in the 
lumen of the intestine and its adnexa. As examples may 
be cited the bacteria occurring in the intestines of fly 
larvsB (Musca, Calliphora, etc.), which aid the larva to 
digest meat ; the bacteria associated with the olive-fly 
{Dacus olea) ; the Trychonymphids of xylophagous 
Termites {Leucotermes lucifugus). 

Group HI. — Intestinal symbionts situated in the 
epithelial cells of the digestive apparatus. In Anohium 
paniceum, a small beetle commonly occurring in flour, 
a part of its mid-gut contains cells filled with symbiotic 
yeasts undergoing multiplication. The symbionts are 
acquired by the larva on hatching, being eliminated 
by the female beetle. 

Group IV. — Intracellular symbionts of deep tissues. 
This group of symbionts is most frequently found in 
insects, but their nature was not disclosed until recent 
years. Thus an organ, constantly present close to the 
ovary in Aphis, the “ pseudovitellus,” is now known 
to contain symbionts, for in 1910 Pierantoni and 
Sulg independently demonstrated that certain intra- 
cellular inclusions were yeasts the evolution of which 
they followed. Their results have been confirmed by 
various authors, especially by Buchner, to whose 
collective work on the subject most of our information 
regarding this class of symbionts is due. 

Among the symbionts of deep tissues in insects are 
found a whole series of specialisations among the host- 
elements harbouring the symbionts. In Lecaniinse 
ye^ts are distributed throughout the body (perivisceral 
fluid, cells of fat-body) ; the fat-body cells may be 
regarded here as facultative Mycetocytes. In Orthezia, 
symbiotic bacteria occur in certain fat cells. In 
Cicadas, yeasts occur in fat cells which continue to 
accumulate fat, glycogen, and urates. In Blattids, 
symbiotic bacteria are found in special cells forming 
well - differentiated Mycetocytes. These also occur 
about the digestive tract of Pediculida; (Haematopinus) 
and certain ants (Camponotus). Mycetocytes may^ 
agglomerate to form true organs termed Mycetomas,’ 
the component mycetocytes containing either yeasts 
or bacteria as symbionts, as in Aphids, Chermids, and 
Aleurodids. In Pediculus and Phthirus, parasitic on 
man, the mycetoma is disc-shaped and lies centrally 
as a distinct milk-white structure upon and indenting 
the mid-gut. 

The mode of transmission of intracellular symbionts 
of insects from generation to generation may take place 
in different ways as defined by Buchner (1921, somewhat 
modified) : I. The larva of each generation infects 
itself through the mouth (Anobiidae). II. Infection 
takes place hereditarily through the egg. III. Em- 
bryonal infection as in parthenogenetic Aphids. 

As already mdicated, the symbionts majr be yeasts, 
saccharomycetes, bacteria, or even nitrobacteria. 
Their entrance into the cells and their presence therein 
even in large numbers does not in many cases prevent 
multiplication of the invaded cells or affect thdr 
mitosis. 

We know little regarding the part played by symbionts 


in insects ; our information relates almost exclusively 
to their morphology, mode of multiplication, and entry 
into the host during its development. There are no 
indications that the symbionts are injurious or patho- 
genic. We may well ask ourselves what are the 
reciprocal advantages of this association, but this is a 
question that it is impossible to answer in view of 
our ignorance of physiological and biochemical pl'ocesses 
in insects. 

(3) Micro-organisms in Relation to Luminescenit, 
in Animals. 

A fairly large number of organisms are known which 
have the faculty of emitting light. They are found 
among bacteria, fungi, protozoa, ccelenterates, echino- 
derms, worms, molluscs, Crustacea, insecta, tunicata, 
and fish. As a rule, luminescence in animals depends 
upon the action of luciferase on luciferin, but recently 
a number of cases have become known wherein light 
production has been traced to micro-organisms, and it 
is with these cases that we shall deal. 

Luminescent pathogenic bacteria may invade the 
host, as described by Giard and Billet (1889-90) for 
the small marine amphipod, Talitrus. 

Luminescent symbiotic bacteria are present in 
luminescent organs of certain insects, cephalopods, 
tunicates, and fishes : — 

Insects: Pierantoni (1914) found them in glow- 
worms (Lampyrus), the luminescent cells being crowded 
with minute bodies having bacteria-like staining 
reactions, these bodies being also present in the beetle’s 
egg, which is luminous. 

Cephalopods: We owe to Pierantoni (1917-20) and 
Buchner the discovery that luminescence in certain 
Cephalopods is due to light-producing bacterial 
symbionts living m special organs of the host. In 
I^ligo the luminous organs, Imown as “ accessory 
nidamentary glands,” consist of epithelial tubes 
surrounded by connective tissue. In cuttle-fish (Sepiola 
and Rondeletia) the organs are more complicated, the 
glands being backed by a reflector, and provided out- 
wardly with a lens serving for the projection of the 
light rays generated by the symbionts within the 
tubes. The symbionts are transmitted hereditarily 
when the Cephalopods lay their eggs. The symbionts 
of Loligo and Sepiola have been cultivated. 

Tunicata: In Pyrosomidae each mdividual in the 
colony possesses two lummescent organs, in which 
Buchner (1914) demonstrated symbiotic fungi that are 
transmitted hereditarily. 

Fish : Of great interest are the researches of Harvey 
1922) upon light production by two species of fish 
Photoblepharon and Anomalops). Their luminescent 
organs are composed of a great number of sets of 
parallel gland tubes. Luminous material fills the lumen 
of the tubes and consists of an emulsion containing 
many granules and rods ; the latter move about with 
a corkscrew-like motion, and are imdoubtedly bacterija* 
The luminosity of the organ is due to these symbiotic 
bacteria. 

In concluding this section dealing with light pro- 
duction by animals it may be repeated that we have 
to distinguish between (a) luminescence due to symbiotic 
organisms, such luminescence being continuous in the 
presence of oxygen as in cultures of luminous bacteria 
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(of which some thirty species arc known), and {b) that 
due to animal cell -products known as luciferin and 
lucif erase which are secreted and expelled at intervals, 
in response to a stimulus, from two kinds of gland cells, 
the secretions, when mixed, producing light. 

Fortier's Hypothesis. 

The numerous rases in which symbiosis occurs in 
Nature have naturally led some biologists to ask if 
symbiosis is not a phenomenon of general signifirancc, 
and perhaps essential, in living organisms. In this 
connexion reference must be made to the hyjDOthesis 
advanced by Fortier (1918), because it formulates 
extreme views. On faulty premises he built up an 
hypothesis tliat may be likened to a house of cards. 
He divides living organisms into two groups, autotrophic 
(bacteria only) and hetero trophic (all plants and 
animals), according as they are provided or not with 
symbionts. According to Fortier, the mitochondria 
that are present in all plant and animal cells are 
symbionts. Space precludes further consideration of 
the subject here. 

(k)NrLU.SION. 

The term “ symbiosis ” denotes a condition of 
conjoint life existing between different organisms that 
in a varying degree are liencfitcd l)y tlie partnership. 
The term “ symbiont,” strictly speaking, applies equally 
to the partners ; it has, however, come to l)e used also 
in a restricted sense as meaning the microscopic 
member or memljers of the partnership in contra- 
distinction to the physically larger partners, which are 
conveniently termed the “ hosts ” in conformity witli 
parasitological usage. 

The condition of life defined as symbio.sis may be 
regarded as balancing between two extremes — complete 
immunity and deadly infective disease. A condition of 
perfect symbiosis or balance is realised with comparative 
rarity because of the many difficulties of its establish- 
ment in organisms that arc either capable of living 
independently or are incapable of resisting the invasion 
of organisms imperfectly adapted to communal life. 
In tliese respects the conclusions of Bernard and 
Magrou in relation to plants apply equally to animals. 
It is difficult to imagine that symbiosis originated other- 
wise than through a preliminary stage of parasitism on 
the part of one or other of the associated organisms, the 
conflict between them in the course of time ending in 
mutual adaptation. It is, indeed, probable that some 
supposed symbionts may prove to be parasites on 
further investigation. 
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In perfect symbiosis the associated organisms are 
completely adapted to a life in common. In parasitism 
the degree of adaptation varies greatly ; it may approach 
symbiotic conditions on one hand, or range to vanish- 
ing point on the other by leading to the death of 
the organism that is invaded by a highly pathogenic 
animal or vegetable disease agent. There is no definite 
boundary between symbiosis and parasitism. The 
factors governing immunity from symbionts or parasites 
are essentially the same. 

No final conclusions can as yet be reached regard- 
ing the function of symbionts in many invertebrate 
animals, owing to our ignorance of the physiological 
processes in the associated organisms. The investiga- 
tion of these problems is one fraught with difficulties, 
which we must hope will be surmounted. 

New knowledge is continually being acquired, and 
a glance into new and even recent pulflications shows 
that symbionts have been repeatedly seen and inter- 
preted as mitochondria or chromidia. Thus in Aphis 
the long-known pseud ovitellus has been shown to 
contain symbiotic yea.sts by Ficrantoni and SUI9, 
independently and almost .simultaneously (1910) ; 
Buchner (1Q14) has demonstrated symbiotic luminiscent 
fungi in the previously well-studied pyrosomes, besides 
identifying (1921) as bacterial symbionts the mito- 
chondria found by Strindberg (1913) in his work 
on the embryology of ants. The increasing number 
of infective diseases of animals and plants, more- 
over, which have been traced, especially in recent 
years, to apparently ultramicroscopic organisms, can- 
not but suggest that there may exist ultramicroscopic 
symbionts. 

From the foregoing summary of what is known 
to-day of symbiosis we see that it is by no means 
so rare a phenomenon as was formerly supposed. 
Symbiosis occurs frequently among animals and plants, 
the symbionts (algae, fungi, bacteria) becoming in some 
cases permanent intracellular inhabitants of their 
hosts, and at times being transmitted from host to 
host hereditarily. Among parasites, non - pathogenic 
and pathogenic, we know of cases wherein hereditary 
transmission occurs from host to host. 

It is evident that we are on the threshold of further 
di.scoveries, and that a wide field of fruitful research 
is open to those who enter upon it. In closing, it seems 
but fitting to express the hope that British workers 
may take a more active part in the elucidation of the 
interesting biological problems that lie before us in the 
study of symbiosis and the allied subject of parasitism. 


Crete as a Stepping-Stone of Early Culture: some New LightsA 


By Sir Arthur 

'^HR unique geographical position of Crete, lying 
, almost midway between Europe, Asia, and 
■JcfHca, marked it as the point where the primitive 
culture of Europe was first affected by that of 
the older civilisations of Egypt and the East. But 
geographically it belonged in late geological times to 
Anatolia, l^ing separated from Europe by the irruption 

* .^bridged from a lecture delivered before Section H (Anthropology) of 
British Assoaallun at Liverpool on September i8. 
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of an arm of the Miocene Sea which later became the 
iEgean. Thus the fauna of Crete show nearer con- 
nexions with Asia Minor, as, for example, the Cretan 
wild goat ; and this affinity is still reflected in its 
Neolithic culture, of which at Knossos in places we 
have a mean thickness of some metres (23J feet) 
as compared with alxiut 5J metres (19 feet) for the 
whole of the superincumbent strata. 

The builders of the Great Palace had themselves 
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removed the earlier Minoan or Post-Neolithic strata 
from the top of the original “ Tell ” to form the Central 
Court, and immediately below its pavement level 
some traces of rubble masonry appeared, my in- 
vestigation of which, in the summer of this year, 
resulted m the discovery of a complete house belonging 
— as its contents showed — to the latest Neolithic 
phase. 

This has supplied a most valuable record of the final 
stage in the development of the original culture of the 
island, still preserving the impress of its fundamental 
relationship with the mainland to the East. A female 
clay idol of “ squatting ” type is in this respect veiy^ 
significant. Still more important is a feature in the 
house plan itself, not traceable in any dwelling of the 
pure Minoan Age that has hitherto come to light— the 
appearance, namely, of the fixed hearth. The same 
arrangement conforms to the traditional Anatolian 
usage as illustrated, for example, by Troy and Sindjirli. 
This arrangement, as we know, was also shared by the 
primitive house-plans of mainland Greece from Thessaly 
to the Morea, but in Minoan Crete it was superseded 
by the use of movable liearths. On the other hand, 
the “ but and ben ” type of this Neolithic hou.se with 
its side magazines itself survived in a religious con- 
nexion, as may be seen from the similar plan pre- 
sented ])y the little shrine or “Casa Santa” of the 
Minoan goddess set up on the neighbouring peak 
of Mt. Juktas. 

Whence then did the usage of the movable hearths 
reach ('rete, which also entailed iriiportant modifications 
in structure? There are reasons for bringing this 
phenomenon into relation with a wave of southern 
influence whidi set in about the beginning of the 
earliest metal age in ( rete, and to which was ultimately 
du(' the differentiation of the insular culture from that 
of the ntighbouring iEgean region, and the rise of the 
brilliant Minoan civilisation, which in turn impressed 
itself on mainland Greece. A variety of evidence can 
be adduced indicating a very early intercourse between 
the Nile mouths and Crete, going back even to the 
age before Menes, when we know that navigation 
was already well advanced among the Delta popu- 
lation. . , , • X 

Remains of a series of typical pred>Tiastic vases ol 
porphyry and other materials have come to light on 
the site of Knossos, while imitative stone vessels in 
variegated materials of indigenous fabric date back to 
similar models. A class of Early Minoan idols, either 
pointed or square .below, claims a similar lineage, and 
—as Prof. Newberr)^ has shown— the Minoan 8-shaped 
shield is itself the outcome of that which formed part 
of the emblem of the Egypto-Libyan Delta goddess 
Neith. A Minoan goddess holding this shield seen at 
Mycense seems to have been the prehistoric fore- 
runner of Athena, and somethmg of the cult of the 
Delta goddess also survives in that of the Snake 
goddess of Knossos. , 

Later influences of the same Egypto-Libyan class are 
traceable in certain Cretan bead-seals and amulets of 
the period succeeding the Vllth Dynasty. So m- 
tensive was the predynastic connexion with Crete that 
it seems possible that, at the time of Menes’ conquest, 
part of the older population had found a refuge m tlie 
island. 
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As no objects due to this intercourse have yet ap- 
peared in the Neolithic Strata of Crete, we incidentally 
obtain a terminus ad quern for the close of the Neolithic 
period in the island. The date of the late predjmastic 
epoch in Egypt cannot on any showing be brought 
down later than about 4000 B.c. 

From the earliest dynastic period in Egypt proofs 
of direct intercourse with Crete continually multiply ; 
and fresh examples of this, in the shape of fragments of 
diorite bowls, including a remarkable .specimen with 
ears inside the rim, from the site of Kno.ssos, are now 
available. Most of these vessels seem to date from 
the IVth and Vth Dynasties, from which we have 
the first monumental records of Egyptian sea-going 
fleets. 

One remarkable outstanding phenomenon is that 
though copies of Egyptian prehistoric and early 
dynastic stone vessels occur elsewlicre in (Vete — 
notably of Vlth Dynasty ointment-pot.s — the originals, 
so far have been found only on the site of Knossos. 
Knossos from about the close of the Neolithic Age in 
Crete was thus becoming a staple of commerce with the 
Nile Valley. 

The question thus arises, Ry what route did these pre- 
dynastic and protodynastic objet'ts reach this site ? 

In view' of the prevailing northerly winds it does not 
seem probable that early navigators from or to Egypt 
coasted round the iron-bound promontories of northern 
and eastern Crete. 

Further discoveries made during the course of this year 
by me at Kno.ssos and in the central region of the isltxnd 
throw a new light on this cpiestion. On the southern 
slope of the site two parallel lines of massive foundations 
were unearthed - e\idently forming part of a monu- 
mental approach to the Palace by a broad step- way,, 
starting from a platform on which had abutted a main 
southern highway. 'J'he remains of the paved way 
itself were brought out on the opposite side of the ravine, 
which had been crossed by means of a bridge ; and 
explorations in the interior have now made clear the 
existence of a Minoan road-line crossing the central 
region of the island. Remains of this, with massive 
terrace walls below and above, have been followed along 
the western steep of Mt. Juktas in the direction of the 
important Minoan station of Visala, and further .south 
are traceable at intervals ascending and crossing the 
watershed— here about 1800 feet in elevation— and 
thence heading towards Phaestos and the southern 
ports. 

It is, therefore, probable that the Egyptian trade 
was conducted by means of the direct sea-passage to 
these ports and thence by this very ancient transit 
route to Knossos. While endeavouring, however, to 
fix the exact site of the Minoan havens, a disconcerting 
phenomenon presented itself, which is of some geo- 
logical intere.st. At Matala, the Roman harbour of 
Gortyna, the floors of rock-cut tombs of late Greek 
date lie nearly two metres beneath sea-level, impl]^|f 
a total subsidence of some four metres at least sill# ' 
the beginning of the Christian era. Similar evidence 
comes out at the Minoan port of Nirou Khani on the 
north coast, where there is actually a submarine 
quarry. The subsidence, therefore, probably extends 
to the whole of central Crete, and is in strofig contrast 
to the fact that at Phalasama, in the extreme west^ 
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of the island, the Roman harbour has been raised from 
5 to 5-50 metres above sea-level. 

The direct maritime intercourse between Egypt and 
Crete had also its reaction betimes on Egyptian art. 
The spiraliform and curvilinear system that Crete itself 
seems to have received from the North which 

affects Cretan ornament by the third Early Minoan 
Period— 2400-2100 b.c.— is taken on in Egypt at a 
somewhat later date, about the be^ning of the Xllth 
Dynasty. But the system thus implanted in Egypt 
had in its turn an almost immediate reaction in Crete, 
and the spiraliform and other curvilinear patterns of 
tlie Middle Minoan Age often betray, by their combina- 
tions with sacred symbols and the lotus or papyrus, 
direct indebtedness to the scarab and ceiling patterns 
of Middle Kingdom Egypt. From Crete in turn these 
Egypto-Minoan forms passed at Mycenae and else- 
where to continental Greece. The most characteristic 
patterns on the grave stelae of the Mycenae — often 
cited as an evidence of northern influence — in fact, 
belong to this Egypto-Minoan class. 

In spite of the very ancient underlying community 
of Crete and Anatolia, it is clear that the earlier wave 
of civilising influence came not from the East but from 
the Nile Valley. Already in Early Minoan times this 
influence manifests itself in a great variety of ways, and 
nothing gives a better idea of the intimacy then sub- 
sisting than the spread in the island at this early epoch 
of the Egyptian game of draughts. By the l^eginning 
of the Age of Palaces, about 2000 B.c., however, we 
begin to have definite evidence of direct importation of 
objects and concomitant influences from the Syrian 
and Babylonian side. Two cylinders— one from near 
Knossos-^ate from the Age of Hammurabi. Hittite 
forms of signets also occur, and clay tablets of oriental 

type* 

Two very interesting objects in the Roselle col- 
lection at New York now make it possible to trace 
a characteristic class of Minoan libation vessels to a 
remote Sumerian source, ascribed by Dr. Hall to the 
time of Ur-Nina, c. 3000 b.c. These are a small bull 
and a bull’s head of diorite hollowed out for the pouring 
of liquids, much as the Cretan vessels of the same kind 
that first appear about the beginning of the Middle 
Minoan Age, a thousand years later. Even the inlaid 
decoration of these shows a correspondence with that 
of Cretan steatite examples. “ Rhytons ” of this class 
occur also among Hittite remains, and a kindred lion- 
headed type was known in Syria. It can scarcely be 
doubted that intermediate links may ultimately be 
established. 

The function of Crete as a stepping-stone is curiously 
illustrated by the fact that perhaps the most artistic 
object found in the Mycenae Shaft Graves was a silver 
bull’s-head rhyton of Minoan fabric, while part of 
an alabaster example of the lion’s -head type, a 
replica of one from the Temple Treasury of the 
JPalace of Knossos, occurred at Delphi, confirming the 
tradition that connects its earliest cult with this 
“Cretan site. 

Among the contents of the remarkable tomb recently 
discovered on the site of Byblos, containing obsidian 
ointment pots with the cartouche of Amenemhat III., 
were not only a part of a silver bowl with spiraliform 
repouss6 work of a Minoan kind, but also a spouted 
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teapot-like vase of the same material, which has also 
been attributed to a “ Mycenaean ” source. The nearest 
parallel to this is a hitherto unpublished blue faience 
vase from the treasury of the Central Sanctuary at 
Knossos, but the indebtedness here is probably the other 
way, since similar forms in clay, as is shown from the 
contents of Hittite tombs, were at home in North 
Syria. 

Together with these oriental connexions the re- 
ciprocal intercourse between Egypt and Crete con- 
tinued to operate on either side, and a curious parallel 
to the history of the animal rhytons is presented by 
another series to which an ostrich egg forms the starting 
point. The Egyptian prototype is actually supplied 
by a vessel found by Prof. Garstang in an early Middle 
Kingdom tomb at Abydos and now in the Brussels 
Museum, where a mouthpiece of translucent blue 
marble is fitted to an ostrich egg recipient. It is 
scarcely necessary to mention here the discovery of 
imported polychrome pottery in Xllth Dynasty 
deposits in the Fayum and elsewhere, or of the diorite 
Egyptian monument — probably the offering of a 
resident Egyptian— and the alabastron lid with the 
Hyksos King Khyan’s name found at Knossos. It is 
a pregnant symptom of the maritime enterprise ol 
Crete at the close of the Middle Minoan Age that ships 
of more advanced type now appear on seals that have 
been discovered. 

The early operation of Cretan influences in Malta has 
recently received fresh illustration from the incised 
designs on the pottery of Hal Tarxien and the painted 
scrolls of the hypogaea of Hal Saflieni. At a somewhal 
later date it seems pos.sible to ascribe to Minoan 01 
Mycenaean agency — at least in its initial stages — the 
diffusion of faience beads of the segmented and othei 
Egyptian types to the Iberic and Britannic West. So 
too, the amber-trade from the north by way of the 
Adriatic coast to the Peloponnese and Crete, whict 
attained its apogee about the beginning of the Late 
Minoan Age, may account for the survival of Minoar 
and Mycenaean forms among the relics found in Illyrie 
cemeteries like that of Glasinatz in Bosnia, as well a: 
for certain elements in the affiliated Gaulish and Late 
Celtic culture. 

Of the Minoan relations with inner Africa, eithei 
through Egypt or by way of the Libyan ports of the 
Tripoli region, some striking new evidence has beer 
brought to light by the recent excavations at Knossos 
In some of the newly discovered frescoes, apes of the 
Cercopithecus genus, not found nearer than the Sudan 
are so vividly depicted that it is clear that the artisi 
had studied them from the life. Tame specimeni 
must, therefore, have existed in the great Palace 
probably introduced through Egyptian agency. 0 
even greater interest is a frieze in which a Minoai 
captain in a typical embroidered loin-cloth and wearing 
a black goat’s-skin cap is seen leadmg a negro trooj 
wearing a similar uniform. It seems more than prob 
able that such black mercenaries reached Crete througl 
some Minoan factory on the Libyan coast. The negr( 
element in Crete, which reached it from Tripoli am 
Dema under Turkish rule, is still noticeable. Th( 
employment by the Minoans of black mercenaries ii 
the days of their expansion on the European sidi 
suggests the most modern parallels. 
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Obit 

Rev. H. J. Bidder. 

T he death of Henry Jardin Bidder, fellow of St. 

John’s College, Osrford, which took place on 
October 19 at his house m Oxford, deprives his 
College and University of a wise counsellor and the 
world of a rare and commanding personality. 

Mr. Bidder was bom in 1847, and after his school- 
days at Harrow, spent the whole of his long life in, 
or in the neighbourhood of, Oxford. He was elected 
to a fellowship at St. John’s in 1873, and having taken 
Orders, found ample scope for his abounding energy 
in the service of the Church and in acting as lecturer 
and tutor and subsequently as Bursar of his College. 
The post of Bursar he held for twenty-one years, and 
during that period Mr. Bidder administered the finan- 
cial affairs of his College with such judgment and 
ability that when he resigned the office St. John’s had 
become one of the most flourishing colleges in the 
University. 

l(ifA man of wide sympathies, Mr. Bidder espoused 
with enthusiasm the cause of agriculture and forestry 
in’the University. He took a leading part in effecting 
the re-endowment of the Sibthorpian professorship 
of rural economy and in the establishment of a professor- 
ship of forestry. Nor will it be ungracious to state 
that the weight of his influence counted heavily in deter- 
mining his college to give generous assistance to these 
departments of the University, in assisting in the 
provision of buildings, and in putting Bayley Wood 
at the disposal of the School of Forestry as a training 
ground for foresters. Mr. Bidder served for many 
years on the University Forestry Delegacy and was 
also a most valued Curator of the Oxford Botanic 
Garden. 

Of the many services which Mr. Bidder rendered 
to the world none is more conspicuous nor more 
widely appreciated than that of making the garden 
of St. John’s College tlie most beautiful in the Uni- 
versity and among the most beautiful in the world. 
To the lot of few men has it fallen to give pleasure 
to so many as did he by his labours in making “ his ” 
garden more perfect year by year. Those who shared 
his love of gardening were sure of a warm welcome 
to St. John’s and a warm place in his heart, and 
there are many who count among the happiest hours 
of their life those spent with Mr. Bidder in St. John’s 
garden. They were never sent empty away, but re- 
ceived the gifts of liis large-hearted friendship and of 
any, even of his most precious, plants which they 
desired. The rock garden, designed with consummate 
skill and tended with meticulous care, was perhaps 
the achievement of which Mr. Bidder was most proud : 
and justly, for in it Alpine plants, even the most 
difficult, found congenial place, and flourished so that 
they made St. Jolm’s rock garden in springtime the 
most lovely comer of Oxford. 

Tall and stalwart, authoritative, broad-minded, not 
always very patient, but of exquisite courtesy, Mr. 
Bidder was greatly beloved. He was humorous, too, 
with a spice of teasing malice which gave piquancy 
to his conversation and endeared him the more to his 
friends. His voice was beautiful, and there was a 
’ graciousness in his demeanour which made each time 
of meeting him a memorable occasioii. , F. K. 
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I ary. 

Dr. William Crookk. 

It is with great regret that we record the death 
of Dr. William Crooke, the widely-known authority 
on Indian ethnology, which occurred on October 25 
after an operation. 

William Crooke was bom in 1848, and after taking 
his degree at Dublin University, entered the Indian 
Civil Service (Bengal) in 1871. While engaged in 
official duties as magistrate and collector m the* 
United Provinces of Agra and Oudh, he took up the 
study of ethnology. As a result, in 1896 he published 
“ Popular Religion and Folklore of Northern India,” 
and “The Tribes and Castes of the North-Western 
Provinces and Oudh.” The latter was undoubtedly 
his greatest work. It naturally owed much to Ids 
predecessors, such as Risley Dalton, Tod, and Malcolm ; 
but it differed from any previous account in supplying 
a more detailed description of the manners, religions, 
marriage customs, and institutions of the people. Its 
most valuable part was the record of Crooke’s own ob- 
servations, made in the course of a long service at Mirza- 
pore, on the Dravidian peoples, whose culture was then 
rapidly disappearing before Brahrnanical propaganda. 

On his retirement from the Civil Service, Crooke was 
for a time honorary secretary of the Royal Anthropo- 
logical Institute ; but he finally settled at Cheltenham 
and devoted himself to the study of folklore and Indian 
ethnology. These studies Ixire fruit in a number of 
contributions to the proceedings of learned societies 
and in other publications. In addition to the two 
books mentioned above he published : “An Indian 
Glossary,” 1903 ; “ Things Indian,” 1906 ; and “ The 
Peoples of Northern India,” 1907. He also contri- 
buted a large number of articles to Hastings’ “ En- 
cyclopiedia of Religion and Ethics.” For many years 
he was a constant contributor of paragraphs on 
anthropological subjects to Nature, and his last 
contributions were received only a few days before 
he entered the nursing home where he died. 

Crooke’s intimate acquaintance with folklore and 
primitive custom, as well as his wide knowledge of 
Indian archaeology and history, and his explorations 
in the byways of the literature on India, rendered him 
an ideal editor. In this capacity he produced Fryer’s 
“ New Account of East India and Persia ” (Hakluyt 
Society, 1909) ; Tod’s “ Annals and Antiquities of 
Rajaisthan,” 1920 \ and Herklot’s “ Islam in India,” 
1921. In each case his work was highly praised by the 
most competent critics. 

In 1910, Crooke was president of the Anthropo- 
logical Section of the British Association at the Sheffield 
meeting, and in 1911-12 he was president of the Folk- 
lore Society. In 1919 the University of Oxford con- 
ferred upon him the honorary degree of D.Sc., and 
in 1920 his own University of Dublin honoured him 
with the degree of Litt.D. He had recently been 
elected a fellow of the British Academy. 


We regret to announce the following deaths : 

Mr. Charles Burckhalter, astronomer and meteor- 
ologist, director of the Chabot Observatory since 1885, 
on September 20, aged seventy-four. 

Prof. H. B. Rathke, formerly honorary professor of 
chemistry at Marburg University, aged eighty-Iour. 
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Current Topics and Events. 


The announcement of the award of the Nobel 
prize for medicine for 1922 to Prof. A. V. Hill and 
Prof. Otto Meyerhof, and for 1923 to Dr. Banting 
and Prof. Macleod, is gratif5dng to British research 
in medical science. The Toronto workers who dis- 
covered insulin share with workers at home a common 
inheritance of scientific tradition ; their work has 
attracted much notice and is well known. The 
division of last year's prize between Prof. Hill and 
the professor of physiology at Kiel emphasises iJie 
friendly co-operation which has marked their work 
on muscular contraction since the investigations of 
Fletcher and Hopkins in 1908. Sir Walter Fletcher, 
now secretary of the Medical Research Council, was 
Proi. Hill's tutor at Camluidge and urged him to 
take up physiology. Work on muscle at that time 
awaited the elaboration oi a new technique of in- 
vestigation. It was i.anglcy who suggested the line 
of approach which has since proved so productive 
in the hands of A. V. Hill, wdiose modification of the 
thermopile made possible the investigation of the 
total heat produced in a muscular contraction, of 
the time-relations of the heat-production, either 
" initial ” or “ recovery,” and of the thermal changes 
associated with the passive lengthcTimg or shorten- 
ing of the muscle. Oxygen is not used in the primary 
break-down jirocesscs of rest or activity, but only in 
what, strictly Bjicaking, may be called the recovery 
processes. Prof. Hill has shown that but for the 
body's ability to meet its oxygon liabilities in arrears, 
it would not be possible to make more than the 
most moderate muscular ellort. The muscle " goes 
into debt ” for oxygen on the security of the lactic 
acid libel ated in activity. Mechanical response is 
probably due to the production of lactic acid during 
contraction, its sudden appearance changing the 
electrical and colloidal state of protein interfaces in 
the muscle. Pi of. Hill and his collaborators then 
pa.ssed to the consideration of the efficiency and speed 
of tlie recovery process, to the use of the ” oxygen 
debt ” as an indicator of the absolute amount of 
lactic acid present in the body at the end of exercise 
and to other problems of muscular exertion in man. 
Meyerhof continued in the use of the calorimetrical 
and tiiiemical methods, Ins account of the rdle of lactic 
acid in contraction running parallel to A. V. Hill's. 
Muscle problems apart, Meyerhof, following Hopkins, 
has done notable work on the mechanism of oxida- 
tion ; while A. V. Hill’s work on blood-gases and on 
nervous excitation is also very widely known. 

If committees and talk could satisfy the biblio- 
graphic needs of the present-day researcher, he would 
be happy indeed. Even a body no less august than 
the International Commission on Intellectual Co- 
operation, instituted by the assembly of the League 
of Nations, and presided over by Prof. Bergson, has 
been discussing the question. Meanwhile, the Com- 
mittee on Bibliography and Publication appointed 
by the Union of American Biological Societies has 
presented its first report (Science, September 28. 
1923). It propose? to publish one comprehensive 
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series of Biological Abstracts, which, at the rate of 
6-8 titles to the page, would produce 6000 pages a 
year. This would be issued in 12 monthly numbera, 
with aihirteenth, also of 500 pages, for the classified 
index. The estimated cost of manufacture and 
distribution is 52,144 dollars, which is to be met by 
1000 institutional subscriptions of 15 dollars and 
6000 individual subscriptions of 6.20 dollars. These 
estimates do not include cost of binding (at least 
4 dollars per copy per annum), nor do they seem to 
allow for editoriM, bibliographic, and clerical work. 
Valuable though this volume might be, it would still 
leave thesneeds of the systematist to be met by such 
a work as the ” Zoological Record,” nor could its 
classified index, based on brief abstracts, really be 
what the committee calls ” the modern, detailed, 
searching subject index.” The prospect, therefore, is 
somewhat appalling, and suggests anew that modem 
scientific authorship will perish under the weight of 
its own products. Bui are these 6500 pages, for 
biology alone, really necessary ? Would not an 
analytic index, competently and honestly compiled, 
be both less expensive and of greater ultimate value ? 

Major H. H. King, writing from the Central 
Research Institute, Kasauli, Punjab, directs attention 
to the statement made by Prof. 1 . P. T’awlow, in his 
lecture before the International Physiological Con- 
gress held in Edinburgh hist July, to the effect that 
he has experirai-iitally demonstrated the inheritance 
of an ac(}uired nervous character {British Medical 
Journal, August ii, p. 256). The statement, as 
Major King suggests, is so far-reaching in its signifi- 
cance, that the results of the further experiments 
now in progress will be eagerly awaited. Up to the 
time of his leaving Russia, Pawlow’s experiments had 
not demonstrated the direct inheritance of an acquired 
or ” conditioned ” reflex in the form of an inborn or 
” unconditioned ” reflex ; what he claimed to have 
shown was that the acquisition, under identical treat- 
ment, of a " conditioned ” reflex became increasingly 
rapid in successive generations of mice. It is clear, 
however, that his results had led him to regard it as 
probable that eventually, after a sufficient number of 
generations had been exposed to the training, the 
period of training needed would fall to zero, and the 
reflex, acquired in the earlier generations by oft- 
repeated association, would eventually appear as an 
inborn, unconditioned character. It would be worse 
than useless at this stage to discuss the possible 
meaning or mechanism of such a process. We must 
await the confirmation and full exposition of the facts. 
But it must, in any case, be regarded as an event of 
the highest significance that an observer of such pre- 
eminence, and so intensely objective in his methods, 
should have been led even to such preliminary con- 
clusions. 

A VALUABLE addition to the collection of old maps 
in the British Museum has been made by the purchase 
of a hitherto unknown Italian world map dated 1506. 
A reproduction of the map is given in the Geographical 
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Journal for October, and in an accompanying article 
Mr. E. Heawood explains tliat the author was 
Contarini, who appears to be quite unknown as a 
cosmographer, and that Roselli was the engraver and 
perhaps the publisher. The map may have been 
produced at Venice, but there is also some*evidence 
that it appeared at Florence. In some respects it is 
reminiscent of the map of Johan Ruysch of 1508, but 
in detail there is little close agreement. The resem- 
blance is greater with Waldseemiiller’s map of 1507, 
but Mr. Ileawood believes that this is due to a use 
of common sources. In Europe the general outlines, 
except in the north, are good. The outline of Africa 
is striking and much bettor than Waldseemiillcr, but 
the interior topography is almost entirely Ptolemaic. 
I'here is an extrat)r(linary misplacement of the Blue 
Mile, derived, Mr. Heawood believes, from some early 
maps then existing in Italy Tlie <'hief interest m 
the map, however, lies in its being the hrst to show 
the result of C'olumbus’ voyages The priority that 
])asserl from Ruysch to Waldseemuller must now be 
yielded to Contarini. 'riie author was evidently alive 
to the possibility of South America being a large 
continent, but there is no indication on his map of 
any land bainer closing the western seaway to 
t'athav, 'file article includes a facsimile of the map. 

Mr. Aj \n (i. Ogii vji , who has succeeded Mr. (I. G. 
Chisholm as lecturi'r in geography 111 the Uunersity 
of Edinburgh, gave his inaugiiral address, “ Modern 
Ceograplu as a Study and as an Aid,” on October 12. 
He pointed out that the great volume and com- 
plexity of the data comprised by the various natural 
and humane sciences result m an increasing need 
tor work of correlation and synthesis such as geo- 
graphy performs. In this the data funiished by 
other workers are discussed by geographers always in 
relation to jilace The study of regional geography 
is still m its infancy, for complete regional mono- 
graphs based upon held w'ork exist for only a small 
part of the earth’s surface ; and synthetic regional 
study IS the mam function for geographical research 
m the luture. In regions largely unsurveyed the 
lompilation of provisional maps can be best tarried 
out by ])ersons well trained in physical geography, 
and such majis arc urgently rc(]uired by men of 
science working in relatively unknown areas. Much 
fnntful investigation will result from the collabora- 
tion of geographers with workers in other fields such 
as geology and biology, archaeology and history, 
economic and social science. Geography along with 
other sciences can help towards a reasonable and 
gradual redistribution of the world’s population, thus 
relieving the stress due to overcrowding, by directing 
the streams of suitable emigrants to lands in which 
they can flourish. 

The }>osition of the Chemical Hall in the lintish 
Empire Exhibition at Wembley next year is in many 
ways a good one. Visitors to the Exhibition arriving 
at Wembley Park Station will enter at the north 
entrance, and the Palace of Industry is on the right- 
hand side of the main avenue which runs straight to 
the Stadium — north to south. The Chemical Hall 
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is in the north-east corner of the Palace of Industry : 
it is surrounded by two of the 75-foot gangways, and 
there are three main entrances to it. The exhibits 
will be grouped roughly in five divisions : {a) Heavy 
chemicals ; {h) dyestuffs and intermediates ; (c) fine 
chemicals ; [d) soap and perfumery ; and (c) scientific. 
A scientific committee consisting of the following 
representatives of scientific societies has been ap- 
pointed : Mr. J. Baker, Mr. F. H. Carr, Mr. E. V. 
Evans, and Dr. Herbert Levinstein (Society of 
Chemical Industry) ; Dr. J. T. Hewitt and Prof. J. F. 
Thorpe (Chemical Society) ; Mr. J. B. Atkinson 
(Society of Dyers and Colourists) ; Mr. T. Marns and 
Mr. E. T. Ncathercoat (Pharmaceutical Society) ; Dr. 
Stephen Miall (Federal Council) ; Mr. R. Pilcher 
(institute of Chemistry) ; Commander R. K. Stokes 
Rees (Institution of Ikdroleum Technologists) ; Prof. 
J. W. Hinchley and Mr. W. J. IJ. Woolcock (Institu- 
tion of Chemical Engineers). Mr. Woolcock is serving 
on all the committees concerned with the scientific 
“^ido of the Exhibit ion, in order to act as generalliaison 
ollicer and to avoid undue overlapping. 

Reports have recentlv appeared in the Press of 
great changes in the depths of the South Atlantic. 
A note in the (rcographn'al Journal for (Jetober 
states that the ilydrographer to the Admiralty 
contradicts these statements. They arose ajiparcntly 
from tlie existence, which is well known, of a ridge 
with depths of 480 fathoms about 800 miles from the 
Cape on the direct route of the cable between St. 
Helena and the Cape Repairs to this cable have 
lately brought into prominence the occurrence of 
this ridge in contrast with the surrounding depths of 
>500 fathoms and upwards. 

The introduction of Juiropean animals into 
Australia has produced a noticeable diminution in 
the numbers of many of the native species, some of 
which appear to be on the verge of extinction. In 
these circumstances the Trustees of the British 
Museum thought it desirable to acquire examples 
of the Australian fauna, particularly mammals and 
birds, and they sent out a collecting expedition 
for that purpose. 'J'he leader is Capt. George H. 
Wilkins, who was a member of the Stefansson Arctic 
Expedition and biologist on the Quest. The first 
station chosen for collecting was in southern Queens- 
land. about 350 mile.s inland ; work was carried on in 
this area from April 25 to June 11, and the specimens 
obtained there have recently arrived at the Natural 
History Museum. The second station is in northern 
Queensland. 

The first number of the new monthly publication, 
the Journal of Scientijic Instruments, dealing with 
the principles, construction, and use of scientific 
instruments, has appeared. It is produced by the 
Institute of Physics with the co-operation of the 
National Physical Laboratory and is a quarto of 
32 pages sold at 2.9. bd. There are three articles of 
considerable length on temperature control for the 
Pulfrich refractometer and on the measurement of 
heights by aneroid and of internal diameters of 
transparent tubes. Shorter articles on a new relay, 
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a rccortlinfi drum, a balance in which the fine arljust- 
rnent is made bv a chain lianging from the pan, and 
a recording kulathermonictcr, followed by two pages 
of noti's and reviews, comyilete the part. The char- 
acter ol tlie articles and illustrations promises well 
for the future of the Journal. 

'J'ni'. twenty-seventh annual meeting and autumn 
foray of the British Mycological Society was held at 
Windsor on September 28-C)itober 3 The president, 
Prof. O V. Darbishire, dealt generally with the 
subject of lichens in his address Lichenologists of 
the last century, typifieil in the person of William 
N’vlander (1H22 1800), were almost entirely opposed 
to St Invendener (i82<>-i(>io) d'hey felt that his 
theory of the dual nature of lichens was not true and 
that the autonomy of the grou]> of lichens was 
threatened 1 his okl contrast between svstematist 
and jdiysiologist is now- almost gone Systematic 
lichenology is now' in such a state that an appeal is 
made to lichenologists to W'ork through lichen groups, 
genera or ('ven species monographu ally. The dilTi- 
c.ulty of rielinmg a hchen-species is often very great 
'I'lus IS in part due to the fact that the lichen fungus, 
rinatomicallv as a rule the predoimnant jiartner, 111 
the simple svstem of symbiotic co-o])eration existing 
m tlie lichen, has thrown overboard the structural 
traditions of its fre(‘-hving saprophytic or ji.irasitic 
ancestors. The result is that the rock-forms of tw'o 
allied s{)e( les will in structure often be more like one 
another than thew will be like their rc*spective normal 
bark-mhabitmg parent forms. The evolution of the 
lichen is jiroceeding along \erv flefinite lines, from 
the tl.'it crustjKcous but areolate, to lohaccous, iiji- 
right fohaceous, and finally true fniticulose forms 
d'he highest jihy.siological thffcrentiation is reached 
111 such foims as Cladoma, where we get stem and 
doisiventral leaf clearly separated. Other jiapers 
were contributed on “ ICpidennc Plant Ihseases,” by 
Mr J''. T. Brooks ; “ The Fungi found growing in a 
Blackbird’s Me.sl,” by Sir 11 . C Hawley, and an 
account by Mr. J. Kamsbottom of ” An unpublished 
Monograjih on Discoinycetes by M. C. Cooke ” Mr. 
J. Rainsbottom w'as elected president for 1924, Miss 
C. Lister vice-president, and Messrs. W. J. Dow^son 
and C J. Sharjie to the council 

Thf. autumn meeting of the Society of Berman 
Chemists was held at Jena on September 2O-29, and 
about six hundred members were present in spite 
of the present ditticullies. No festivities of any kind 
took place, except the piTformance of (ii^ethe’s pla} , 
“ Stella.” The following were among the subjects 
of scientific lectures in a very full programme : — Prof. 
1 -R. Neuberg ; Review of recent research in fermenta- 
tion chemistry, and demonstration of methods of 
determining the direction of fermentation and fixing 
intermediate products Prof. Lemmerniann : The 
position of Germany as regards supply of aitificial 
fertilisers ; the prospects of enlarging the yield to 
such an extent that Germany can grow her food 
supply at home. Experiments were described for 
partially replacing phosphoric acid by colloidal 
silicic acid. Dr. EdeleanC ; Description of the process 

NO. 2818, VOL. 112] 


of refining certain kinds of petroleum (such as 
Rumanian and C^ahfornian) containing a large amount 
of unsaturated and bcn/olic hydrocarbon.-, by liquid 
sulphurous acid, and of the apparatus constructed 
for this purpose by the Borsig Works. This proccis 
permits the manufacture of a good burning oil and 
the production of the other components of the 
petroleum in their original condition. Prof. Dr. 
Stock deplored the jioor financial condition of ex- 
permientai chemistry at the German high schools, 
and remonstrated against the reduction of this most 
important branch of chemical education. Prof. 
Dr. K. Hess ; Review of recent researches on cellulose. 
Tlie simple cellulose molecule is represented by 
('bHioOft, as stated by T’rof. Green thirty years ago. 
Detailed investigation of the cupraminonia solution 
of cellulose has proved this to be correiT. Prof. 
Linck : A new' proposal for the working up of the 
magnesium chloride w'aste liipiors m potash works. 
In ten sections more than eighty lectures w'cre given 
on various problems of jiure and applied chemistry, 
industrial law, education, etc. 

Titf. annual report of the Meteorological Coniinittee 
to the Air Council for the year ended March 1923 
has just been i.ssued , this is the sixtv-eiglith year of 
the Meteorological Office. (Jt recent vears much 
development and extension has occurred consequent 
on the necessary investigation of the upper air for 
the requirement of aircraft and for naval and imh- 
tary jnirposes. Most public meteorological work is 
now absorbeil uniler Government management, and 
without doubt tins tends greatly to the advancement 
of meteorology. The .system of wireless weather 
reports from ships in the Atlantic is said to be 
extremely efficient, the wdiole of the work on the 
ships IS voluntary, and no ” ships’ charges ” are made 
by the Marconi Conqianv. Soine return is made for 
this voluntary help by broadcasting two messages 
a dav specially prepared by the Office for the shipping 
ajiproaching our western coasts. About 300 ships 
legiilarly ami voluntarily send returns in connexion 
with the work undertaken by the Marine Division, 
and discussions of use to seamen are actively niaiii- 
laiTied. The Forecast Division is on the alert to 
take advantage of every opportunity to ensure 
improvement in the accuracy of the forecasts. In 
addition to the European observations, data are 
received daily from 29 stations in the Ihiited States, 
from Iceland ami Greenland, and occasionally from 
the steamshij) Matid of the Norwegian Polar Expedi- 
tion Forecasts are prepared three times each day 
for issue to the J^ress and special week-end forecasts 
are prepared on 'I'hursday and Friday. 'J'he Climato- 
logical Division deals with all information bearing 
on climate. Upjier air observations entail much 
work, and the British Rainfall Organisation is entirely 
under the control of the Meteorological Office. 

Sir Humphry Kollkston has been appointed a 
physician - in - ordinary, and Mr. E. F. Buzzard 
physician extraordinary, to the King. 

Mr. T. Sheppard, of the Hull Municipal Museums, 
and T 3 r. T. W. Woodhead have been elected honorary 
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life members of the Leeds Naturalists’ Club and 
Scientific Association, in recognition of their work 
in Yorkshire. 

t 

Dr. J. H. Jeans will deliver the Van dcr Waals 
memorial lecture at tlic meeting of the Chemical 
Society to be held at the Institution of Mechanical 
Engineers, Storey’s Cate, Wo.stminster, S.W.i, on 
Thursday, November 8, at 8 r m. 

Sir Oliver J. I.odc.e will deliver his presidential 
address to the Rontgen Society on “ X-rays and the 
Atom," at the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W C.2, on 
Tuesday, November 6. at 8.15 pm. Tickets of 
admission can bo obtained from the lion. Treasurer 
of the Rontgen Societj', 33 Newton Street, \V.C.2. 

Sir Archieald Garrod, Regius professor of 
medicine at Oxford, is to deliver the Harveian 
oration of the Royal College of Physicians of London 
m Dr. C. Singer will deliver the EitzPatrick 

lectures on November 0 and 8, at 5 p.m , on " The 
History of Anatomy," and Mr. Edmund (iosse the 
Lloyd Roberts lecture on " Personal Relations 
between Medicine and Literature," on Tuesday, 
November 20, at 3 c.m. 

Dr Andrew Daliour has been appointed by 
the transitional execulivi' committee, under the 
chairmanship of the Munster of Health, to be 
Director ol the School of Hygiene which is to be 
established in J^ondon The foundation of the 
School, which was referred to 111 NaiurI' of July 28, 
p 141), was made possible by a gift of two million 
dollars by the trustees of the RockefellerTAiundation. 

Sir j. Fortescue Elannerv has accepted the 
invitation of the Council of the Junior Institution 
of Jengmeers to become president of the Institution 
in succession to Capt, H Riall Sankey. His induction 
will take place at a meeting to be held at the Royal 
Society of Arts on Friday, Dtu ember 7, when he 
will deliver his presidential addre.ss, " Marine Pro- 
pulsion during fifty years " Tickets for the meeting 
may be obtained from the Secretary of the Institution, 
3P Victoria Street. 

A DISCUSSION on " The Reproduction of Sound by 
Loud Speakers," arranged by the Pliysical Society and 
the Institution of Electrical Engineers, will be held on 
November 29 in tbe.hall of the Institution of Electrical 
Engineers. There will be two sessions, 5.30-7 p.m. 
and 8-9.30 P.M , and during the afternoon visits will 
be made to the studio of the British Broadcasting 
Company at Savoy Hill. 

From the income of the R. 38 Memorial Pnze Fund, 
a sum of twenty-five guineas will be otiered as a prize 
for the best paper received by the Royal Aeronautical 
Society, on some subject of a technical nature in the 
science of aeronautics. Other things being equal, 
preference will be given to papers which relate to 
airships. The prize is open to international com- 
petition, Intending competitors should send their 
names to the Secretary of the Royal Aeronautical 
Society, 7 Albemarle Street, London, W.i, on or 
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before December 31, with such information in regard 
to the projected scope of their papers as will enable 
aiTangemcnts to be made for their examination. The 
closing date for the receipt of jiapers w'ill be March 31. 

A Plant Pathologi.st is required in the Botanical 
Division of the Department of Agriculture of the 
Huion of South Africa. The duties of the po,st will 
primarilv be cxmnecled with carrying out pathological 
investigations regarding the outbreak of disease in 
tobacco, ('andidates must possess a university 
degree and have taken botany and the allied sciences 
in the final examination, l-'orms of application may 
be obtained from the Secretary, (ffficc of the High 
Commissioner for the I’nioii of South Africa, Trafalgar 
Srpiarc, W.C 2. Tlie latest date for the receipt of 
applications for the position is November 20. 

\t the statutory meeting of the Royal Society of 
Ivdinburgh held on Monday, October 22, the following 
officers were electisl : — Pt'csuh'ut : Prof h'. O Bower ; 
Via’- Presidents : Major-General W. B. Bannerman, 
Dr. \V. A. Tait, iTincipal J. C Irvine, The Rt. Hon. 
Lord Salvesen, Prof. J 11 . Ashworth, and Prof. T. H, 
Beare ; General Seerefnrv ' T’rof R. A. Sampson : 
Secretaries to Ordinary ^Jeeilngs • Dr. A. Lauder and 
Prof. W, Wright Smith ; Treasurer : Dr J. ('iime ; 
Curator of lAhrary and Museum : Dr. A. Crichton 
Mitchell ; Councillors : I’rof H Stanley Allen, Sir 
Robert Blvth Greig, 1 )r J. T^iichie, Prof E Maclagau 
Wedderburn, Prof T H Bryce, Prof. J. Y. Simpson, 
I’rof. D’Arcy W. Thompson, Sir James Walk(*r, Prof. 
E. T. Whittaker, T’rof. H. Briggs, Mr. W L. Caklcr- 
wood, and Prof T J. jcliu. 

The annual meeting of the British Association of 
(dicniLsts was held in the Chemical Department of the 
Universnly' of Birmingham on Saturday, October 27, 
under the presidency of J>r. Herbert Levinstein, who 
was re-elected for another year of olhee. During 
this meeting the laboratories and workshops of the 
TTnivcrsily were tlirown open for iusjiection and an 
exhibition of research ajiparatus and specimens was 
arranged by the teaching and research staffs of the 
University. The British Association ot Chemists, 
which was foundecl 111 1917, exists to safeguard the 
economic and general mtcrests of chemists and to 
secure wider recognition of the national importance 
of the profession I'lie ([ualificalioiis for admission 
to full membership are either (r) a university degree 
or equivalent diploma with one year’s practice in 
applied or teaching chemistry, or (2) a siiflicicnt 
general education and scientific training with seven 
years of professional practice. At the present lime 
there arc about 920 full members. This Association 
issues a quarterly Bulletin in which arc published 
the annual report of the Council, the Proceedings 
of the Association, and other matters appertaining 
to the material and profes.sional welfare of its 
members. These activities include an unemploy- 
ment benefit fund, an appointments bureau, and a 
legal aid fund. 

The Streatfeild memorial lecture was delivered at 
the Finsbury Technical College on October 25 by 
Mr. E. M. Hawkins, who took analytical chemistry 
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US Ills subject. I'lrst among the (jualifications 
rcfiuired jn tlie analyst is hc< iiracy and trustworthi- 
nt;ss, to winch slujuki t>e added the ability to decide 
to wJiat degree of accuracy Ins results attain 
Secoiully, tliere is the need for rapidity to be 
associated with accuracy, as few students realise 
the speed of manipulation which is required of them 
when tlu'y obtain a post after leaving college 
Tlnrdlv, it is of great irnjiortance that students 
should cultivate the gift of exjiressing results sintably 
in a report. Much good exjicrnnental work is marred 
by the inability of the chemist to write up his re.sults 
m such a way that the bearing of the work can be 
jiroperly appreciated by tliose wlio read the report. 
1 he chemist should not be easily moved from an 
ojinnon formed after ( arefiil consideration of results 
obtained liv patient investigation. In conclusion, 
the lecturt^r slated that of the three classes of 
men practising chemistry, namely, works chemists- 
public anaij'sts, and consultants, the first class will 
greatly outnumber tin- juiblic analy.sts when trade 
roMves, while consulting chemists will be men of 
wifle experience and high attainments who will be 
called upon by mamifacturcrs to solve their problems 
and should be liighly renin mealed for such work. 

Mi ssrs WiiKTDON AND Wkslev, Ltd., 1 Arthur 
Street, W.C,^, have just sent out a new catalogue 
{New Senes. No. o, 1023) of second-hand works on 
ornithology, comjnled with their usual care. It 
contains nearly 1300 titles, and should be seen by all 
interested in the subject. 

Mr W. H. RoniNsoN, .j Nelson Street, Newcastle- 
on-Tyne, has just issued catalogue No. q, 1923, of 
“ Rare and Standard liooks ” ottered for .sale by him. 
Many books of science, voyages, and travels are 


included, and there is a very interesting section on 
" Americana.” 

Me.ssrs. H. K. Lewis and Co., Ltd., 136 Gower 
Street, W.C.i, have just issued a list of the new books 
and new editions added to their Medical and Scientific 
('irculating Library during August and September. 
As it IS practically a list of the medical and scientific 
books published during the months in question it 
should be a useful guide to others than subscribers 
to the library. 

Part 111. of Sotheran’s Catalogue of Science and 
Technology has just reached us from the publrshers 
(i.:fo Strand, W.t'.i). Tt gives the titles of, and in 
many cases comments upon, upwards of 1500 works 
on the subjects of astronomy and astrology, chrono- 
logy, geodesy, horology, and dialling. Many very 
rare books are included, among them being a unique 
star atlas entitled ” llranographia Britannica,” 
published m 1750 and reported to be hitherto un- 
known. The catalogue should be seen bv all who are 
interested in books dealing wntli the subjects named. 

Mi-ssrs. W and G Foylk, T.td , 1 21-123 Charing 
Cross Road, W.('.2, have sent us a copy of their 
catahigue (Dept. No. 3, September) ol second hand 
books, some 700 in number, whu-h they have for 
disposal. The catalogue is classified under the 
headings ; (General Science, Mathematics, Astronomy 
and Surveying, Mathematical Tables, the New 
Physics, (ieneral Natural History, \nthro}K)logy and 
Rthnology, Evolution, Variation, Heredity, Genetics, 
Botany, Zoology, Microscopy, Collectors’ Manuals, 
(ieology. Palaeontology, and Biography. We learn 
that Messrs. Eoyle have recently organised a new de- 
partment for the supply of books relating to science. 


Our Astronomical Column. 


New Comet. — The first cometary discovery of 
1923 was made on October i j, at i3>' i8"'-2 G.M.T., 
by ^Ir Houbiaco at Kasan. The comet was of 
magnitude 8 o, and its position was R.A 7'' 4O'" ; 

south declination, 20'' 37' 31". 'fhe daily motion 
was 4 b’" .jo" ; south, 4° 51'. The rapid motion 
indicates that the distance from tlie earth was small. 

rnfortunately, owing to delays m Russia, the 
news did not reach western ICurop'e until October 25, 
and by that time it mav be inferred that the comet 
had passed below our southern liorixon. 

Two T.,arge Eirebaees.— Air. W. E. Denning 
writes that on the evenings of October 16 and 17 
very fine meteors were seen m the south-west of 
England. The first appeared on October 16, at 
9.28 V.M., and was well observed by many persons 
in the counties of Gloucestershire, Somerset, and 
Devon It gave a brilliant illumination. Its height 
was from aliout 63 to 4,^ miles, and it passed from 
above Poole, Dorset, to a few miles south-west of 
Reading. Ihe radiant point was indicated in 
Aquila at 30i°-9°. 

The fireball which appeared on the following 
night, October 17, at n.57 e.m.. was of extraordinary 
splendour, and created a startling effect upon many 
persons who were m a favourable po.sition for witness- 
ing its full effect. About ten observations have 
come to hand from Cornwall, Devon, Gloucester, and 
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Somerset, and from these it is indicated that tlu- 
fireball pursued an horizontal flight at an elevation 
ot about 53 miles above the earth’s surface. The 
radiant point was situated in Hercules and not far 
from the north-western horizon at the tunc of the 
meteor's appearance. The illumination it gave was 
e.stimated as greater than that ol the full moon, and 
during its flight the nucleus gave a succession ol 
three vivid outbursts of remarkable intensity. 

The Spiral Nebul/I':. — Air. J. H. Reynolds replies 
ill the October issue of the ObscYvatory to the articles 
of Prof. Perrine and Air. Gifford in the September 
number. The latter had objected that the number 
of the spirals approached half a million, which would 
give an improbably high mass, if they were composed 
of dust expelled from the Galaxy. Mr. Reynolds 
notes that many of the small nebula* suspected to be 
spirals at the Lick Observatory have been shown at 
Mt. Wilson to be nebulous nuclei of a different 
character from spirals. The number of known spirals 
does not exceed 2000, 

The great difference of illumination between the 
nucleus and the outer portions of the spirals is con- 
sidered fatal to their being external galaxies similar 
to our own. 

Further, the unsymmetricai distribution of the 
spirals in galactic longitude has to be considered in 
any discussion pf their nature. 
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Research Items. 

Gyvhy Slavery. — J-)r. M. Ga.sler, in the Journal I bow apiwarance to the junks are what would be 


of the Gypsy Love Society (Third Series, vol ii., 
Part 2) publishes a remarkable senes of facts drawn 
from a case decided in Moldavia in 1851, which 
shows that at that time the sale of Gypsies must have 
been comparatively common, as there seems to have 
been a fixed, or at any rate normal, price at winch 
slaves were sold. The persons offered for sale fall 
into four groups, including various trades, some 
hereditary and others in which the son practises a 
craft different from that of the father. Sales of this 
kind go back at least to the beginning of fifteenth 
century. 

The Secretary House in Maryland. — M r. 

L. V. Lochw'ood contributes to the L^rooklyn MuseuTri 
Quarterly (July 1023) an account of this historic 
house. The site w^as granted to Henry Sew'all of 
London, who arri\ed with his family m Maryland 
in 1O61 and the house w'as named after him. Secretary 
of the Province, a large landowner, and a man of 
high importance. It was occupied by him and his 
family until his death in 1065 and tVic remarriage 
of his w'ldow^ to C harles Calvert, 3rd Haron Baltimore, 
third T.and Proprietor of Maryland. The hou.se is of 
brick laid m Flemish bond, and is a typical seventeenth 
centur3^ Virginia or Maryland house of the w^ealthy 
tla.ss. All the furniture showm in the house at 
present dates before 1725. Mr. Lochwmod's article 
fully 'describes this interesting building and its 
contents, and is illustrated by a series of good photo- 
graphs. 

Antiquarian Work in Egypt. — In Ancient Egvpt | 
(Part 2, 1923) Sir W, Flinders Petrie describes an 
important tomb on the shore-clill at Byblos, twenty 
miles north of Beyrut. A fine obsidian vase bears 
the name of Ameiiemhat ITT. and tlie tomb maybe 
safely assigned to the period of the Xllth dynasty 
d'he Syrian objects an* of even greater importance, 
a.s the tomb furnishes a firm starting point for the 
dating of Syiiaii types, and for the relations of 
Egypt with Syria This paper is follow'ed by 
a rejiort by TVT Noel Giron of the French Eml)a,ssy 
on a toiiil) found at Sheykh F'adl in the eastern 
d(‘.serts, dating from the Old Kingdom and contain- 
ing Aramaic inscriptions These point to a Jewdsh 
sclth'nient so far up in Egyjit as early as the reign 
of Manasseh, and the mention of Tirhaka shows that 
the family went back to eighty years befoic the fall 
of Jerusalem. Their natural familiarity with Greek 
words, objects and thoughts through the Greek camp 
of Tahpenes throws strong light on the criticism of 
the projihetic books. 

The Chinese Junk and Sampan. — At the ninth 
Indian Science C-ongress, the proceedings of which 
are reported in the Journal of the Asiatic Society of 
Bengal, New Series, vol. xviii., 1922, No. 0, Mr. J. 
Hornell, comparing the Chinese junk and sampan, 
concludes that the sampan is ultimately derived from 
a modification of the double canoe in use until com- 
paratively recently for sea work throughout Polynesia, 
and in a simple form still employed on mland waters 
in India, and that the junk is in turn a development 
of the sampan type. The truncate transom bow and 
stern of the sampan probably represent cross planking 
fitted between the Tiows and stems of the two canoes 
forming one double canoe, while the two projections 
that curve upwards from the stem of the sampan 
appear to be the homologues of the up-curved stems 
of the two hulls in the double-canoe form. In the 
some way, the median rudder of the sampan and 
the junk and the anchor platform tha^ gives a square- 
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expected if these crafts developed from two canoe 
hulls joined together Tiy a planked deck jilatform. 
The facts point to the range of the sea-going double 
canoe having extended in former days to Imlia and 
China, the inventors and users being the ancestors of 
the present Polynesian race, wdio probably occupied 
the maritime districts of China at the time the Chinese 
left tlifiir original homeland 111 north-cast 0 ;ntral Asia. 

Cattle and lixciiEMK.NT from TTlood. — In the 
Psychological Revieiv (Vol 30, No. 3) Prof. G. M. 
Stratton gives a very interesting account of his 
attempt to verify a popular belief. It is widely held 
that cattle react powcrfull)^ and perhaps instinctively 
to blood, and to get definite expression of this view 
from persons accustomed to observing cattle, he ob- 
tained testimony from a large number of cattlemen. 
They all replied to the effect that nothing else is so 
irritating or exciting to cattle as the smell of blood. 
As to the kind of emotion aroused, there was less 
unanimity, some ascribing it to anger, others to fear, 
aversion, or curiosity. The reports, however, were 
quite clear that blood did have a marked emotional 
cffet'A. To determine the truth of these views, ex- 
periments were carefully conducted on cattle m the * 
Berkeley Hills Both cow’s and horse’s blood were 
used under careful experimental condition.s. The 
experiments proved, however, more exciting to the 
experimenters than to the cattle. In general, the 
oliscrvations sliowed that while individual cattle dis- 
played mild interest, there was little of that excite- 
ment spoken of by the cattlemen, no herd-sei/.urc of 
alarm or rage. The author concludes, not that the 
cattlemen had no grounds for their belief, but that 
they were wrong in ascribing the excitement to blood 
alone ; when excitement occurred it was probably 
due to the presence of blcKid in union with other 
factors — r.g. with cries of pain, or with the sight of 
wounded cattle. He believes that the reaction of 
cattle to blood, and probably of human beings too, 
is less of a native jihysiological reflex than is commonly 
tliought, lieing largely influenced by special experi- 
ence. 

An Artificial Plant C'ell. — Dr. D. T. Macdougal 
has found an interesting method of attack upon the 
problem of the permeability of the plant cell and the 
factors that cause it to vary (Proc. Anier. I’hil. Soc., 
vol. f>2, pp. 1-25, 1923). He converts a Soxhlet 
extraction thimble into a semi-permeable cell by 
impregnating the cellulose with various substances 
analogous to those enfermg into the composition of 
the natural plasma membrane and plant wall, such 
as pectin, agar, lecithin, etc. Siibse(|uently the rate 
of endosmose of such cells is noted when they are 
filled with sugar solution and immersed in exicrnal 
solution containing different salts The rate of entry 
of these salts into such cells can be followed bv con- 
ductivity measurements ; the exosmosis of sugar can 
also be estimated quantitatively. Potassium 10ns 
show a high rate of penetration into such cells, with 
very little action on the colloid in the wall ; calcium, 
on the other hand, penetrates least, but exerts a 
powerful aggregating effect upon .some of the colloids. 
The rate of endosmose into the artificial cell increases 
as the permeability is lessened, and is thus usually 
most vigorous when immersed in the solution of a 
calcium salt. 

Oils from Indian Plants. — The Indian Institute 
of Science, Bangalore, continues to piibli.sh in its 
Journal, under the editorship of Ur. M. O. Foster, the 
results of the examination of the natural products of 
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India. A.mfnig recent papers mav be noted two from 
the Department of Ciencral and Organic Chemistry, 
namely . (i) report upon cashew kernel oil by C. K. 
Patel, J. ]. Sudborough, and H. E. Watson (vol. vi 
])art b) The cashew nut is the fruit of Anacardium 
ucudcwlalc , l.inn , an evergreen tree indigenous to 
S and Central America, now cultivated in India. 
'I'hc nut contains some 42 per cent, of oil, but has not 
been miii.h used as a source of oil, because of its ready 
sale for dessert and for use in the preparation of nut 
(luxolate (2) llongay oil, extracted from the seeds 
of one of the commonest of Indian trees, Ponaamm 
glabra, ViMit., is used in flindn medicine for the 
treatment of skin diseases , the oil has been fully 
rejiorted upon by I< D Desai, J. J Sudborough, and 
H. Iv Watson '(\ol. vi. part 5). From the Bio- 
chemical Department appears a paper by Gilbert J 
I'owler and Talwar Dinanath (vol vi ])art 7) upon 
the production of sugar during the ripening of the 
fruit of Jia^sta bmgifoha. 'I'lie seeds of this yilaiil 
are used for oil, and the authois point out, as possibly 
of commcreial signifu ance, that, if the fruit is gathered 
and storcxl a few days niuler suitable conditions, 
snlticient sugar may be found in the yiulp after re- 
moval of the seeds to make this waste proilnct avail- 
able as a source of alcohol upon fermentation. 

Son AtlDITY AND Lu.llT INTENSITY. — 111 a pHlll" 
phlet published by the Cambridge Uiiiversitv Press 
entitled “ Studies in Soil Acidity---the Importance 
of till' Light Factor,” Mr J, I, Sager gives an account 
ol ecologu al studies earned out in the Alpine Labora- 
tory of ” La Linnaea,” Valois, Switzerland. Soil 
sanijiles were takim near the roots of dominant plants 
in and around Ihi' forests of a district characterised by 
gneiss, granite, and schists. Hydrogen ion concen- 
tration measurements were made by the colorimctne 
method on extracts prepared by shaking the soil with 
water and iiltenng after standing lor thirty minutes. 
Tables of P„ values, dominant plants and amount of 
sh.ulc show that several plants, usually described as 
c.dcicole, are not confined f o the alkaline soils and also 
bring out a correlation between soil acidity and light 
'intensity. TTic acidity of the soil steadily decreases 
tm passing irom the dccyi shade of the .spruce forest, 
throngli the lesser shade of the larch forest, to the 
open . whilst the soils exposed to the scorching sun 
at still higher altitudes aboie the forests are only 
shghtK acid. Cases of high acidity with high light 
intensity occur only wdicre the soil is badly aerated or 
freijiiently waterloggiid. The author advances the 
liN'pothesis that light is able to lessen the acidity of the 
soil. 

SrEciES-cuossES IN CocHLEARiA - Tlie condition 
of polyploidy, or species with one or more extra sets 
of chromosomes, is being found with surprising 
freiiuency in plant genera The latest case of the 
kind is described by Mr. M B. Crane and Miss A. E. 
Ciairdiier {foura. Gcmlics, vol. 13, No. 2) in species 
of Cochlearia They find that C. olficinalis and 
C. alpuia have 28 chromosomes, C. danica 42, and 
C. atiglica 40-30, all the numbers being thus multiples 
of 7. TTiey have also made crosses between the 
various species, with interesting results that are as 
yet incomplete. The range of variation of the F.^ 
offspring is in some cases greater than the combined 
ranges of the parents. The interesting condition is 
disclosed that the forms w'ith higher chromosome 
number do not have largiT nuclei, and there is some 
indication that the higher numbers have arisen 
through some process of fragmentation or transverse 
fission. Further investigation will lead to a more 
complete analysis of the changes involved. This is 
also the beginning of a valuable and much-needed 
increase in our knowledge of .species-hybrids. 
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The Mollliscan Genus Sculptaria. — In west and 
south-west Africa there is found a small but beautiful 
little genus of land shells first described by L. Pfeiffer 
in 1855 under the name Sculptaria. This has been 
recently proved anatomically by Dr. E. Degncr 
{Arch. MolhisUenk., 1923, No. 4) to belong to one of 
the more primitive groups of helicoids, the Endodon- 
tida*. A considerable collection of these shells, 
which was made by Mr. P. R. Frames when serving 
with the Northern Force in the campaign in German 
South-west Africa in 1 914-13, having been placed 
with other material in the hands of Mr, H. C. Burnup, 
lie has been able to give a monographic account of 
the genus (Ann. Natal Mus. vol. v.). Three new 
species are described, bringing the total up to eight, and 
the whole are carefully differentiated and illustrated 
wdth excellent figures drawn by the author himself. 

Standard Inductance Coils. — T'he Bureau of 
Standards has issued a leaflet giving detailed instruc- 
tions for the construction ol a senes ol single layer 
inductance coils suitable for laboratory standards. 
The series of “inductors,” 17 in number, have been 
designed to cover the approximate inductance range 
of 8 to 5000 iiucrohcnries. Each successive coil 
arranged in order of magnitude and beginning with 
tlie smallest has 50 per cent, greater inductance than 
the preceding coil. \'cry little meclianical skill is 
required to make these coils. It is a real steji 111 
advance when you can give instructions at once to a 
mechanical assistant to make coils of any s])ecilled 
inductance These coils in conjunction with a 
variable air condenser form a very accurate and trust- 
ivorthy wavcnieter. Full working diagrams are gix en, 
and the costs for material and labour are very small. 
To those who remember the difficulties of measuring 
or calculating siir 11 inductances twenty years ago, 
the case with which standard inductances, even those 
which have to be ii.sed with high frequency current, 
can now be constructed, is wonderful. 

Interferometer Experiments in Acoustics and 
Gravitation. — ^'i'he Carnegie Institution of Washing- 
ton issues as Publication No. 310 a report by Prof, 
Carl Bams on further experiments iti which the inter- 
ferometer is used for the measurement of very small 
qiiaiililies. These are 111 the mam a development of 
the acoustic investigations with the pin-hole probe 
already described in Publication No. 310, 1921. 
Pressure variations at a node are converted into 
static prc.ssures through the intervention of the 
pin-hole and measured at a mercury U -gauge, read 
by displacement interferometry. The pin-hole probe 
responds effectively to nodes in organ-pipes, liut 
ignores the aiitinodcs. With a device so sensitive to 
nodal regions the construction of a pin-hole resonator 
suggested itself. Great difficulty was encountered 
111 the construction of the piii-holc. Both the .size 
and the slope of the walls are critical. A salient pin- 
hole generates acoustic pressure, a re-entrant pin-hole 
acoustic dilatation, and there is neutral behaviour 
between the two. Within its restricted field the pin- 
hole resonator serves admirably for the acoustic 
survey of the interior of a room in which an organ 
pipe is sounding. If the phenomena were visible, the 
room would probably have the stratified appearance 
of a vacuum-tube stimulated by electric discharge. 
For a given po.sition of the pipe, nodal regions alter- 
nate with anti-nodal regions, quite irregular in dis- 
tribution but none the less fixed in position. An 
account is given also of work on gravitation, m which 
an endeavour is made to ascertain with what accuracy 
the constant may be found in a self-contained 
^paratus under ordinary laboratory conditions. 
The results are encouraging, but the experiments are 
not yet completfed. 
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Physical Chemistry and Physiology at the British Association. 


Interfacial Phenomena. i 

T N the Phj'siology Section, al the recent meeting of 1 
^ the British Association at Liverpool, important 
communications on this subject were given by l*rof. 
W. Ramsden and collaborators, and some remarkably 
pretty demonstrations were shown. 

Mr. j, K. Bruce and Prof. W. Ramsden showed that 
egg-albuinin became irreversibly coagulated at the 
gas-watei surface, even when all such mechanical 
disturbances as could compress the adsorbed protein 
film laterally were strictly excluded. The solubility 
or insolubility of the adsorptum was ascertained ni 
Situ by subjecting the rigid adsorption surface to 
three different treatments : — (rf it was washed from 
below with large volumes ot water ; (2) bile salt was 
introduced into the depths of the underlying solution , 
(3) it was mafic continuous with a surrounding sur- 
face of water maintained in a clean condition and of 
full normal surface-tension. If the surface rigidity 
persisted, it was argued that the adsorbed protein 
Jiad lost its initial solubility. It was concluded that 
with egg - altunnin coagulation took place by the 
catalytic influence of surface - conditifuis, and that 
gross inec ha nical factors played no essential part, — 

“ mechanical surface coagula ” should be termed 
“ massed surface coagula.” 

True coagulation was a dehydrating condensation 
of the amino and carboxyl groups of large numbers of 
neighbouring jiroleiii molecules Mctaprotein forma- 
tion was a precisely similar condensation of a rela- 
tively small number of molecules. The size of the 
complexes formed depended mainly on the concentra- 
tion of the protein at the time when tlie reacting 
groups were activated. Protein adsorbed at a 
gas/water interface was highly concentrated and the 
denaturation which followeil resulted therefore in 
the jiroduction of coagulated protein. It was also 
shown (by method 3) that egg -albumin, fibrinogen 
and edcstin became irreversibly coagulated within less 
than five seconds of attaining a gas-water surface. 

Mr. J. Brooks and Prof. W. Rarnsden showed that 
interfaces between water and benzene or water and 
paraffin m the presence of various emulsifying soluble 
solids were in some cases mobile, m others rigid. The 
existence of such mobility showed that Bancroft’s 
theory that stabilisation of emulsions was etiected by 
a cuntiniious emulsifying shell with two different 
surface tensions on its two faces was in need of 
important modification. 

Til cases where the emulsifying substance consisted 
of insoluble solids m fine susjiension, evidence was 
given that the chief factor determining which of the 
two liquids became dispersed in the other was the 
angle of contact formed between the liquid-liquid 
interfaces and the sides of discrete solid particles. 
Methods were given for ascertaining in which of the 
two liquids the angle of contact was obtuse, and it 
was found that in every case it was this liquid which 
became dispersetl in the other. 

The demonstrations, given by Prof. W, Ramsden 
and Miss A. Mackenzie, to illustrate experiincnts on 
surface-films, were very beautiful. One simple ex- 
periment to illustrate the rigidity of surface-films in 
certain cases can easily be repeated by any one : a 
light magnet is floated on the surface tif a saponin 
Solution, and an ordinary pivoted magnetic needle 
immersed m the same solution. On bringing a 
magnet near to the vessel, the surface magnet 
remains stationary, while the immersed one follows 
the movements of the magnet outside just as readily 
as it would do in air. t 
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As Prof. Donnan pointed out in Ins presidential 
address to the Section of Chemistry, many substances 
spread on water surfaces to a stable film, one molecule 
thick. All the molecules appear to he oriented 
parallel to one another and perpendicular to the 
surface. Mr. N. K. Adam, who has employed this 
method for the determination of the cross-sectional 
area of molecules, gave a demonstration at the 
.scientific soiree of the method of procedure. He has 
been able further to show that these surface films 
pos.sess, according to the conditions, the properties of 
solids, liquids, or gases, a fact of the greatest theoretical 
significance. 

The Properties of Membkanf.s. 

A joint discussion on ” The Physical ('hemistry of 
Membranes in P elation to Physiological Science ” was 
held by the Chemistry and Ifliysiology Sections, and 
was opened by Prof. H. K. Roaf. A membrane was 
defined as a structure vseparating two phases ; it 
might be semi-permeable or show permeability of 
varying grade, and the jiresenco of the membrane 
made it nccessar}'^ to consider the possibility of the 
occurrence of filtration, osmosis, electro endosniosis, 
and other related phenomena, for the membrane 
limited diffusion and allowed dillerences iif concentra- 
tion of solutes on its two sides, giving rise to various 
osmotic and electrical jihenomena Physiology was 
largely concerned with the problem of the passage 
ol material across pliysiological membranes : as 
example of these tlie lungs, intc’stiiic, kidney, and 
salivary gland might be taken. 

In the lungs, there appeared to be no certain 
evidence that the membranes which had to be tra- 
versed by the gases entering and leaving tlie blood did 
anything but shghBy liinder diffusion— the state of 
equilibrium between blood and air was almost 
attained, and oxygen never reached a higher partial 
pressure in the blood than m the air, nor did carbon 
dioxide ever have a greater pressure in the air of the 
alveoli than in the blood. Diffusion was adequate to 
explain not only the partial pressures founrl in blood 
and air, but also sufficed to account for the total 
amounts of oxygen and carbon dioxide traversing the 
membrane under all conditions. 

The passage of substances across tlie membrane of 
the intestine offered a much more difficult problem, 
and one towards the solution of which we had made 
much less progress, for here many facts seemed to 
be m opposition to the view that mere diffusion was 
the chief or even an important factor. When the 
epithelium was removed from the m ucosa of the small 
intestine, for example, absorption of its contents into 
the blood was slower, not quicker. Again, blood 
plasma could be absorbed completely from the lumen 
of the bowel into the blood, in sjute of the apparent 
identity of the contents with the fluid part of the 
blood. Finally, when absorption took place from 
the bowel, the oxygen usage of the bowel had been 
stated to he increased, i.e. more work was being done 
by it under these conditions. 

The kidney and the salivary gland presented equal 
difficulties ; that considerable work was done by the 
kidney in concentrating those blood constituents 
which were excreted, was indisputable. Similarly, 
the salivary glands could not act by any mere filtra- 
tion, because, apart from the chemical differences 
between the blood and the saliva, there was the fact 
that the pressure reached in the salivary ducts when 
the flow was stopped by occlusion was, as Ludwig 
showed, much greater than the maximum arterial 
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pressure ; one theory which had been advanced to 
explain this was that the secreting alveolus acted as 
an osmometer, and attracted fluid trom the blood, but 
this theory leaves us still in somewhat of a dilemma. 
Some cells, such as the red blood corpuscles, appear to 
have membranes at their surfaces, but others do not ; 
if an aimeba be stained with an intra-vitam dye, the 
dye does not escape into the surrounding water when 
the surface of the amfrba is punctured. 

Prof. h'. G. Ponnan S]ioke of membranes from the 
physico-chemical aspect, but exhibited a good deal of 
sympathy and interest in the biological side of the 
(juestion, whicli he described as one of the most 
imporfani issues concerned with these physico- 
chemu al studies. The fact that membranes might be 
living structures might alter all jihysico-chemical con- 
ceptions, particularly those based on the study of 
.states of thermodynamic c(iuilibrium. Living organ- 
isms utilised an environment not in such an etpiili- 
lirium, were transformers and consumers of free 
energy, and environmental eqmlibnum meant non- 
aetivity and eventual death. Eruirgy potentials 
might run up in one place and down in another, so 
that interpretations would be difficult. After re- 
ferring to the tliermodyiiamic aspect of osmotic 
pre.ssure, Prof. Donnan reviewed some of the theories 
which had been advanced in explanation of the pro- 
])erties of membranes. 'I'he sieve theory, according to 
which a senii-permeablc membrane acted merely as a 
sieve, was rather discredited • some form of adsorp- 
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tion theory seemed more attractive ; for example, if a 
substance is negatively adsorbed, it will be repdled 
from the walls of the pore, so that pure solvent alone 
passes through. As a modification of this we have 
various views of ionic adsorption which are capable 
of explaining many facts. The formation of a Helm- 
holtz double layer on the walls of the pore would 
explain why the mobility of one ion can be i educed 
more than that of the other. Different concentra- 
tions of electrolyte on the two sides, or a different 
mobility of ions, would cause a flow by producing 
electro-endosmosis. The alteration effected in liquid - 
liquid potentials when a membrane was interposed 
might also be explained on similar lines. (A separate 
paper contributed to the discussion by Dr. E. B. R. 
Pridcaux also dealt with membrane potentials con- 
sidered as diffusion potentials.) The product of the 
activities of two ions on either side of a membrane 
permeable to both were the same — this is the ex- 
planation of the facts of membrane equilibrium 
(Donnan C(juilibriuin), and is of considerable import- 
ance to physiology, 'the explanation of differential 
permeability, as given by Meyer and Overton, was 
that one of the constituents was soluble in the sub- 
stance of the membrane, while tlio other Avas not ; 
this view IS not acceptable to physical cliemists. 
Also, the suggestion of Clowe.s, that tlie reversal of 
phase in a membrane of eniulsoid structure might 
explain a changed permeability of membranes, cannot 
be entertained. 


Science and 

''pilE presidential address delivered by Sir George 
1 11 . Knibbs at iVie Niwv Zerdand meeting of the 

Australasian Association for the Aflvancement of 
Science in Jatmaiy entitled “ Science and its 

Servu.e to Alan, ’’ review.-^ the recent advances m the 
fields of astronomy, relativity, atomistics, radio- 
activity, spectroscopy, and various branches of 
chemistry, including bioi hemistrv, metallurgical 
chemistry, and a number of technical applications of 
svnlhctic chemistry. 'J'hcre is a brief notice of the 
Rutherford - Bohr theory of atomic structure, and 
the properties of colloids and of vitamins are dis- 
cussed, together with the functions of the ductless 
glands, and their relation to human develojiment. 
'rhe following extracts from the address are of par- 
ticular interest . 

The highest ])roduct of civilisation is not tlie 
mere maintenance of man on the planet, but such 
maintenance as makes him a student of fhat vast 
universe of which physically he forms so utterly 
insigiulicant a i)art — a stmlonl, developing faculties 
by means of which he can a])preciate beauty, magni- 
ficence, majest)', and, indet'd, the whole range of 
things spiritually appcreeived or miellcctiially grasped 
— a student capable of solving the most apparently 
hopeless problems. 

Nevertheless, in addition to those intellectual gifts, 
the proper study of science may result m mi- 
portaiit material advantages. At the same time it 
must be recognised that scientific advance has 
introduced previously unsuspected dangers ; and 
while it IS essential that nations which desire to 
preserve their independence should study the appli- 
cation of science to warfare, the terrible weapons 
whicli modern discovery places in the hands of un- 
scrupulous nations, and the devastating nature of 
modern warfare, cause one to tremble for the future 
history^ of mankind if means cannot be found to 
eliminate the evil. Vital statistics clearly show that, 
with the present normal rate of growth of populations, 
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Social Service. 

the world will, m a comparatively short penoil, 
become incapable o‘ supporting its teeming millions,' 
in .spite of the possibilities of increasing the pro- 
ductivity of the soil. 

The overspill of dense populations provokes situa- 
tions from which apparently there is no escape, for 
it involves agreement as to expansion, and the 
much-discussed question of birth control lias to be 
seriously considered. A review of the whole realm 
of Nature w'arns ms that there may be no way of 
escaping the great issue. May it not be then aecejited 
that, as long as human nature is what it is now, war 
IS certain, even if it be not inevitable, 'flu; w^ay could 
come- in peace, but only through a world -wide dis- 
cipline, vastly more thoroughgoing than any discipline 
we dream of at present. 

The address concludes with a plea for tlu' creation 
of a national appreciation of science, for improvement 
of scientific education, and for the development of 
research. 

"Gur hope is to see a new spirit born here. No 
one knows what lies on the knees of the gods. But 
there is something within the mind and heart of 
any great people which responds to the dream of 
excellence, and inflames when the vision of national 
destiny is before it. Our Mother-land lias had a 
great past. Is its offspring here in southern seas, 
illumined by ‘ the gem pointed cross and the blaz- 
ing pomp of Orion,' to rise to material, to intel- 
lectual, and to moral greatness among earth's 
peoples ? If so, the path is strenuous, but glorious. 
All visions of case and luxury are but opiates, and 
lead to destruction. We shall need to gird ourselves 
for the task, and create for ourselves a world where 
our sons, knowing something of the splendid mysteries 
of the Ixmndless universe, and also of our own little 
w'orld, will excel in the art of using to the full the 
heritage our nation has given us. Then indeed will 
science have rendered noble service to the sons of 
Australasia.” * 
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The Frenophone. 

A NOVEL form of telephone receiver, called the 
^ Frenophone (Fig. i), the invention of Mr. S. G. 
Brown, has been exhibited recently at the Royal 
Society conversaziones and at the Exhibition of 
Scientific Apparatus held in connexion with the 
British Association meeting at Liverpool. Its chief 
feature is the amplification of weak signals to great 
loudness without loss of purity in the rendering. It 
is thus of especial value in wireless telephony, such as 
broadcasting, where singing and orchestral music must 
be faithfully reproduced without the sort of distortion 
associated with inferior gramophones. 

This novel " loud speaker ” depends for its opera- 
tion upon the high degree of friction existing between 
a moving surface of optical glass and a pad of cork 



Fn,. I.— '1 he Frenophone. Inset, enlarged view of the revolving 
glass disk with cork friction pad. 


or similar substance. The coefficient of friction, 
especially when the glass surface has been lightly 
treated with a tacky compound, is so high that very 
slight changes in a constantly applied pressure be- 
tween the pad and glass produce enormous fluctua- 
tions in the tangential drag between them. 

In practice, the glass surface is made in the form 
of a disk revolved slowly by a gramophone clock. 
The pad consists of a small steel disk faced with thin 
cork. The pad is laid upon the glass, its back being 
pressed upon by a light, flexible pin which, in turn, 
is fasteneti to the reed of a Brown telephone head- 
piece receiver. The pad is linked by '* reins ” to the 
diaphragm, which is of the usual loud-speaker t37pe, 
and is fixed at the base of a trumpet. 

Speech currents in the receiver coils actuate the 
reed, setting it in vibration. These vibrations, im- 
parted to the pad, appear as oscillatory changes of 
the steady pressure of the pad on the glass disk. 
Corresponding large changes of the pull of the pad, 
by its reins, upon the diaphragm result in great 
amplification of the speech emitted from the trumpet. 
The great merit of the instrument, as compared 
with other forms of loud speaker, is the combination 
of loudness with purity ; the sounds of the various 
musical instruments are individualised with absolute 
fidelity to the original. * 
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University and Educational Intelligence. 

Belfast. — Mr. R. W. Living.stone has been 
appointed vice-chancellor of the Queen's University. 
Mr. Livingstone, who is tutor and librarian of Corpus 
Christ! College, Oxford, is the author of various 
publications in defence of classical education. 

Cambridge. — ^Mr. E. W. Rice, junior, honorary 
chairman of the General Electric Company, Schenec- 
tady, New York, has sent on behalf of his board of 
directors " a check for five thousand dollars ” to Sir 
Ernest Rutherford, to use to advance the work over 
which he presides. The gift to the Cavendish 
Laboratory is in appreciation of the debt which the 
General Electric Company owes to the Cavendish 
professor and his co-workers in scientific research. 
Mr. H. C. I .evis, chairman of the British Thomson- 
Houston Company, has sent a cheque for 250/. for a 
similar purpose. These gifts will be used to supple- 
ment existing resources for research in the Cavendish 
Laboratory. 

Mr. M. Dixon, Emmanuel College, has been ap- 
pointed senior demonstrator in biochemistry. 

Glasgow. — The subject for the essays to be sent 
in competition for the Thomson prize in geography 
for the session 1923-4 is “ Dw'ellings in I-ands of 
Equatorial Climate : their Types, Materials, and 
Geographical Distribution.” The competition is re- 
stricted to matriculated students of the university 
for the session 1923-4. The latest date for the 
receipt of essays is October 20, 1924. Each essay 
must be distinguished by two mottoes, accompanied 
by a sealed letter bearing on the outside the same 
mottoes, and containing a declaration subscribed by 
the author that the essay is entirely his own. They 
should be sent to the Clerk of the Senate. 

London. — Mr. Geoffrey E. Duveen has given the 
sum of 10,000/. for the establishment of a IJniversity 
lectureship in otology. 

The title of reader in plant ecology has been con- 
ferred on Dr. E. J . Salisbury of University College. 

The following doctorates have been conferred : 
D.Sc. in Chemistry : Mr. R. Ray (University CoUege), 
for a thesis entitled " Studies on Boron and Silica ” ; 
and E. W. J. Mardles, for a thesis entitled " A Contri- 
bution to the Theory of Colloidal Chemistry based on 
Studies in the Colloidal Chemistry of Cellulose 
Derivatives,” and other papers. D.Sc. in Physics : 
Mr. H. P. Waran (University College), for a thesis 
entitled ” Disintegration in Discharge Tubes.” D.Sc. 
{Economics) : Mr. H. Finer (London School of 
Economics), for a thesis entitled ” Representative 
Government, and a Parliament of Industry.” 

Manchester. — ^The following are among the 
persons on whom the new chancellor, the Earl of 
Crawford and Balcarres, will confer honorary degrees 
on the occasion of his installation on November 10 ; 
Mr. J. G. Adami, vice-chancellor of the University of 
Liverpool, Sir James G. Frazer, Sir Arthur Keith, and 
Sir Thomas H. Warren. 

Oxford. — By the recent death of Dr. A. Rambaut, 
the post of Radcliffe observer becomes vacant. It 
was in memory of Manuel Johnson, one of Dr. 
Rambaut’s predecessors, that the Johnson memorial 
prize was founded. This prize is usually offered 
every four years for an essay on some astronomical 
or meteorological subject. It has been awarded this 
year to G. M. B. Dobson, Lincoln College. 

The Burdett-Coutts scholarship in geology has been 
awarded to L. F. A. Edgell, University College. 

The Halley lecture for 1924 will be delivered by 
Prof. John Joly, professor of geology and mineralogy. 
Trinity College, Dublin. 




The University of King's College, Windsor, Nova 
vScotia, is to be moved to Halifax. A large part of its 
buildings was destroyed by fire in 1920, and its work 
has since been earned on with much difficulty in 
cramped and uncomfortable quarters. The Carnegie 
Corporation of New York will make a large grant 
towards the expenses of re-establishing the college at 
Halifax, where its work will be carried on in association 
with the University of Halhousie. Its engineering 
courses will be discontinued. 

In accordance with the terms of the will of the 
late Sir Archibald Dawiiay, the Royal Institute of 
British Architects has awarded one scholarship of 
50I. per annum to Mr. R. W. Donaldson (University 
of Liverpool), and two scholarships of 25/. per annum 
each to Mr. R. H. Turner (Ihiiversity of Liverpool) 
and Mr. A. E. Cameron (Architectural Association). 
Mr. C. H. Hutton (University of Liverpool), who was 
awarded a scholarship of 25/. for 1922 1923, has been 
granted a renewal of his scholarship for 1923-1924. 
The scholarships are intended to foster the advanced 
study of construction and the improvement generally 
of constructional methods and materials and their 
influence on design. 

A PRIZE fellowship of looo Swedish kronor, offered 
for research in science by the Swedish Federation of 
University Women, has been awarded to an English- 
woman, Mrs. Muriel Wheldale Onslow. Mrs. Onslow 
IS distinguished for her work on the biochemistry 
of plants. She has already been an “ N ” Fellow 
of Newnham College, Cambridge, and in 1915 was 
awarded a fellowship of the British Fe;deration of 
University Women. The Swedish award proves 
that the work of British women in science is note- 
worthy not only in Great Britain but also in com- 
petition with tliat of other scientific workers, for the 
fellowship was open to the university women of 
eighteen countnes. 

A LIST of qualifications for teachers in technical 
schools recognised by the Burnham Committee for 
salary purposes as equivalent to a degree has lieen 
approved by the Board of Education, and has recently 
been issued as Appendix 111. to the Report of the 
Standing Joint Committee on Salaries for Teachers 
in Technical Schools. (H.M. Stationery Office : 
Imperial House, Kingsway, London, W.C.2. irf. net. 
By post, 1 Jrtf.) In Section (c) Science and Technology 
the following qualifications are accepted : — (1.) Aca- 
demic Qualifications : Associate of the Royal Qillcge 
of Science, l.ondon or Ireland, of the City and Guilds 
of London Institute, or of the Royal School of Mines ; 
(ii.) Membership of Professional Societies : Associate 
membership of the Institutions of Civil Engineers, 
Mechanical Engineers, or Electrical Engineers, pro- 
vided that the Associate Membership Examination 
has been passed, and that- three years’ engineering 
experience alter the age of 21 is reckoned as part of 
the qualification ; associateship of the Institute of 
Chemistr>^ provided that the Institute's Examination 
for Associateship has been passed ; and membership 
of the Pharmaceutical Society and Pharmaceutical 
(chemist, provided that the Qualifying and Major 
Examinations have been passed, and followed by 
three years’ professional experience ; (iii.) Miscel- 
laneous Whitworth scholarship if gained between 
1887 aiid 1922 ; and the first-class Colliery Managers’ 
Certificate if the holder has three years' industrial 
experience after the age of 21, and has also obtained 
the diploma of a recognised mining college. This list 
may be modified from time to time, and qualifications 
not included can be submitted to the Board of Educa- 
tion by Local Authorities for approval. 
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Societies and Academies. 

Paris. 

Academy of Sciences, October 8. — M. Albin Haller 
in the chair. — K. Lacroix ; Notice on P. Elie Colin. 
The greater part of Colin's life was spent in Mada- 
gascar, where his work in geodesy, meteorology, and 
magnetism formed the foundation of all subsequent 
work in these subjects in the island. — Jean Perrin : 
Radio-chemistry of fluorescence. The theory devel- 
oped in an earlier communication is modified to agree 
with the observation that in certain cases the fluores- 
cent body may enter into chemical combination with 
the solvent (glycerol) or with oxygen. The influence 
of temperature on photo-chemical reactions is also 
investigated. — Ch. Dep6ret, F. Arcelin, and L. Mayet; 
'J'he discovery of fossil remains of man of the Auri- 
gnacian age at Solutrti (Sa6ne-et-Loirc). Three com- 
plete skeletons were discovered in positions wliich 
definitely prove burial. Drawings of the three 
skulls, with descriptions, are given. The men 
belonged to the Cro-Magnon race, Aurignacian period, 
but differ in some respects from the C'ro-Magnons of 
Vdzdre and Grimaldi. — Alex. V6ronnet ; The forma- 
tion of planetary systems and stellar systems. — 
R. Fortrat and P. Dejean : An attempt to construct 
a bobbin without iron giving intense magnetic fields. 
The solenoid was constructed of wires of electrolytic 
copper, rectangular m section, cooled by a rapid 
current of water. The apparatus as made could 
carry a current of 4740 amperes and absorbed 277 
kilowatts. A field of more than 40,000 gauss was 
obtainable.' -Louis de Broglie: Quanta, the kinetic 
theory of gases ano Fermat’s principle.- -L. P. Clerc : 
A question of photograpluc perspective. — Albert 
Portevin : Remarks concerning the relation between 
Young’s modulus and the atomic volume. The 
equation expressing the relation between Y’oung’s 
modulus, the density and the atomic mass given in 
a recent communication by Th. Peczalski is identical 
with re.sults arrived at by Fesserden in 1892. There 
is approximate agreement between the formula and 
experiment for certain metals, but for others, notably 
rhodium, tantalum, and tungsten, there are wide 
discrepancies, tungsten, for example, giving 42 ‘2 as 
the modulus against 8-o calculated. — P. Vaillant: 
The influence of small variations of temperature on 
the conductivity of solid salts and the r61c of the 
humidity in tliis phenomenon. The results of the 
experiments described lead to the conclusion that in 
solid salts the electrical conductivity is largely 
superficial and due to a particular condition of the 
surface layer. This accounts for the marked influence 
of traces of moisture on the observed conductivities. 
— ^V. Sorrel : Polarisation capacities with alternating 
currents. — Marc Bridel : Biochemical study on the 
composition of Monotropa hypopitys. Isolation of a 
new methyl salicylate glucoside, monotropitine. The 
extracts of this plant contain two glucosides, mono-- 
tropeine and monotropitine, the latter being new : 
they are readily separated by their different solu- 
bilities in acetic ester. The new glucoside, raono- 
tropitine, has been isolated in the pure, crystalline 
state. Some physical and chemical properties are 
given : it does not appear to be identical with 
gaultherine, — Ren6 Wurmser : Energy yield and 
chlorophyll assimilation. — A. Maige ; Remarks con- 
cerning the fonnation and digestion of starch in 
plant cells. The theory best in accord with known 
facts on the formation and digestion of starch in 
plants consists in regarding these two phenomena as 
due to entirelytdistincl catalytic actions. — G. Truffaut 
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and N. Bezssonoff ; The infludhce of the sugar con- 
centration of the media on the activity of nitrogen 
fixing bacteria. Both for thye development of the 
aerobic bacilh in a non-nitrogenous m^ium and for 
the fixation of nitrogen in those possessing this 
property, low sugar concentrations of the order of 
I in 1000 are more advantdfgeous than those usually 
employed. — ^M. Lemoigne ; The butyleneglycollic 
fermentation of calcium lactate by bacteria of the 
B. subtilis group. The formation of 2-3-butylcne- 
glycol and acelylmethylcarbinol by the action of 
bacteria of the B. subhlis group on calcium lactate 
has been proved. The action is slow and difficult 
to detect. — H. Barth61dmy : The action of water, 
common salt, sodium bromide, and calcium chloride 
on ' the spermatozoids of Rana ftisca and Bufo 
vulgaris. — A. Weber : Does the rupture of the 
branchial operculum at the moment of metamorphosis 
of Batrachians demonstrate the transmission of an 
acquired character ? 

Vienna. 

Academy of Science, July 12. — R. Wettstein, 
president, in the chair. — Fritz Fnichtl : A contribu- 
tion to the knowledge of the qualitative and quanti- 
tative distribution of Copepoda in the Plankton of the 
North Adriatic and of their ectoparasites. The use 
of graphic representation in distribution-maps. — 
Gerhard Kirsch and Hans Pettersson : On the 
destruction of atoms by a-particlcs. A study of the 
H-particles jiroduced when atoms are destroyed by 
swift a-particlcs. The ranges of the atomic frag- 
ments (ll-particles) arc 18 cm. for beryllium, 12 cm. 
for silicon, 13 cm. for magnesium in air. The ratio 
between the H-particles produced and the nuinlier of 
a-particles employed is about 10-® for berylUum, 
6x10"“ for silicon and magnesium. —J. Hepperger : 
On the heliocentric velocity of meteors. Theoretical 
representation of the relative numbers of the frequency 
of meteors. Assuming the heliocentric velocity of 
the meteors to amount to 74 km. per second, the 
number of meteors per hour ascertained by observa- 
tion may be made to agree with the relative numbers. 
— Julius Zellner : Contributions to comparative 
phytochemistry. Chemical analysis of the leaves and 
flowers of Knautia sylvatica. — Konstantia Puringer : 
(Tiemical analysis of the leaves and flowers of Cham- 
{Efierion angushfolitim. Quantitative determinations 
show agreement in constitution for leaves and 
flowers. — Chaja Feinberg, Johann Herrmann, I_,eo- 
poldine Rbgelsperger, and j ulius Zellner : Chemical 
analysis of the bark of Acer campestre, Corylus 
Avellana, and Alnus incana. — Josef Einleger, 
Jolanthc Fischer, and Julius Zellner ; Chemistry 
of heterotrophic Phanerogamia. Loranthus was 
chemically analysed • for the first time. Elements 
liave been found in Viscum not previously recog- 
nised. — Hans Przibram (i) ; A critique of the trans- 
plantation experiments made by R. G. Harrison. 
The rudiments of the anterior limbs of axolotl 
embryos, if excised and implanted in the same or 
ncighlxiunng situations upside down (with dorsal 
and ventral surfaces reversed), develop into extremi- 
ties which have the symmetry of limbs belonging to 
the opposite side of the body. These experiments 
do not prove a change of the upper side of the rudi- 
ment into an imder side by the influence of the body 
as a whole. It is an inversion of the polarity of the 
extremities, which grow proximally instead of distally. 
The inversely transplanted rudiment is impeded in 
the original direction of its growth by the adjacent 
parts of the body. (2) The causes of animal colour- 
mg. The presence of “ dopa ” (3, 4-dioxyphenyl- 
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alanin) in the cocoons of night-butterflies and saw- 
flies causes spontaneous formation of melanine when 
water is admitted. While in the case of day-butter- 
flies the Sensitiveness to light of the tyrosinase- 
ferment plays a part in the adaptation to the bright- 
ness of the background, the adaptation of the ni^t- 
butlerflies is caused by the degree of moisture. The 
cocoons acquire a dark colouring on a moist, dark 
background. — Alfred Ehrenpreis (i) : Curvature of the 
neck of the larva when the animal pole of the ovum 
of Triton alpestris, Laur., has been punctured. By 
puncturing the animal pole of fertilised, but still un- 
.segmentated, ova of Triton alpestris, laur,, Przi- 
bram’s hypothesis has been confirmed that the 
prospective signification of the animal half of the 
ovum is in the formation of dorsal parts of the 
embryo. An animal developed so far as to form a 
larva, after puncture had its head bent dorsally at 
almost a right angle, owing to a deep indentation 
in the neck due to the puncture. (2) Trans]jlantation 
of the sperm of full-grown Urodelae. Successful 
transplantation of the whole sperm of Triton Cristatus, 
Laur., by the autophorous method of Przibram. 
The transplanted spermatozoa were in good condition 
even four months after the operation ; their functions 
were normal. The formation of the spermatophore 
was completed in eighteen days. — August Jellinek 
and Theodor Koppanyi : Mental capacity of rats 
with an injured brain. Kinaesthetic and optical 
experiments in training rats, the cortex of the cere- 
brum of which had been destroyed by thermo- 
cautery, proved that the associative memory of the 
rats is to a very large extent independent of the cortex 
of the cerebrum. — Sato Kunio and Lconore Brecher : 
The causes of animal colouring. In vertebrates it is 
probably the tyrosine in the teguments and dermal 
coverings that supplies the chromogen. “ Dopa," 
as the element of pigment fonnation, could not be 
found in fish, birds, and mammalia. — Leonore 
Brecher and Ferdinand Winkler : The agreement of 
positive and negative " dopa "-reactions both in 
frozen sections and extracts. Frozen sections of rats' 
eyes, of the scalp of dark-haired men, of the clirysalis 
of Vanessa urtico', and the cocoon Bomhix ntori did 
not show any " dopa " reaction ; " dopa " was found, 
however, both in frozen sections of the cocoons of 
Saturnia pavonia and Erigaster lanestns and in their 
extracts.— Walter Finkler : (i) Reflex action to 

absence of moisture of the marsh toad, Bombinator 
igneus, Laur. On dry, clayey soil the toad remains 
stationary ; the hind-legs only make an irregular 
alternating movement, which is a reflex action, 
probably in order to save itself from drying up and 
to get to the deeper, moister layers of earth. On 
dry ground the toads also lose the reflex of turning 
round. (2) The influence of external factors on the 
colour of the iris of marsh toads, Bombinator igneus, 
I^ur. The golden colour of the iris of animals kept 
on moist ground or moss does not chaijge. The iris 
of toads kept in aquaria becomes whitim when they 
are illuminated by a mirror from below ; the iris 
acquires a green metallic lustre when the animal is 
kept on dry ground. When no light is admitted the 
iris does not change its colour. (3) Experimental 
variation of the colour of the skin of toads, Bom- 
binator igneus, Laur., and Bombinator pachypus, Br. 
If the upland toad is kept on dry clay, light green 
spots appear on its back, resembling those of the 
marsh toad. Grey marsh toads turn green on moist 
clay ; when kept in water and illuminated from 
beneath, a golden colouring with a metallic lustre 
appears on the two parotids, reminding one of the 
bronze metallic lustre of the ground-colour found in 
upland toads. 
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The Imperial Institute and the Develop- 
ment of Overseas Resources. 

T he Imperial Economic Conference has approved 
a scheme whereby the Imperial Institute is to 
be reconstituted ; a representative of the Department 
of Scientific and Industrial Research is to be one of a 
committee of three appointed to see that the Institute 
laboratories limit their work to preliminary inquiries, 
and the Galleries are to be closed, in spite of the protest 
of New Zealand, on the score of economy. The detailed 
account which has just been issued by the Imperial 
Institute (Bulletin of the Imperial Institute, vpl. xxi., 
No. I, pp. iv + 289, price p. 6 d.) of its work in recent 
years has been published at a very convenient time. The 
Institute was founded in 1887, but until 1903 the work 
for which it was established was subordinated to the 
effort to run it as a social club attached to a ballet. It 
was reorganised in 1903, and in that year it began the 
publication of its quarterly Bulletin, which now has a 
circulation of 3000 copies, and also issued the first report 
by its Mineral Surveys. Its efforts then to undertake 
the work for which it was founded were handicapped 
by restrictions, burdens, and prejudices inherited from 
the former regime. The Institute has, however, been 
steadily surmounting these difficulties and building up 
an organisation by which to help the utilisation of the 
varied materials still lying unused in the Empire Over- 
seas. It works by three main branches. Its Depart- 
ment of Scientific and Technical Research investigates 
all kinds of raw materials and advises as to their 
profitable employment. Its Intelligence Department 
gives information and advice, and is aided by com- 
mittees of commercial, technical, and scientific experts, 
which deal with raw materials, silk production, rubber 
research, timber, and the mineral resources of the 
Empire. The extensive museum attractively displays 
the chief raw materials and illustrates the geographical 
conditions under which they are produced and the 
processes by which they are utilised. 

The work already achieved by the Institute is clearly 
of high value. Tlie discovery of the Udi coalfield by 
one of its Mineral Surveys would alone repay all the 
expenditure on the Institute ; for that coalfield, in the 
event of any serious war in north-west Africa, would 
be invaluable in the defence of our colonies there, and 
it will probably develop into a coaling station of high 
importance from its position on the tropical Atlantic. 
The discovery of the monazite sands of Ceylon has 
destroyed the former German monopoly based on 
Brazilian material. Several of the Mineral Surveys 
organised by the Institute have now passed away 
from it, as they have developed into independent 
geological surveys. 

As to other natural products, investigations in the 
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nstitutc laboratories or carried on elsewhere have 
emoved from Indian beeswax the suspicion of adultera- 
ion that had arisen owin?? to its varied natural com- 
)osition. The Institute has helped to render tobacco 
»ne of the chie( crops of Nyasaland. It has shewn 
vhy Indian barley to be serviceable for malting must 
)e shipped from Calcutta by May and from Bombay by 
[une. It has further helped India and the medical 
vorld by destroying the former monopolies held by 
R.ussia in santonin and by Germany in thymol. It has 
ihown that for many purposes the kapok of India can 
3e used instead of that yielded by a different tree from 
Java. It has assisted British Africa and the tanning 
industry by showing the value of the sant seeds of the 
Sudan and by finding British markets for South African 
wattle. Its work on the commercial production of 
acetophenone in Western Australia promises useful 
results. It has shown, in spite of the general view to 
the contrary, that Indian opium often contains a 
sufficiently high proportion of morphine and codeine 
to replace the supplies of Turkey and Persia which 
failed during the War. It has aided tea and rubber 
cultivation in Ceylon, and the Sudan by recognition of 
the special qualities of its gums. It has helped to 
improve the cocoa of West Africa and develop its 
palm oil production. It has secured the offer to 
Palestine of higher prices for Eri silk than those paid 
for the material elsewhere. It has shown that the 
Croton Elliottianus of Kenya Colony yields a valuable 
drug, and that the Indian aconites include several 
medicinal reagents, the production of which would be 
profitable to India and useful in medical practice. It 
has given helpful advice in fibre and bean production 
in East Africa, in wood pulp manufacture in Canada, 
and in connexion with the minerals, timbers, and drug- 
producing materials of Australia and New Zealand. 

The Institute has been helpful not only by encourag- 
ing production, but also by avoidance of waste and 
disappointment in premature attempts to utilise 
materials in areas which cannot at present compete 
with more favourably situated localities. Meanwhile 
it collects information as to the position of such 
materials, so that they can be reconsidered from time 
to time as the conditions alter. 

The work in the Exhibition Galleries of the Institute 
is not the least important of its services. The Imperial 
Conference has directed attention to the need for 
improved geographical education as regards the Empire. 
We referred in an article (April i, 1922, p. 403) to the 
Public Exhibition Galleries of the Institute as “ without 
question the finest illustration of economic geography 
in the world.” All the chief materials of the Empire 
are shown there with ingenious illustrations of the 
volume of output, their distribution throughout the 
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Empire, and the geographical conditions under wfiict! 
they occur. Important geographical features are 
illustrated by models, such as those of the Victoria 
Falls and of important harbours ; ethnographical 
factors by models of different races j the scenery of 
different regions by pictures and photographs ; local 
handicrafts by collections of work ; and Oriental 
artistic culture by decorated pavilions such as those 
of India and Ceylon. Statues of Cook and Raffles direct 
attention to great landmarks in historical geography. 

In addition to the public galleries there are rescarcl 
collections for reference by industrial experts anc 
commercial inquirers. The galleries are unique as th< 
only centre at which may be seen the opportunitiei 
and resources of all parts of the Overseas Empire 
Although closed on Sundays, the galleries have ioo,oo( 
visitors a year and 10,000 school children go in classe 
under the guidance of their teachers and the Institute’ 
lecturer. The loss of these galleries would be educa 
tionally dejjlorable. 

The organisation of the Institute has proved wel 
suited to its work. It is managed by an executiv 
council, including representatives of the contributin] 
states and colonies, with the linder Secretary of Stat 
for the Colonies as the chairman. This arrangemen 
secures widespread but voluntary association, and th 
Institute organisation may prove a useful model 0: 
which still greater experiments in Imperial co-operatio 
may be made. 

That the Institute supplies a w'idely-felt need i 
shown by the numerous inquiries sent to it from a 
parts of the Empire. In 1922 it returned in replies n 
less than 1334 reports. The chief subjects, in order ( 
number, were tropical agriculture, minerals, fibre 
oils and oil-seeds, food-stuffs and fodders, timber: 
drugs, and paper-making materials. That the ir 
formation given by the Institute is of use to our large 
Dominions as well as the smaller colonies is indicate 
by the widespread origin of the inquiries. The 
included in 1922, 121 from India, 89 from Australii 
89 from South Africa, 52 from Kenya Colony, 45 froi 
Nigeria, 37 each from Ceylon and the West Indie 
36 each from the Gold Coast and New Zealand, 35 froi 
Canada, and a few from each of the smaller colonii 
and protectorates. 

It may be hoped that the reconstitution of tl 
Imperial Institute will extend its usefulness and enab 
it to carry to full success the main purpose ft 
which it was founded. The development of the natur 
resources of the Empire would then be assisted by ij 
vestigation into the economic biology, geology, ar 
geography of the British Overseas Dominions throuj 
an institution worthy of the group of national scientil 
museums at South Kensington. 
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survival is precarious. “ It seems/' says Mr. Gordon, 
Field Natural History. only* a question of time before this handsome 

(1) Hebridean Memories. By Seton Gordon. I*p. bird shares the. fate of the'lcite and the white-tailed 

xii + 180 + 65 plates. (London, New York, Toronto eagle, for even to its most inaccessible [least accessible ?] 
and Melbourne : Cassell and Co., Ltd., 1923.) 155. nesting grounds collectors make their, way every year, 
net. .and to a collector a clutch of hen-harrier’s eggs is a 

(2) Shetland Pirates and other Wild Life Studies, prize of the first order.” 

By Frances Pitt. Pp. 248 + 16 plates. (London: Happily Mr. Gordon has something to set against 

G. Allen and Unwin, Ltd., 1923.) lo^. 6 d. net. this gloomy forecast. Until three years ago, the 

I T used to be said of leisured Englishmen that their whooper swan — Cygnus musicus — had not been known 
first thought of a morning was — ” What shall to nest in Great Britain since the end of the eighteenth 
we kill to-day ? ” but in the present generation there century ; but on a certain loch which must remain, 
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Fig. I. —Cock and hen great black-hacked gulls. The cock is the larger and ii calling. 
From “Hebridean Memories.” 


is a Steadily increasing number of men and women who 
prefer patiently to study wild animals in their haunts 
and to learn as much as possible about their character 
and habits. Instantaneous photography has added 
greatly to the interest and permanent value of this 
form of field sport, and both the books before me owe 
much to the camera. 

(i) Mr. Seton Gordon’s field-studies have been 
conducted chiefly in the Highlands and Western 
Islands, where land and water retain much of their 
primitive aspect and still harbour creatures that have 
long been exiled from the low country. The hen- 
harrier— cyaneus — for example, though practi- 
cally extinct as a resident in the mainland, still rears 
its young in the Western Isles, although even there its 
NO. 2819, VOL. 112] 


like the clan Macgregor, “ nameless by day,” a paii 
of whoopers reared their young in 1918 and 1919 
and in 1920 two pairs nested there. “ One nest,’ 
says the autlior, “ is still intact as I write ; the othe: 
has l)een robbed i)y collectors.” As Christians we an 
bidden to love our enemies, but as sinful mortals it 1 1 
something far removed from a blessing that we invok< 
upon these nefarious thieves. Unless vigorous measure 
are taken to protect the nests, we shall lose this splendii 
bird once more, owing to the perverse curiosity of a fe\ 
armchair naturalists who will give ten times the pric 
for a British-laid egg of a whooper than he will pay fo 
one laid in Iceland. 

Mr. Gordon pitched his tent — an inconspicuous one 
no doubt— about fifteen feet from the whooper’s nest 
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and succeeded in gelling somt excellent photographs, 
lie always entered the hide acc'ompanied bv his wife, 
who presently left it, rowing awa>' from the island. 

“ It is useless to enter any hiding-tent unless one is 
accompanied by a companion, and unless that com- 
panion departs as ostentatiously as possible. All birds 



F((. a. — Tlie wild cm— expre«isions of the ctiiuitons. 

1. Sulky, a. Angry. ^. Furious. 

Fioni “.Slictlnnd Pirates and other Wild l.ife Studies." 


can count owe, but very few more than one ; so a human 
figure leaving their nest stills their suspicions and 
causes them to return without delay, provided they 
have become accustomed to the presence of the hiding- 
tent, which should, if possible, be erected a few days 
previously.” 

Beasts as well as birds came under the author’s 
strut iny. The incident of a rabbit pursuing and 
NO. 28 19, VOI .112] 


driving away a stoat reminds me how, one summer 
evening, a large rat was driven close to my feet by a 
rabbit — presumably a doe protecting her young — was 
seized and severely shaken, and limped away squealing. 

It surprises one that Mr. Gordon, who is at pains to 
defend the charairer of merlins, ravens and other birds 
of ravin, should repeat without comment what one 
would fain to be calumny against the dipper — Cinclus 
aquaticus. “ It is said to do much harm when the 
sea-trout arc spawning ” (p. 51). We have the 
authority of the late Prof. Newton to the effect that 
“ innumerable examinations of the contents of its 
stomach have not only proved that the charge [of 
devouring the ova of fishes] is baseless, but that the 
bird clears off many of the worst enemies of the 
precious product.” 

Mr. Gordon takes good note of the plants that grow 
in the waste places which he loves. The rose-root is 
recorded correctly as Sedum rhodiola on p. 21 , and under 
the obsolete title Rhodiola rosea on p. 56. The illustra- 
tions throughout arc admirable. The black-backed 
gulls, most ruthless of marauders, seem as harmless as 
doves in Fig. i. 

(2) The title of Miss Frances Pitt’s volume ” Shetland 
Pirates” is reminiscent of Magnus Troil and his 
daughters Minna and Brenda, but it is of feathered 
pirates only that she has to tell, namely, the great 
skua or bonxie — Stercorarius skua — and Richardson’s 
skua or scootie — S. parasiticus. No doubt they live 
mainly by piracy, harrying gulls so cruelly that these 
have to disgorge their catch, and robbing the nests 
of other birds ; but Miss Pill charitably thinks that 
both species do occasionally fish honestly on their own 
account. These rapacious birds are described in the 
first chapter ; each of the remaining chapters recording 
the author’s observation of other birds and beasts, 
lx)tli in captivity and in the wild. She tells us how she 
used to declare that “ there was no animal so wild that 
it could not he tamed by patience and kindness ” ; 
but her experience with a true wild cat — Felis silvestris 
— w'hich she received as a kitten from invemess-shire 
brought her to a different opinion, namely, that none 
of that species can be tamed or trained (Fig. 2). 

One of Miss Pitt’s most charming chapters deals with 
stoats and weasels ; but I feel unable to share her 
doubts about the purpose of the white winter pelage 
assumed by both these little carnivores in northern 
regions, and by the stoat in parts of Great Britain. 
She cites the black tag on the stoat’s tail as evidence 
against that purpose being protective coloration ; 
but it is surely not more conspicuous than the white 
scut in the general protective colour of a rabbit. Miss 
Pitt’s suggestion that a white coat , better enables an 
animal to endvre cold than a dark one receives no 
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support from the arctic fauna, for while the land 
mammals in polar regions are white in their snowy 
environment, the pelagic mammals — whales, seals, 
walrus, etc.— remain dark. The polar bear, hugest of 
Ursidse, would encounter far more difficulty in stalking 
seals — his favourite food — were it not for his white 
mantle. 

Miss Pitt has undertaken useful analysis of the bam 
owl’s bill of fare. In twenty-eight pelts or castings 
taken at random from the roosting-place of a bam owl, 
she identified the remains of 112 small mammals and 
3 small birds. “ In less than a month that owl had 
eaten 66 mice and rats and 46 shrews, a record that I 
suspect few cats could equal.” A cat, it may be noted. 


might kill the shrews, but would not eat them, therein 
showing a discrimination which it were well that 
gardeners and others would observe between the 
beneficent .insectivore Sorex and the destructive 
rodents Mus and Evotomus. 

Besides the experience gained through long hours of 
vigil in a hiding-tent. Miss Pitt has made still more 
intimate acquaintance with many wild animals, not as 
mere pets, but as free companions and messmates. Of 
these, the most intellectual were a pair of ravens, which 
spent much of their time “ ragging ” the cook alter- 
nately with her cat ; the most docile was a merlin 
hawk, the most playful a pine marten (Fig. 3), which 
came as a ” kitten ” from the Cumberland Fells, and 
quite the most foolish and awkward was a brown 
hare. There is much entertainment, as well as sound 
information, in both these volumes. 

Herbert Maxwell. 


Earth, and Sun : an Hypothesis of Weather and Sunspots. 
By Ellsworth Huntington. With a Chapter by 
H. Helm Clayton. Pp. xxv + 296. (New Haven: 
Yale University Press ; London : Oxford Univer- 
sity Press, 1923.) 23s. net, 

F or half a century or more, it has been known 
that the earth’s magnetic condition variesjin 
striking similarity with the state of activity on the 
sun’s surface. Many attempts have been made to 
establish similar connexions between meteorological 
phenomena and the sunspot cycle, but only withm 
recent years has it been possible to record indisputable 
success in such attempts. The ele- 
ment most clearly affected is, as 
might have been expected, the tem- 
perature. Koppen’s work, sup- 
ported by that of several other 
writers, demonstrates that at sun- 
spot maximum the mean tempera- 
ture of the atmosphere is slightly 
less than at sunspot minimum. The 
difference is small, being o°*6 C. in 
the tropics, and falling to o®-4 C. in 
temperate latitudes. It seems not 
unlikely that the diminution at sun- 
spot maximum corresponds rather 
to increased terrestrial absorption — 
due to a greater amount of ozone 
in the upper atmosphere — than to 
diminished output of radiation from 
the sun. The sun sends out in- 
creased corpuscular emission, and 
almost certainly increased ultra- 
violet radiation, at times of sunspot 
maximum, so that it would be rather surprising were 
its total radiation to be diminished at such times. 
On the other hand, intensified short-wave radiation 
would probably produce more ozone, which would 
intercept a larger proportion of radiation on its way to 
the earth’s surface. 

Small as is this temperature variation, it may be 
expected to produce important effects upon other 
terrestrial phenomena. Such effects would show a 
connexion with the sunspot cycle, possibly almost 
as close as that shown by the temperature varia- 
tion itself. Hence the fact that a meteorological 
phenomenon is strongly correlated with the solar 
activity does not necessarily imply that the connexion 
is direct and independent. It is doubtful whether any 
other independent solar meteorological effect has yet 
been established, though some remarkable secondary 
effects are known. For example, Mr. C. E. P. Brooks 



Fk;. 3. — The Onti-.h pine marten in full winter coat. 
From “ Shetl.'ii.d Fir.itcs and other Wild Life Studies.” 
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has sliown that the great African lakes, Victoria and 
Albert, show variations of level amounting to several 
feet, practically in synchronism with the sunspot curve, 
the maxima of the two curves occurring together. The 
rainfall in the drainage basins does not show a corre- 
sponding variation, and it seems probable that the 
high level at sunspot maximum is due to decreased 
evaporation owing to the lower air temperature. 
Again, Douglass has found several cases in which 
the growth of trees, as indicated by the thickness of 
their annual rings, has varied nearly in synchronism 
with the solar cycle ; this is (dearly an index of some 
more immediate solar meteorological effect, whether of 
thermal origin or not. 

The (}uestion as to a possible influence of solar 
activity on tlie barometric pressure is one wliich has 
received considerable attention. In the case of this 
dement the- solar effects must necessarily be more 
complicated than in the case of temperature, where 
the variations are likely to be everywhere of the 
same sign at a given time, though with local differences 
of magnitude. The total atmospheric pressure upon 
the earth can scarcely be appreciably affected by the 
sun’s changes, so that if the solar influence increases 
the pressure in one region, there must be a counter- 
vailing ( hange in other regions. The difficulty of 
detecting such effects is clearly much greater than 
that of demonstrating the temperature chimges — 
itselt an exacting task. Any such barometric changes 
which occur appear to be small, and must be obtained 
by averaging the results from a number of .stations ; 
if these happen to be distributed across the borders 
of oppositely-affected regions, the effect sought for 
may almost or (juite cancel out ; in any case it requires 
extremely detailed research to estal')lish changes of 
particular sign in different regions, and to asc'ertain 
the limits of these regions. 

Such investigations have of late years been pro- 
secuted vigorously, and not without valuable results, 
by a number of American meteorologists — amongst 
others — and are recorded by Mr. Ellsworth Huntington 
in his new book. The sub-title of this work is “ An 
hypothesis of w'eatlier and suns))ots ” ; it is a com- 
panion volume to his recent book on “ nimatic 
Changes,” which dealt mainly with past relationships 
between the earth and sun, while the present work 
is concerned with existing connexions. The leading 
idea of both books is that terrestrial meteorology 
depends partly on purely terrestrial conditions, and 
partly on changes in the solar activity ; the latter 
“ are supposed to act chiefly through variations in 
barometric pressure and especially in the number, 
location, and intensity of cyclonic storms.” It is also 
claimed that there is an important solar-activity 
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effect on atmospheric electricity. The elucidation of 
such questions as these is obviously a matter of great 
interest and significance, and it is very convenient to 
have a summary of the present state of knowledge of 
the subject set out as is done in this book. The author 
ha.s himself devoted enormous labour to this kind of 
investigation, and writes both with enthusiasm and 
with a wide acquaintance with the literature concerned. 
But to the reviewer it seems that much more evidence 
is required before it is safe to accept many of the 
conclusions which the author regards as established. 
In particular, the evidence for any regular effect of 
solar activity on barometric pressure and atmospheric 
electricity seems inadequate. There seems, however, 
to be a case for a connexion between sunspots and 
cyclones in certain tropical regions. 

A considerable section of l\lr. Huntington’s book is 
devoted to the inverse problem of planetary influence 
upon solar activity. Mr. H. Helm .Clayton contributes 
one of the four chapters in this section, and it is rather 
surpri.sing to see in this chapter what seems to be an 
error elsewhere expressly pointed out by Mr. Hunting- 
ton, namely, that the tidal influence of the planets 
on the sun is inversely proportional to the square of 
the distance of the planet from the sun. Many at- 
tempts have been made to relate the sunspot \aria- 
tions to planetary periods, Imt with doubtful success. 
The period of Jupiter (ii-86 years) is not very different 
from the mean sunspot period (ri*2 years), but the 
discrepancy is .sufficient to render it very prolilematical 
whether any relationship between the two can be 
credited, even when allowance is made for the dis- 
turbing influence of tlic other planets. Mr. Hunt ington 
puts forward a hypothesis of elec’trical influencr by 
the planets upon the solar atmosphere, but at present 
this is almost purely speculative. Such questions may 
be easier to de<’ide when the nature of sunspots is 
better understood than now^ At the moment it is at 
least a possible view that the main sunspot variation 
is due to some intrinsic solar period. S. C\ 

Biology and Sociology. 

Essays of a Biologist. By Julian Huxley. Pp. xv 4- 306. 

(London : Chatto and Windus, 1923.) -js. 6 d. net. 

T his brilliant book, though somewhat disfigured by 
overlapping and repetition in certain parts, is 
one of the most suggestive and enlightening works for 
the popularisation of science which have appeared for 
a long time. It covers a wide field, and Mr. Huxley 
shows himself in it a man of wide interests, many parts, 
and an easy and attractive style of writing. He has 
two serious articles, covering much the same ground, 
on a new rationalistic conception of God ; a sound 
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and careful survey of the relations of biology and 
sociology ; a charming essay, full of careful observa- 
tion, on the manifestation of emotion in birds ; a light 
satirical discourse called “ Philosophic Ants ” on the 
relativity of our conceptions, two admirable discussions 
on sex psychology and on the biological approach to 
progress, and last, but not least, seven sonnets intro- 
ductory to each chapter. They are quite good sonnets 
too. 

It would be impossible in a short review to give 
any idea of the varied contents, and it would spoil the 
reader’s enjoyment to pick out the plums too freely. 
Bui one may indicate the author’s attitude on the 
more important topic's of which he treats. The last two 
papers contain his attempted rationalistic reconstruc- 
tion ol the idea of (lod, being an analysis and elabora- 
tion of the statement that “ the conception of God 
always represents man’s idea of the powers operating 
in the universe,” It will be noticed that the .second of 
these papers, delivered at Woodbrooke at the sixth of 
the Unity History Schools, approaches more nearly, on 
tlie side of divine personality and of communal religion, 
to tlie ordinary attitude of the Churches. 

It is not to be supposed that Mr. Huxley weaken.s 
anywhere in his allegiance to positive science, lie tells 
us in the first paper that a ” law of Nature is not some- 
thing revealed as absolute, not something imposed on 
phenomena Irom without or from above ; it is no more 
and no less than a summing-up, in generalised form, 
of our own ol)servations of phenomena.” He adopts, 
in fact, entirely in this matter the position which Dr. 
Iv \V. Hobson has been illustrating so fully in his 
recent Gifford Lectures. Students of Comte will note 
with interest that ” the sciences are a hierarchy, the 
sulijei't-matter of one constituting the foundation for 
the next in the series.” The relation of biology to 
sociology is elaborated more than once in the book as 
an illustration of this. Sociology .subsumes all the 
conclusions of the lower or earlier sciences, and adds 
to them various new considerations, or laws, of its own. 
With man in fact there has been a “ radical change in 
evolutionary method ” due to his power of transmitting 
the results of abstract reasoning by collective tradition. 

Many readers will find the chapter on ” Bird-Mind ” 
— “ Ils n’ont que de Tame ” — the most delightful tiling 
in the book. The account of the egrets’ honeymoon 
in Louisiana is almost too good to be true. Apparently 
they .sit side by side for hours together with their long 
necks intertwined in a true-lovers’ knot. 

Mr. Huxley is right, after all, in giving the first 
place in the book to the essay on progress, which puts 
the doctrine so usefully and convincingly from the 
point of view of the biologist. It was certainly a 
serious omission, as he points out, to have had no 


chapter on this aspect of the subject in “ Progress and 
History.” We can see the human facts so much more 
clearly as they arise from the common biologic.al 
evolution of universal life. From this point of view 
progress is seen to consist in an increase in the control 
exerted by organisms over their environment, and in 
their independence with regard to it ” ; in an increase 
in the harmony of the parts of organisms in an 
increase in the psychical powers of willing, of feeling, 
and of knowing. In short, progress is the growth, in 
power and hannony, of the soul ; and man, being the 
crown of animate existence, embodies the principles of 
progress most completely. F. S. Marvin. 


The Petroleum Industry. 

^ Handbook of the Petroleum Industry. By Dr. D. T. 
Day, Editor-in-Chief. In 2 vols. Vol. i. Pp. 
x-f 964. Vol. 2. Pp. vi + 1006. (New York: J. 
Wiley and Sons, Inc. ; London : Ghapman and Hall, 
Ltd., 1922.) 2 vols. 3/. 15^. net. 

T his work, which might aptly be termed the 
“ Redwood ” of American petroleum literature, 
has been written with a very definite purpose in view, 
namely, as an aid to the best utilisation of oil and the 
development t)f new resources to offset the impending 
shortage of supply in the United States. In a striking 
preface the editor-in-chief. Dr. Day, discusses dis- 
passionately the truth of a .situatif)n which many 
people, both in Great Britain and in America, seek 
to gloss over, usually from self-interested motive.s. 
Briefly the situation is this : there exist less than 
twenty years’ resources of petroleum in the United 
States at the present rate of supply and demand. To 
this we may add that one-fifth of the total oil require- 
ments of that country latterly has Ijeen derived from 
Mexico ; but in Mexico also there has been a startling 
decline in output noticeable recently, due principally 
to salt-water encroachment in some of the most pro- 
ductive wells. Small wonder, then, that serious-minded 
Americans (and Europeans too, for that matter) are 
apprehensive of the future, and that the several 
specialists responsible for this handbook are actuated 
by a common motive, that of contributing “ their 
special knowledge to this volume, in the hope that 
more oil may be found and better utilisation be 
given it.” 

Written expressly for the public, the work makes a 
more direct appeal to the engineers who produce and 
refine oil, and it may be said at once that the sections 
concerned with these aspects of the industry are by far 
the best. From the point of view of the general public, 
the enormity of detail, the size of the work (nearly 2000 
pages of comparatively small type), and the impression 
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it conveys at first glance of being a highly technical 
treatise, will probably prove rather overwhelming, 
though it is to be hoped that these factors will not be 
detrimental to a wide circulation and thus defeat the 
main objects of its production. 

The work is much more than a mere compilation. 
Fifteen specialists in different branches of the industry 
have contributed to its undertaking, and as a standard 
book of reference it thus stands alone. No one man, 
be he a Heaven-sent genius, can comprehend adequately 
the intricate ramifications of the oil-industry of to-day ; 
no written work, the product of a single human brain, 
can possibly do justice to a subject the rapid evolution 
of wliich depends on progress along so many highly 
specialised branches of natural science. 

Yet, like all things material, there are obvious dis- 
advantages in the co-ordinated essays forming the 
substance of tliis work. Not the least of these is the 
strong American bias noted throughout ; also the 
apparent lack of appreciation of problems which beset 
others than those engaged in the American petroleum 
industry. After all, though we readily admit United 
States supremacy if measured in terms of annual oil 
production, the Old World may surely claim a modest 
share in the research and invention whicli have contri- 
buted to the w'ondertul progress of petroleum tech- 
nology within the last half-century. American in- 
dustrial problems are not necessarily Eurasian, nor are 
American solutions to those problems necessarily final 
to foreign operators, llcnce without for one moment 
casting any reflections on the high merit of the work, 
it seems to us that a far wider purpose (thus a corre- 
spondingly greater value) w'ould have been served had 
the book been planned on a more broad-minded, inter- 
national basis, with something more than passing 
mention of oil affairs external to the United States. 

This international element, had it existed, would 
have balan('ed tlic detailed description of the strati- 
graphy, structures and oil occurrences of North 
America w'ith something more tlian a few cursory para- 
graphs of similar Eurasian criteria, as given by Mr. 
F. G. Clapp, responsible for the first section on “ The 
Occurrence of Petroleum.” Mr. F. TI. Lahee, in the 
se('ond section on “ Field Methods in Petroleum 
Geology,” would have been compelled to demand (with 
great advantage to the section) more space to deal with 
methods ai)plicable to other than sinqde phases of 
geological surveying. Mr. R. G. Smith would likewise 
have ini'luded some' description of the impregnated 
sediments well-known in European industries in his 
section on ” Asphalt,” w'hile Mr. 1 ). E. Day’s section 
on “ Oil Shale ” w'ould have profited by some account 
of European occurrences and methods. Perhaps these, 
and similar omissions, will be remedied in future 
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editions of the work ; at all events most of the other 
sections are so good that it would be a pity if this were 
not done, thus making Day’s “ Petroleum Industry ” a 
standard work in every sense of the word. 

H. B. Milner. 


Our Bookshelf. 

Friction. By Dr. T. E. Stanton. Pp. xiv-f-i83. 

(London : Longmans, Green and Co., Ltd., 1923.) 

12s. 6 d. net. 

In recent years considerable advances have been made 
in our knowledge of lubrication, static friction, and the 
resistance exerted by fluids on bodies moving through 
them. The importance which this knowledge has for 
engineers can scarcely be overestimated, and it is 
fortunate that the man who has had the greatest share 
in making these advances has been able to find time to 
write a complete account of the whole subject. 

In the term “ friction,” Dr. Stanton includes all the 
agencies by which the moving parts of a machine are 
retarded and their energy dissipated. First of these 
in importance comes fluid resistance, and the first 
chapter is devoted to viscosity, the physical property 
on which all fluid friction depends. The second 
chapter, on the “ External Friction of Fluids,” opens 
with an account of the application of Newton’s principle 
of dynamical similarity to fluid friction, and the results 
of a wide range of experiments on the flow of fluids 
through pipes are discussed from this point of view. 
The remarkably wide scope of the discussion of the 
surface friction of fluids may be judged from the fact 
that the friction may be estimated from experiments 
on the flow of liquids or gases in pipes, from direct 
experiments, with sheets of metal exposed edgewise 
in the wind, from meteorological observations, from 
tidal data, and from observations of the velocity of the 
wind close to the surface of a flat plate. All these 
methods lead to nearly identical results. 

Chapter iii. is devoted to the hydrodynamical theory 
of lubrication ; recent work is summarised, and an 
interesting account is given of the mathematical 
con.sidcrations which led to the discovery of Mitchell’s 
method of lubricating the thrust blocks of a steamer’s 
propeller shaft. 

It is perhaps to be regretted that the description oJ 
Hardy and Doubleday’s recent researches on boundary 
lubrication has been compressed into one paragraph, 
The application of this work to engineering has not 
yet gone very far, but it seems probable that develop- 
ments in that direction may be expected in the neai 
future. The remaining chapters, on “ Rolling Fric- 
tion ” and on “ Friction and Heat Transmission,’ 
introduce problems about which little is known, bul 
perhaps for that very reason they are as stimulating 
as any in the book. 

The engineer will find useful information in ever) 
chapter, but it is to the physicist that the book make*! 
its strongest appeal. It would be difficult to pick oui 
from the whole range of physics a better example thar 
the subject of friction affords of the interdependence o 
mathematical and experimental methods. The logica 
way in which the matter is arranged serves to emphasis( 
this point of view. G. I, x. 
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Real Mathematics : Intended Mainly for Practical En- 
gineers, as an Aid to the Study and Comprehension of 
Mathematics. By E. G. Beck. (Oxford Technical 
Publications.) Pp. ix + 306. (London: Henry 
Frowdc and Ilodder and Stoughton, 1922.) 155. net. 

Are engineers as bad as they pretend to be, or, at any 
rate, as Mr. Heck wishes us to believe ? His desire is 
to bring about a change of attitude towards mathe- 
matirs,” “ to show the thing as an actual, tangible 
reality, instead of as a collection of rigid and unrelated 
rules and formulae.” He asserts that “the phy.sical 
realities of mathematics have become swathed about 
with wrappings of mystery and suggestions of the 
supernatural.” No doubt there is still room for 
improvement in mathematical text-books ; but Mr. 
Beck must be singularly ignorant of modern text-books 
if he imagines that these sentences arc anything but a 
libel on them. 

In any case, if modern mathematical text-books arc 
at fault, their miprovement will not be secured by 
Mr. Beck’s methods. At bottom there seenis to be 
nothing in his explanations that is not contained 
in most of the deient school books - only Mr. Beck 
talks a lot. In addition he says some absurd things. 
The most striking exam])le is ])erhaps the discovery 
that y'- 25= - 5. 

Mr. Beck’s views on mathematical teaching are best 
understood from the following .sell -revelation : “ The 
ability to solve a differential equation is, of itself, not 
wortli five seconds of effort to acquire ; but if such 
ability enable a man to design mac'hines or structures 
nijore economically, or if it serve him as a key to the 
recorded experience of others, its value wmuld clearly 
be so enorrnoLi.s as to lie beyond the scope of ordinary 
means for estimation.” In other words, the only 
justification of mathematics is the creation of dividends ! 

The Social and Political Ideal of some Great Mediaeval 
Thinkers : a Series of Lectures delivered at King's 
College, Univ€r.nly of London. Edited by Prof, 
r. j. (\ Ilearnshaw. Pp. 223. (London, Calcutta 
and Sydney : G. G. TTarrap and Co., Ltd., 1923.) 
125 . bd. net. 

Thi.s volume contains eight studies of political thought 
in the Middle Ages w'hich, with two exceptions, appear 
substantially in the form in which they were delivered 
as a course of public lectures in King’s College, London, 
during the autumn of 1922. Seven of the lectures deal 
with individual thinkers, beginning with “ Saint 
Augustine and the City of God,” a composite produc- 
tion by the Rev. A. J. Carlyle and the editor, and one 
of the exceptions mentioned above, and ending with 
“ John Wycliffe and Divine Dominion,” also by the 
editor. It will be noted the term ‘‘ Middle Ages ” is, 
chronologically, if not theoretically, liberally interpreted. 
The remaining lectures deal with John of Salisbury 
(E. F. Jacob), St. Thomas Aquinas (Rev. F. Aveling), 
Dante (E. Sharwood Smith), Pierre Du Bois (Eileen E. 
Power), and Marsilio of Padua (J. W. Allen). The 
Principal of King’s College contributes the introductory 
lecture, in which he draws an illuminating distinction 
between political theory and political thought, and fully 
justifies the claim for the interest of the subject to the 
modem reader who is not specially Concerned with 


medievalism as a whole. The lectures cover the de- 
velopment of the idea of a national state out of the 
theory of an international organisation, spiritual or 
temporal, and are therefore not without bearing upon 
political theory' of the present day. 

Hunters of the Great North . By Vilhjalmur Stefansson . 
Pp. 288 + 16 plates -f 2 maps. (London, ('ahmtta and 
Sydney: G. G. llarrap and ('0., Ltd., 1923.) 75. 6(i. 

net. 

In this volume Mr. Stefansson recounts some of his 
early experiences in the Arctic when he was a member 
of the Leflingwell expedition in 1906-7. He tells of 
his travels with the ICskimo, how they taught him to 
hunt, to accept their diet and mode of life, to build snow 
houses and generally to live in ('omfort in a region 
which people will persist in regarding as inhospitable 
in the extreme. It is a volume of the lore of the Arctic 
full of vivid descriptions and jiersonal incidents. The 
chapters on hunting contain a great deal of the natural 
hi.story of the caribou, polar bear and seal, and there is 
of course much of interest regarding the Eskimo. 
Mr. Stefansson has given us no book oi polar travel of 
greater intere.st than this volume. It should help to 
dispel some of the current fallacies regarding the 
Arctic climate and conditions of life in th(' far north. 
'I'he call of the north is in its pages, which will awaken 
memories among those who know the ice, and stir others 
with a longing to go and see. R. N . R. B. 

Mirrors, Prisms, and Lenses: a Text-hook of Geo- 
metrical Optics. By Prof. James P. C. Southall. 
Enlarged and revised edition. Pp. xx 4-657. (New 
York : The Macmillan Co. ; London : Macmillan 
and Co., Ltd., 1923.) 

The revised edition of Prof. Southall’s text-book of 
geometrical optics, in addition to a number of new 
problems .scattered throughout the book, contains an 
important new chapter at the end of the volume. IJie 
historical notes dealing with the rectilinear propagation 
of light, and optics in the seventeenth century are of 
considerable interest. It is usually stated that Newton 
was the first to distinguish seven colours in the pris- 
matic spectrum, but Maurolycus (1575) in the explana- 
tion which he gave of the circular arc of the rainbow 
directs attention to the four principal colours, together 
with three other colours which he regarded as transi- 
tions. Reflection prisms arc discussed at some length, 
and new and approved schemes of optical calculation, 
partly due to Mr. T. Smith, are described. A word of 
praise must be given to the diagrams. 

Introduction io Practical Mathematics. By V. Seymour 
Bryant. Pp. 95. (Oxford : Clarendon l*ress ; London : 
Oxford University Press, 1923.) 2S. bd. net. 

Mr. Bryant’s little book is intended to supply the 
needs of classes preparing pupils for the entrance 
scholarship examinations in science in Public Schools, 
and is based upon a syllabus issued by the Science 
Masters’ Association at the request of the Joint 
Standing Committee of the Head Masters’ Conference. 
The course suggested in the book is very suitable and 
interesting, and the explanations offered should prove 
of value to the pupils. S. B. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., nor to correspond with 
the •writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.^ 

The Relation between Solar Activity and 
Atmospheric Electricity. 

Dk Chrer in lus reply (Nature, September 8, 
p. jfji) to my communication on solar activity and 
atmospheric electricity (Naturi;, August ii, p. 203) 
first makes reference to the status of the question as 
to the eilect of sun-spot activity on the secular change 
of the earth’s magnetism. Those who have in- 
vestigated this ([uestion have reached apparently 
contrary conclusions according to the phenomenon 
examined, the data used, and the method employed 
by the individual investigator It would require too 
much space to enter into detail as to the reasons for 
the discordant results Let it suffice here to state 
that Dr, Chree and 1 have investigated different 
phenomena Thus Dr. Chree, on the basis of the 
Kew data aloiu*, concluded, contrary to Deyst, that the 
secular change of tin* nux^netn dnltnaiion did not vary 
markedly, if at all, with sun-spottedness. 

Such a lestrictecl investigation could, of course, not 
be accepted as settling the broad c[uestion as to 
whether any a])precial)le change m the direction of 
magiiciisation of the earth may be related to solar 
actnity changes during a sun spot cycle, 1, on the 
other hand, confined my investigation .solely to the 
(piestion whether tlu;re was an a])prcciable change in 
the earth’s inten.'^itv of niagnctisation which might be 
associated with change m solar activity during the 
sun-spot cycle. Instead of relying upon the data 
from one station alone, 1 used the intensity data from 
eight stations distribiittul around the globe, namely: 
Kew, Potsdam, I'ola, Jiombay (Colaba and Alibag), 
Honolulu, Sitka, Cheltenham (ISlaryland), and Porto 
Kico l^egardmg the various (piestions which must 
be considered m investigations of this character, the 
interested reader may be referred to my paper on the 
subject,* at the conclusion of whicli the intention was 
stated of making a still more comjireheiisive examina- 
tion, as soon as additional data were available. 

With regard to the difference in the method or 
formula used by Dr Chree and myself when investi- 
gating a possible relationshij) between solar activity 
and atmosplieric electricity, let me state briefly the 
assumptions involved. Dr. Chree in his paper 
adopts a formula which assumes that there is strict 
synchronism between the phenomena of sim-spotted- 
ness and atmospheric electricity, and that for the same 
sun-spot number, during the first and second halves 
of the cycle, for example, the atmospheric-electric 
element investigated should have precisely the .same 
value, in my formula (Nature, August ii, p. 203) 
1 introduced a term, provisionally caJleil a time- or 
cycle-term, which was intended to take into account, 
approximately, a po.ssible a-cyclic effect in atmo- 
spheric electricity tluring a sun-spot cycle such that 
the atmospheric-electric element considered, barring 
other disturbing causes, would not have precisely the 
same value for the same sun-spottedness. With the 
aid of this additional assumption, which does not 
appear unrea.sonablc in view of similar effects in other 
geophysical and cosmical phenomena, an improved 

’ Terr. Mag anil Atmos. Elect , vol."2y(iQi8), pp. 1-22 and 6i-f>8. 

* I'roc. Phys. Soc ,'^Loudon,*^vol.{35,‘part 3, April I 3 |i 923 . 
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mathematical representation was obtained and higher 
values of the correlation coefficient were derived tlian 
those which Dr. Chree had found. No futile attempt 
was made to get an exact representation by unduly 
multiplying the number of unknowns to be deter- 
mined by the method of least squares. The desire 
was merely to obtain, in accordance with the best 
practice, a sufficiently satisfactory representation of 
the observed facts with the fewe.^t possible unknowns ; 
the general concordance in the derived unknowns 
from widely separated stations would appear to be 
ample justification of the formula employed. 

It must be realised that no methoii of applying an 
a-cyclic correction, due to an undiscovered cause, can 
be made perfect ; however, when more extensive data 
for several sun-spot cycles are available, no doubt 
improvements may be made. In this connexion it 
may be remarked that Dr. Chree’s method of apply- 
ing a-cyclic corrections to the observed magnetic and 
electric diurnal variations has not yet been generally 
ado])ted. However, no great refinement m mathe- 
matical method is requisite to show, even for the data 
at present available, that a definite relationship 
between .solar activity and atmospheric electricity is 
sufficiently plausible to merit careful attention. Some 
of the evidences have already been cited in my previous 
communication and reference has been made to a 
later and more comjilete paper."* 

Dr. Chree directs attention to some low values of 
the atmospheric potential-gradient at the Ebro 
Observatory : by reference to the observatory 
bulletins it will be found that recent low values, 
especially during the jierioil June -October 1022, 
were not unnoticed by the Obser\Titorv, and that 
possible artificial disturbing causes were investigated, 
as the re.sult of which some (dianges have been made. 
The Observatory will doubtless make such additional 
tests ami redctcrmination of reduction factor as may 
be reiiuisite in the circumstances 'I'liis later in- 
formation from the Ebro Observatory had not 
been received at the time of my previous communi- 
cation, in whuh data only to 1021 inclusive were 
utilised. (The date lor No. 1 1 in Table 2 of my 
previous communication should be i(>2i 5, instead 
of UJ2I I.) 

I am glad that Dr. Chree is helping to keep alive 
an interest in the highly important (piestion as to 
possible variations m atmosplu^ric electricity which 
may have to be associated with changes in solar 
activity. We may rest assured that until this qiu'stum 
is definitely settled no complete theory of the origin 
and maintenance of the earth’s electric charge can 
be definitely formulated. JMy main purpose appears 
to have been accomplished, namely, to bring back into 
the literature a question for reinvestigatioii which wa.s^ 
actively discussed more than a half-century ago and 
then dropped for want of sufficiently accurate clata of 
the reijuisite extent. It is hoped that the renewed dis- 
cussion will contribute towards the multiplication of 
atmosiihenc-idectnc stations where every possible 
care will be taken to ensure continuity of strictly 
comparable data for as long a period as possible. 
Among other precautionary measures, more frequent 
and more extensive controls, than is at times the case, 
of the factor for reducing observed potential-gradients 
to an infinite plane, are requisite. 

Louis A. Bauer. 

Department of Terrestrial Magnetism, 

Carnegie Institution of Washington, 

October 5. 

• It IS expected that this paper may appear in the Deceinbcr, 1923, issue of 
Terrestrud Magnettsm ani Atmospheric Electricity, when it is hoped that, m 
addition to other data, those for 1922 at Kew and Iiskdalemuir will be 
1 available. * 
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Long-range Particles from Radium -active 
Deposit. 

In a letter to Nature of September 22, p. 435, 
under this heading, L. F. Bates and J. Stanley Itogers 
suggest that the H-particles found by us (Nature, 
September 15, p, 394) to become expelled from the 
atoms of Be, Mg, and Si, probably also of Li, by 
a-particlcs, are really identical with the long-range 
a-particles which these authors have obtained from 
radium C deposited on a brass disc. Highly interest- 
ing as their communication is, it does not, however, 
seem to have any direct bearing on our results. 

The difference in brightness between the scintilla- 
tions from o-particlcs and from H-particles viewed 
under identical conditions is so conspicuous, that no 
mistake is possible. Comparing the former to stars 
of the first magnitude, the latter would be of about 
the third magnitude ; that is, a ratio in luminosity 
of about 0 to I , By way of emphasising this difference 
we have, in the same scmtilloscope, demonstrated tJie 
scintillations due to the H particles from aluminium 
foil inside a glass capillary charged with emanation, 
togetlier with the scintillations from polonium 
a-particles, before the physical section of Skandina- 
viska Naturforskaremotet, held in Gothenburg this 
summer. With due })recautions the same experi- 
ment can also be carried out with a thin-walled 
silica ca])illary containing a few millicuries of emana- 
tion, so as to demonstrate the H-particles from 
silicon .Mtlioiigh there is very little doubt that the 
.scintillations wc have observed are really due to 
fl-particli's, ail (‘Xpcrimentitw <riui<i can, of course, 
be niaih' only by measuring their magnetic anil 
electric denection. 

was stated 111 our first cc)miminu.atioTi, our 
final experiments w'ere carried out with a minute 
emanation vessel divided into several communicating 
compartments of (‘cpial length, in which thin layers 
of di Derent substances were spread over the bottom, 
made from thinnest copper foil. Control countings 
of tlie particles e.xpelled from the naked copyier foil 
of an empty comyiartment yiroved the number of 
tliese to lie only a fraction of those expelled from the 
comyiartments charged with other sub.stances. As the 
absorption curve for the “ coyiyx^r ’'-yiarticles agreed 
with a tlieon'tical absoryiticni curve calculated for 
natural H-yiarticlcs from hvdrogcn supposed to be 
occluded m the coyiyier, there seems to be no reason 
for assuming them to be cxpidled directly from dis 
mti'graiing atoms of radium ('. J 3 ut even if that 
were granted, there is no reason for ascribing that 
origin to the much more numerous yiarticles of 
relatively -short range expelled from the Be, Mg, 
and Si compartments of the same vessel, considering 
that the amount of emanation and its products 
jiresent wdthin each compartment was practically 
the same. 

As a matter of fact a small number of scintillations 
of a-type w'as generally observed in our experiments, 
beside the much fainter H -scintillations, especially 
at the lowest values of absoryition, when they were 
relatively numerous. We have so far not had occasion 
to examine these particles or their origin but have 
for the time being assumed them to be identical with 
the particles found by Sir Ernest Rutherford to be 
expelled from oxvgen {Phil. Mag. vol. xxxvii. p. 562) 
which have in succession been taken for oxygen 
atoms carrying a single charge, double charged X 
nuclei, and now, apparently, a-particles of abnormally 
long range. 

In conclusion, we may .say that, judging from the 
experimental data at present available to us, we 
cannot see any other way of expla 4 ning the origin 


of the particles we have observed than by upholding 
our former view, namely that they are H-particles 
expelled at an artificial disintegration of the beryllium-, 
the magnesium-, and the silicum- (probably also the 
lithium-) atoms and not any long-range particles 
from radium-active deposit as the title given by the 
Editor to our first letter would seem to suggest. In 
that letter, in addition to the correction.s pointed out 
m Nature of October 13, yi. 540, the word “neutral “ 
should have been printed “natural.” 

Gerhard Kirsch. 

Hans Pettersson. 


October 13. 


Colour Vision and Colour Vision Theories. 

Whether Prof. Peddie's explanations are adequate 
is a matter for the reader to decide. Let us take one 
of a fact which is conclusive evidence against the 
trichromatic theory. If the terminal portion of the 
red end of the spectrum be isolated in my spectro- 
meter it w'ill appear as a faint red upon a black 
background. If the eye be fatigued with red light, 
even by looking through a red gla.ss held against a 
light for one second, the red will not be visible for 
some considerable tune, but the eye may be fatigued 
for twenty minutes with yellow light without inter- 
fering with the visibility of the red light. 

I’rof. I’eddie's explanation is as follows : “ That 
there is no shortenmg at the red end of the spectrum 
after fatigue with yellow light follows at once if both 
the red and the green sensations are fatigued by the 
yellow light, while all three sensations, red. green, 
and blue, are present to some extent at all visible 
wave-lengths.” Ihit tins explanation, which is in- 
consistent with the work of Kiiiiig, Abney, and others, 
does not cxjilain why there is considerable shortening 
after .slight fatigue with the red glass. Prof. T’eddie 
docs not explain Shellord Bid well's crucial experi- 
ment, namely, that Ins red borders are not seen 
with spectral yellow light but are seen with a mixed 
yellow made up of red and green matching it 

As with other departments of science, the minutest 
accuracy is required in experiments on colour vision. 
Many results are due to impure colours and stray 
light A chemist would not do Marsh’s test for arsenic 
when he had bought Ins /.inc at an ironmonger's 
and his sulphuric acid at an oil shop, both being 
contaminated with arsenic, but many workers arc 
satisfied to use coloured papers for work on colour 
vision. 

If the positive after-image of a spectrum be viewed 
it will be seen to disappear from the red to the violet 
end, and on the trichromatic theory it is stated that 
the positive effect of the red sensation disappears 
before that of the green , but in an absolutely dark 
room, if pure syiectral yellow light be thrown on a 
white screen and a flicker apparatus rotated slowly 
in front of it, the yellow will not change its hue; on 
the trichromatic theory it should become green. 
The results are quite different when stray light is 
allowed to fall on the screen as well. 

F. W. Edridge-Green. 

Ixindon, October >7. 


Sex Chromosomes in Plants. 

I HAVE recently been investigating the cytology of 
a number of dioecious plants with the intention, if 
possible, of throwing light on the matter of sex 
chromosomes in plants. Incidentally, I took up the 
genus Lychnis, one species of which, Melandtyum 
rubrum, Garcke {L. dioica, L.), has been examined pre- 
viously by Strasburger. In detailing his observations 
he states that, in both sexes, there are twelve pairs 
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of chromosomes present in the somatic cells. In the 
licterotyjie division he found one pair of bivalents 
much larger than the otliers, but the individual 
members of this pair were of equal size ; thus no 
signs of tlie disparity indicating the possibility of two 
types of microsjiore were revealed. 

1 have examined its close ally, Lychnis alba. Mill., 
and find similarly twenty-four somatic chromosomes, 
of which two are larger than the rest. In the female 
plant at the reduction division these two appear 
similar ; thus the daughter nuclei are alike In the 
male, however, the two large chromosomes dtlfer from 
one another both in size and shape , the larger one is 
bent, somewhat m the 
shape of a hockey stick, 
with the curved end 
pointing outw'ards from 
the sjiindle, whilst the 
smaller somewhat pear- 
shaped one IS not more 
than two-thirds its si/e 
(Jdg 1). 'I'hc shape is 
quite constant and the 
appearance is the more 
striking in that this pair of ( hroinosomes takes the 
stain much more strongly than the others. 

Since L, alba is so closely related to 1 . dioica, m 
which Shull has demonstrated sex-linked characters 
with the male heterozygous for sex, it seems more 
than probable that we have here a definite case of 
an yiY pair of chromosomes in the male with a corre- 
sponding XX in tlu“ female 'J'his is the first definite 
record of sex ohromosomes in a Dicotyledon. 

A full aecount of this and other species of Lychnis 
and their hybrids wull be jniblished shortly. 

KA'niLhI.N lihVKH Bi.ACKBUK.M. 

Botanical Department, Armstrong ('ollege, 

X cw’ca stl e- ii pon -1'y n c. 
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Powers of Perception of Birds. 

My attention has been directed to a note m Nature 
of Xovember i8, 1922 (vol. no, p. 677), containing 
references to an article on “ The Sense of Smell in 
Birds” (Nature, June 17, 1922, p. 783), and to Dr. 
H. H. Beck's paper on ” The Occult Senses in Birds ” 
{Aak, 1 020, xxxvii. 55). As your note intimates, there 
is evidence that ncitlier by ” occult sense ” nor by 
siiK'll do turkey vultures lind their food. They cer- 
tainly depend largely upon a vcr>' keen sense oi sight, 
as is .shown by the following incident. 

A toy rabbit consisting of w'liite plush and excelsior 
packing was given to our little girl a number of years 
ago. it proved to be a favourite toy. One night 
she forgot it and left it lying in the yard. As we sat 
at breakfast the next niornmg we were greatly sur- 
prised to sec a turkey vulture strutting in a circle 
about the toy rabbit as it lay on the ground, and 
eyeing it with head turned to one side. Here was 
. something new to his experience. It was certainly 
the form, but not the substance of a dead rabbit. 
If the turkey vulture has an ” occult sense,” in this 
case at least he did not depend upon it, or, doing so, 
w^as completely deceived. 

The position of the writer of the note in Nature 
is one to which we can subscribe wdien he says : “It 
is surely more reasonable to attribute these [jxiwers 
of perception] to greater acuteness of the known 
senses than to imagine new senses for which no 
physiological basis can be suggested.” 

Chas, W. Palmer. 

Northeast High School, Philadelphia, Pa., 

October 15. 
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Population and Unemployment. 

In the resume in Nature of October 13 of the 
presidential address by Sir William Beveridge to the 
Economics Section of the British Association, the 
point which raised so much discussion in Liverpool is 
indicated by this sentence : — ” Increased birth con- 
trol is not required by anything in the condition of 
Europe before the War, and is irrelevant to our 
present troubles.” As this idea has already been 
hailed by many, may 1 point out that Sir William 
entirely ignored the unemployables. Those who are 
unemployable through organic disease, feeble-minded - 
ness, general debility, and various other characteristics 
of a ” C 3 ” and phy.siologically inferior population 
do not appear in the ordinary list of unemployed, 
but they are, nevertheless, a huge financial burden on 
the community. Both a financial strain and a 
physiological danger to the race, they not only breed 
and reproduce their like if left without birth control ; 
but they arc brought into existence m otherwise 
healthy stocks whenever mothers under hard con- 
ditions reproduce too rapidly. Only by means of 
constructive birth control can women space their 
children so as to ensure the likelihood of reasonable 
health to those they bear under the modern and 
unnaturally hard conditions of slum life. 

While Sir William Beveridge may play at ninepins 
with the primitive “ Malthusian theory,” it is most 
dangerous that, misled by his phrases, uncritical 
persons who confuse Malthusianism with constructive 
physiological birth control .should be given such 
inopjiortune encouragement. Statistics confirm our 
common-scn.se observation that intelligent members 
of the better stocks are widely using birth control ; 
hence, unless we do have an increase of birth control 
so that the inferior stocks also use it, we shall con- 
tinue racially to deteriorate at an ever-accelerating 
speed. Marie ('. Stores, 

ITesident of the Society for Constructive 
Birth Control and Racial Progress. 

7 John Street, Adelphi, 

London, W C.2. 


A Possible Cure for Cancer. 

Whilst reading Prof. Johnstone’s remarks (T.ancs. 
Sea-Fish. Lab. Report for 1922 (1923), p i<d on 
malignant (cancerous) growths in fishes, 1 w'as struck 
by and seized upon the statement that ” wen ” is an 
example of a controlled growth. 

So long ago as 1908 I remember Prof. Farmer 
suggesting in his lectures on ” The Cell ” that 
” cancer ” might be due to lack of control of the 
individual as a whole over certain tissues, and this 
view has gained force ever since that time ; but now 
arrives a statement that ” wen ” is a controlled 
growth. Let it be assumed that both statements 
are correct ; then the individual with a wen contains 
or has contained in its system somewhere a control- 
ling influence which — from many analogies — may 
not improbably exist in the blood. Now if wens 
occur in other suitable animals than man it would 
be an easy matter to extract plasma or other com- 
ponents of the blood for injection into other in- 
dividuals of the same species having uncontrolled 
(cancerous) growths- in order to test whether the 
controlling influence exists there and can be passed 
on to another individual. 

If the suspicion were confirmed, a cure for cancer 
would be obtained, as the application of a similar 
process to man would no doubt follow very swiftly. 

Or again, assuming that individuals with wens 
have an obvious control of a tendency to cancerous 
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growths, the suggestion is provoked that all normal 
mature individuals contain a factor — probably bio- 
chemical — which controls a tendency to abnormal 
growth. Why not then try simply the injection of 
blood-plasma or other constituents of the blood 
from normal mature individuals into cancerous 
subjects ? 

It is of course possible that the factor inhibiting 
abnormal growth may lie dormant in the healthy 
individual or only occur at a particular phase of 
life — one of which may be at about the end of the 
growth period — and may not therefore be trans- 
missible m blood constituents at all stages of the 
mature life-history, even supposing that the blood 
is the locus of the factor when it is active. A further 
possibility may be that only certain apparently 
normal individuals possess constantly an active 
growth-restricting factor and that these individuals 
remain to be identified. Whatever the importance 
of the above surmises may be, it would seem clear 
that the economy of individuals wdth “ wens ” must 
be regarded at present as of great importance in 
the study of cancerous growths It is realised that 
the‘re is a great deal of speculation in the remarks 
made above, but the importance of the subject is 
regarded as sufficient excuse. j. H. Orton. 

Mamie Ihological Laboratory, Plymouth, 

October 25. 

Science and the State. 

J.oKi) Sattsbory has noticed with great pleasure 
your aj^preciativc article (October 27, j). hoo) on the 
co-operation of the different parts of the ICmpire in 
scientific research dealt with in his 1 ecciit sjieet.h to the 
Imperial Economic Conference He would like, how- 
ev('r, lo assure you and yonr readers that when bespoke 
of the willingness of scientific men to place their services 
at the disjiosal of the Onvernment and the community 
for “ far less than the true remuneration of their 
great talents,” he was referring not to the .scientific 
staff of the department, but to the distinguished 
men who serve on the Advisory ('ouncil and other 
Comimtfees and Hoards of the Department, most 
of them entirely gratiiitonsly The members of the 
Advisory Council are offered a morlest honorarium, 
biif it IS not always accepted. 

Philip Farkpk, 
Ih'ivate Secretary. 

Privy Council Office, Whitehall, 

Cfctober 30. 

A Representative Scientific Council. 

Thk proposal made m the leading article in Nature 
of October 13, page 529, seems of the utmost import- 
ance, and IS therefore likely to be discussed by abler 
pens than mine. J venture, however, to touch on 
some considerations not yet covered by your opening 
statement. 

In a world of disillusion, with Church and State 
both in discredit if not in disgrace, there is a wide- 
spread and keenly felt need for wiser guidance. Here 
is the opportunity. Some of 11s would say that in an 
age of revolutions, it is not a further enforcement of 
authority by the method of violence that is needed. 
To substitute the dictature of " Science ” for the 
dictature of the proletariat is only to demonstrate 
that the real enemy is the bourgeois and the bureau- 
crat. Here is our temptation. 

We have no recognised definition of scientific 

truth ” as distinct say from war truth, newspaper 
truth, or Quaker truth. Do we mean that our con- 
clusions are always ” contradictoire,* open to 
challenge, verification, or correction ? If so, there is 
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I obviously no case for enforcing them on an ignorant 
but reluctant populace. 

There is already some distrust of the learning of the 
medical profession. They are wise enough to be 
content to advise their patients, but not to enforce 
their advice. The Ministry of Agriculture is wise 
enough to issue advice. From the Board of Educa- 
tion we should welcome rather more advice and rather 
less administration. Just consider how much mis- 
chief might be done in the present state of our know- 
ledge of eugenics by a new tyranny of good intentions 
and ignorance. 

On the other hand, there is a very strong case for 
some public body of scientific experts which might 
advise and report on all matters affecting the public 
welfare ; for example, on the children of Russia, the 
reafforestation of Greece, the rebuilding of Tokyo, the 
finances of Germany, the frontiers of France. If 
some scientific (not political) body meeting in Geneva 
could find the right answers to these questions, some 
of us would be content to sacrifice all other sorts of 
authority vested in the T.eague of Nations in favour 
of the authority that might ultimately accrue to an 
oracle which confined itself to good advice. 

For the word " democracy ” we might substitute 
“ scientific initiative and democratic veto.” We 
need both. Almost all that can be done by mass 
movements, like trades unions and armies, is to veto, 
to stop other things being done by other people. 
Initiative, doing new things, is generally the work of 
individuals, not of mobs. The case for a scientific 
advisory body is far stronger than any existing politi- 
cal .system recognises. The House of Lords may be 
earmarked for the future development of Trades 
ITnionism, but the Privy Council is an existing institu- 
tion which could be dcvelojied into an acting advisory 
council, with TU) authority to enforce its advice. 

It may be difficult to draw the line of representation 
among the claims of metaphysics, theology, theosophy, 
aiitliroposophy, anthropology, psychical research, and 
experimental psychology. An excluded minority of 
Christian Scientists might be hostile, as you say. 
Hence the virtue of Prof. Oppenhcim's maxim : — 

” There will be voting and the majority will indeed 
decide, but that decision will only bind that majority. 
In matters of ‘ scientific ’ opinion are we not justified 
in saying that no majority liowever great should seek 
to enforce its decisions on any minority no matter 
how small > ” 

On the other hand, consider the immense power that 
might be wielded by an advisory organisation that 
merely advLScd its members to ” withhold support ” 
from an existing political institution which seemed to 
be going astray. Imagine, for example, that during 
some recent wars the General Medical Council had 
advised its members to refuse service in all ambulance 
units or a (’hemical Society disowning members 
engaged in manufacturing explosives, or a Trades 
Union refusing to make munitions or to accept 
Treasury notes in payment ! 

There is a little difficulty about registration. Is a 
university degree in science enough, or is research ‘ 
work necessary ? Or might the standard be lowerQd^ 
to the l^reliminary Scientific Examination ; and 
what about people of quite obviously exploring habits 
of mind who have never had the chance of a university 
education ? The analogy of the Teachers’ Regis- 
tration Council a little suggests that registration 
might be the only aim which would be achieved. 

The great thing is to maintain ,an offer of the best 
scientifi'c advice available for the widest possible 
community. Hugh Richardson. 

Wheclbirks, Stocksfield-on-Tyne, 

October 23. 

T 2 
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Radio Direction Finding by Reception. 


T here are in use to-day three principal systems 
of direction finding by which the apparent 
direction of arrival of a train of electromagnetic waves 
can be observed and, under suitable conditions, the 
direction of a radio transmitting station determined. 
These are usually described as the Bellini-Tosi system, 
the single frame system, and the Robinson system. 
The Bellini-Tosi system has been very fully developed 
by the Marconi Company for use on land and on board 
ship as an aid to navigation, and is the system most 
usually employed in this country for that purpose. 
The coil frame system has received most attention in 
the United States, and has there been the subject of a 
great amount of research work. The Robinson system, 
for reasons which will appear later, is specially suitable 
for use in connexion with direction finding in the air 
and has mainly been developed with that end in 
view. All three systems have been for the most 
part the subject of independent development and 
their several merits have been the subject of con- 
siderable controversy. 

In general, however, all the systems operate upon 
the principle that the magnitude of the electromotive 
force induced in a vertical loop or coil of wire by an 
electromagnetic wave depends upon the angle between 
the plane of the loop and the wave front of the arriving 
wave. An electromagnetic wave can be considered 
as consisting of electric and magnetic forces which are 
at right angles to each other and to the direction of 
travel of the wave. These two force vectors are in 
phase with each other and each varie.s rapidly in a 
periodic manner. The effect on a wire placed in the 
field due to such a wave can be deduced from con- 
sideration of the effect of either the electric or the 
magnetic fields in the wave front. In the case of a 
single coil vertical loop of wire it can be shown that 
the periodic magnetic field due to an ele('tromagnetic 
wave the wave front of which is plane, though not 
necessarily vertical, introduces in the loop an alter- 
nating electromotive force the maximum value of 
which is given by the following expression : — 

E„, = wII^A cos tt 

where w is the periodicity of the wave, 1I„, the maxi- 
mum value of the horizontal component of the magnetic 
field in the wave front, A the area of the loop, and 
90° - a the angle between the plane of the loop and the 
horizontal component of the magnetic field. The 
effect of the vertical component of the magnetic field 
may be disregarded since the plane of the loop is 
vertical and therefore cannot be linked by this com- 
ponent. If the loop is rotated so that the electro- 
.jmotive force becomes zero the plane of the loop is then 
parallel to the horizontal component of the magnetic 
field, and the direction whence the waves are travelling 
is thus at right angles to the plane of the loop. The 
direction of arrival of the waves can therefore be 
determined with an ambiguity of 180°. It can be 
shown that, in general particulars, the underlying 
principles of all the three systems in use to-day are the 
same — ^and that the systems are in their action 
essentially equivalent to the single rotating loop. 

The single coil system most closely approximates to 
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the simple theoretical case. A tuning condenser is, how- 
ever, usually introduced in series with the coil across 
which the amplifying and detecting apparatus is con- 
nected ; but it can be shown that the potential 
difference across this condenser depends on the orienta- 
tion of the frame in the same manner as the electro- 
motive force induced in the frame. The single coil, as 
used in practice, consists, as a rule, of several turns of 
wire instead of a single turn. These turns are usually 
spaced in a series of equally dimensioned loops in 
nearly parallel planes (box type coil), or are wound 
spirally in the same plane (pancake type coil). In the 
case of a pancake coil the quantity A in the expression 
given above is replaced by the effective or mean area 
of the coil. In the case of box type coil, since the 
winding of the coil is, of necessity, slightly askew to 
the axis of the coil, there is the possibility of an effective 
turn of wire being introduced the plane of which is 
practically at right angles to the main turns of the 
coil ; the effect due to such a turn, however, introduces 
an error not exceeding o’i°, which is negligible for all 
ordinary purposes. 

The connexion of the tuning condenser and recei^'ing 
apparatus to the coil introduces certain disturbing 
effects. First the electromotive ft)rce picked up by 
the leads and the whole circuit, although small com- 
pared with thfe maximum value of the potential 
difference across the tuning condenser, may be suffi- 
ciently strong to give an audible signal when the coil 
is orientated so as to make this potential difference 
zero (j.e. cos a = o). In this way an ill-defined minimum 
may be produced, and accurate determination of the 
bearing made more difficult. Secondly, a bad zero 
may be produced by what is known as “ vertical ” or 
“ antenna ” effect. One side of the tuning condenser 
is connected to the grid of the first receiving valva, 
while the other side is connected to the filaments of 
the valves, to which in turn are connected the filament 
and anode batteries. The capacity to earth of the 
two sides of the coil joined to the tuning condenser 
will, therefore, in general be unequal, and a potential 
difference will be produced across this condenser even 
when there is no circulating current in the coil. One 
result is a blurring of the minimum, and another is 
that the two minimum positions are found on rotating 
the coil not to be exactly i8o° apart, owing to the fact 
that the superimposed potentials due to the antenna 
action of the coil are nondirectional. These effects 
can be eliminated, however, by the introduction of a 
small variable balancing condenser between the grid 
of the first valve and the tuning condenser. 

In the Bellini-Tosi system two large rectangular or 
triangular loops each of a single turn are erected with 
their planes at right angles. To each of these a small 
field coil is connected in series. These small coils are 
again mounted with their planes at right angles and 
between them is pivoted a small search coil, attached 
to which is a pointer which moves across a horizontal 
circular scale divided into degrees from which the 
observed bearings are read off. 

The two field coils reproduce in miniature the field 
in which the main coils are placed, and the search coil 
turning within ^the small field coils is equivalent to 
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a single rotating coil directly receiving the energy of 
the waves. Thus the Bellini-Tosi system is in theory 
exactly equivalent to the ideal single turn rotating 
loop. The system, as in case of the single frame coil, 
is liable to a certain amount of “ antenna ” effect. It 
is also necessary in erection for care to be taken that 
the similarity of the two loops and their circuits is 
ensured, and that the planes of the loops are accurately 
at right angles. 

In the Robinson system two coils, which differ as 
regards their area -turns, are fixed rigidly at right 
angles and pivoted about a vertical axis. The coils 
are connected in series and so arranged that the 
direction of winding of one of the coils can be reversed 
with regard to the other by means of a switch. In 
this way the electromotive force induced in the former 
coil can be added to or subtracted from that induced 
in the latter. When the coil with the larger area-turns 
is placed in the minimum position for signals induced 
by the arriving waves, the smaller coil is in the maxi- 
mum position. In this position, on throwing over the 
switch from one position to another, no change of 
signal strength will be heard in the telephones attached 
to the rec'eiving circuit, and the larger coil will be per- 
pendicular to the direction of travel of the waves. 
Consideration of the theory of this system shows that 
the operation of the reversing .switch is really equivalent 
to swinging a single frame, or the search coil in a 
Bcllini-'rosi installation, through an angle on either 
side of the minimum position. The amount of this 
equivalent angle of swing depends on the ratio of tjhe 
area-turns of the tw'o coils of the Robinson system. 
This ratio is usually arranged so that for good sensi- 
tivity this equivalent angle is 20" to 30®. 

Since, in using the system, the equivalent coil is 
swung to positions 20® to 30® on either side of the 
minimum by the action of the switch, the received 
signals are not reduced to zero intensity. The system 
is therefore suitable for use where the finding of the 
zero position is difficult through extraneous noises or 
interference, and it is, accordingly specially adaptable 
for use in aircraft. 

All the three systems of direction finding are liable 
under certain conditions to errors which may be classed 
under three heads : (a) variable errors arising from 
('auses influencing the direction of travel of the waves 
during their propagation through space, errors due 
to the effect of the local surroundings of the receiving 
station, (<:) instrumental errors. 

A discussion of the three systems of direction finding 
as regards their basic principles and as regards their 
liability to the above three classes of errors has recently 
been published as Special Report ^ No. i of the Radio 
Research Board under the Department of Scientific 
and Industrial Research. The conclusion reached in 
this report based on a large number of careful observa- 
tions is that each system is liable to errors of the same 
order of magnitude. The errors due to the location 
of the directional finder can be avoided, however, by 
careful selection of the site of the station, while instru- 
mental errors can be reduced to practically negligible 
amounts by suitable design and arrangement of the 

‘ A diicuision of the practical systemi of Direction Finding by Reception, 
Dr. R. L. Smith Row, and R H. Bar&ald (Radio Reiearch Board Special 
Report No. \), pubhshed by M.M. Stationery Offioo. V^ricc gi. net. 
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apparatus. Until recently it appears to have been 
generally held that observations with undamped waves 
were more liable to error than those with damped 
waves. Experiment has shown, however, that the 
errors observed were occasioned by the lieterodyne 
method of reception of undamped waves, and that 
they may be eliminated almost entirely by careful 
screening and arrangement of the heterodyne with 
regard to the receiving apparatus and aerial system. 

The variable errors, falling under class (a), however, 
present much greater difficulty and so far no means of 
eliminating them have been found. Since they are 
introduced by changes in the direction of travel of the 
wave front during propagation the explanation of the 
factors which give rise to them is to be sought in the 
study of the propagation of waves. The fact that all 
the systems of direction finding are in their essentials 
equivalent to rotating the single turn rotating loop, is 
of great importance in this respect because in con- 
sidering the effect of different wave fronts it is only 
necessary to consider the behaviour of the simplest 
type of aerial {i.e. the single coil type). The results of 
experiments carried out on one system then can safely 
be considered as applicable to the other two. 

By any of the three methods disi'ussed the direction 
of the horizontal component of the resultant magnetic 
field in the wave front can be determined. In practice, 
however, it is the direction of the horizontal component 
of the line of motion of the waves which is actually 
required. Sliould neither the direction of travel of 
the waves nor their resultant magnetic field be hori- 
zontal, then the setting of a coil in the minimum 
position lor signal strength will have no necessary 
relation to the direction of arrival of the waves, and 
errors will be recorded by all three systems. On the 
other hand, provided the resultant magnetic field 
remains horizontal, the wave front may he inclined at 
any angle ; or again, provided the wave front remains 
vertical, the resultant magnetic field may have any 
angle therein, without causing errors to occur in the 
observation of the direction. The variable errors are 
far greater by night than by day. The variation 
produced may arise very suddenly and the observed 
bearing may change at the rate of several degrees a 
minute, or the deviation in the bearing may remain 
steady for a considerable period. The magnitude of 
night variations, which' are far greater than those due 
to location or to instrumental errors, may be judged 
from the following observations recorded in the Special 
Report of the Radio Research Board already referred 
to. In one series of experiments where observations 
were carried out with a Standard Robinson set and a 
portable type Bellini-Tosi set, erected in the same field 
at Slough, on various fixed transmitting stations 
employing waves between 2000 and 5000 metres, 
maximum variation for Karlsburg observed witli the 
Robinson set was 2^1° and with the Bellini-Tosi set 
28®, for Moscow 9*9®, 9*2®, for Coltano io’8® and 7 '2® 
respectively. In another series of experiments, on 
waves of 2000 to 9000 metres, carried out at Orfordness 
with a permanent Bellini-Tosi apparatus and a standard 
Robinson set, the total variations at night ranged on 
various occasions from 5*0® to 54® for the Bellini-Tosi 
set and 5*2° to 51*3® for the Robinson set. 

It should be remarked, however, that these large 
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variations occurred in cases where the distance between 
the transmitting and receiving station was great — 
being rarely less than 100 miles and in some cases 
as great as 1500 miles. Also the waves had travelled 
lor considerable distances over land. These facts 
probably account for the changes in the apparent 
direction of travel of the wave front necessary to 
f)roduce the large variations observed. Fortunately 
in the application of radio direction finding to 
navigation such conditions as a rule do not occur. 
Ships usually require their positions or bearings to be 
gi\'en when they are nearing land, and there is a 
considerable amount of evidence to show that, in the 
case of the shorter waves, as used by ships, passing 
entirely over sea for distances of the order of 50 to 
80 miles, individual bearings very rarely show a maxi- 
mum error of more than s'", while simultaneous observa- 
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tions carried out on the same waves after passing 
over land frequently show variations of the order 
of 40°. 

From the experimental evidence available it would 
seem that with a suitably situated shore direction 
finding station a ship at a distance of the order of 
50 miles can be given a bearing, under normal con- 
ditions, with an accuracy to i® to 2®. A single 
direction finding station can only give a ship her 
bearing from the receiving station, but if a second 
direction finding station suitably placed with respect 
to the first is available, two bearings can be given and 
the position of the ship can be fixed by their inter- 
section. Experience has shown that such an inter- 
section is usually sufficiently correct to enable a ship’s 
position to be given with all the accuracy necessary 
for safe navigation. 0 . F. B. 


The Education of the People.^ 

By Prof. T. Percy Nunn. 


N education, as in all the great fields of practice, 
there are, and must constantly arise, problems 
that can be solved only by patient application of the 
methods of science, but however far the scope of 
educational science may extend, the critical educational 
issues will always lie beyond it. For in its origin 
ediK'ation is a biologii’al process which does not wait 
for delil:>eration to call it into existence or for science 
to guide it. but has the inevitability of behaviour 
rooted in instinct. 

Wliat is it, then, that determines the general character 
of the educational process at a given point in the 
history of a human society ? The answer is that the 
same t\an vital whic'h brought the society to that 
point urges it so to train its young that they may 
maintain its tradition and ways of life. It follows that 
the education a nation gives its children is, perhaps, 
the (dearest expression of its ethos and the best epitome 
of its scheme of life. Thus the ideas of too many of 
our Georgian forefathers uj)on the education of the 
masses corresponded faithfully with their belief in the 
gffcat principle of subordination about which Johnson 
and Boswell talked so often and agreed so satisfactorily. 
One remembers, for example, how hotly Miss Hannah 
More denied the scandalous rumour that she was 
teaching the poor of C'heddar to write ! Similarly, the 
liberal curriculum of our elementary schools reflects 
the prevalence to-day of a widely different view of the 
nature and purpose of society. In brief, it is an 
expression of the steadily growing belief, first, that 
every member of society has an equal title to the 
privileges of citizenship ; and, secondly, that the 
corporate strength of society should be exerted to 
secure for him actual as well as theoretical possession 
of his title. 

How the movement based upon that belief will 
ultimately affect the happiness of our people no one 
can with certainty foresee ; nevertheless, 1 am bound 
to record my opinion that in its main tendency it ought 
wholeheartedly to be accepted. I think this chiefly 
because it seems to be inspired by the Christian 

* From the presidential address delivered to Section L (Educational 
Science) of the British Association at Liverpool on September 14. 
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principle of the immense value of the individual life, 
or, if you prefer to put it so, by the Kantian principle 
that no man ought to be treated merely as a means but 
always also as an end in himself. But if the movement 
is accepted, public education must correspondingly 
assume a character which would follow neither from 
the principle of subordination nor from the prin- 
ciple of laissez fane. The view I submit is that the 
education of the people should aim at enabling every 
man to realise the greatest fullness of life of which 
he is by nature capable — “ fullness ” being, 1 add, 
measured in terms of quality rather than of quantity, 
by perfection of form rather than l)y amount of ( ontent. 
'I'hat view is the basis of all 1 liave to sa} . 

During the last century we learnt, following Darwin, 
to look upon all biological phenomena as imidents m 
a perpetual struggle wherein the prizes to be won or 
lost were the survival of the individual and tlie con- 
tinuance of his species. From this point of view there 
could lie only one object of life, one causa namely, 

to continue living, and tlic means by whicli it was to be 
attained w^ere adaptations to environment acliieved 
by an individual, and perhaps lianded on to its off- 
spring, fortunate genninal variations, or lucky tlirows 
of the Mendelian dice. It w'as natural, if not logically 
necessary, that the doctrine should fuse with the view, 
as old as Descartes, that life is but an intricate complex 
of physico-chemical reactions. Upon that view, even 
to speak of a struggle for existence, is to use a metaphor 
admissible only on account of its picturesque vigour ; 
when we study the forms, processes, and evolution of 
living beings we are spectators merely of the operation 
of physical and chemical laws in peculiar forms of 
matter. 

These ideas, in either their more moderate or their 
more drastic form, affected the attitude of men towards 
matters lying far outside the special province of biology. 
National policies have been powerfully influenced by 
them, and it has been widely held that the education 
of children should be shaped mainly, if not solely, with 
the view of “ efficiency ” in the struggle for existence. 
It is, therefore, relevant to point out what tremen- 
dous difficulties, are involved in their thorough-going 
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application. I will not speak of those which have 
driven physiologists of high standing to reject the 
mechanistic theory of life as unworkable, for they do 
not bear directly upon my argument. It will be more 
to our purpose to raise, as William James did in his 
great treatise on psychology, the question of the higher 
aesthetic, moral, and intellectual qualities and achieve- 
ments of man, and to ask how these are to be brought 
under the conceptions before us. We will not press 
the question how the emergence, say, of Beethoven’s 
Fifth Symphony is to be explained in terms of physics 
and chemistry ; for even the most stalwart mechanists 
scarcely expect that it will actually be done ■ they only 
lielieve that conceivably it could ])e done. But it is 
both fair and necessary to ask how the things of which 
the symphony is typical can be accounted for on the 
principle of survival-value. J ames, facing this question 
with characteristic candour, felt bound to admit that 
they have “ no zoological utility.” He concluded, 
therefore, that the powers and sensibilities which make 
them possible must lie accidents — that is, collateral 
conse(]ucnces of a brain-structure evolved with refer- 
ence not to tliem but only to the struggle for material 
existence, Tlie premises granted, 1 do not .see how 
the conclusion can be avoided ; but surely it is ex- 
tremely unacceptable. If, with Herbert Spencer, we 
could regard art merely as something wherewith to 
fill agreeably a leisure hour, we might be satisfied by 
the hypothesis that our sensibility to beauty in form, 
in colour, and in sound, is an “ epi-phenomenon ” 
having no significan('e in relation to the real business 
of life. But when we think of men whose art was in 
truth their life, and consider how eagerly the better 
part of mankind cherishes their memory and their 
works, it is next to impossible to be satisfied with that 
view. Take the case of science. Votaries of pure 
science often seek to justify their ways to the outer 
world by the argument that discoveries which seemed 
at first to have only theoretical interest have often 
disclosed immense practical utility. It is a sound 
enough argument to use to silence the Philistine, but 
would the pursuit of science lose any whit of its dignity 
and intrinsic value if it were untrue ? I will not 
lengthen the argument by extending it to the saints 
and the philosophers, for its point should be sufficiently 
plain. The ac:tivities of “ our higher aesthetic, intel- 
lectual, and moral life ” have such intrinsic worth 
and importance that to regard their emergence as 
accidental and biologically meaningless is outrage- 
ously paradoxical. They must be at least of equal 
significance with anything else in man’s life, and may 
not unreasonably be held to contain the clue to life’s 
whole meaning. 

It may be helpful to put the conclusion in other 
language. Man’s life is a tissue of activities of which 
many are plainly conservative in nature, their function 
being directly or indirectly to maintain the existence of 
the race and the individual. Agriculture, industry, 
defence, medicine, are obvious examples of the type. 
But there arc other activities — art and pure science 
are capital examples— the character of which is best 
indicated by the term creative. The point made is 
that in any sane view of human life as a whole the 
creative must be regarded as at least as significant and 
important as the conservative activities . 
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Purely conservative and purely creative activities, 
if indeed they exist, are only limiting instances ] in 
most, if not in all activities, the two characters are 
interfused. For example, the motive of pure science is 
unmistakably creative, yet its extrinsic conservative 
value is unlimited ; on the other hand, the vast 
industrial organisations of to-day exemplify activities 
which, though conservative in their genesis, yet have 
developed the creative character in an impressive 
degree. Considerations of this kind prepare one to 
see that the higher creative life, far from being merely 
a splendid accident, is really the clearest and pure.st 
expression of the essential character of life at all its 
levels. The poets are, as the Greeks ('ailed them, tlie 
supreme makers, for all making has in it sometiiing of 
tlte stuff of poetry. In short, there is no life, however 
humdrum, however (Tabbed liy routine, which is not 
permeated by the self-same element, the inflorescence 
of which is literature, art, science, philosophy, religion. 

The foregoing discussion has a close bearing upon 
the questions what sltould be taught and in what 
spirit the teaching should be given. The curriculum 
always will be a partial reflection of the actual life and 
traditions of a community, and ought to reflect all the 
elements therein wivich have the greatest and most 
permanent value and significance. Without doubt 
these will, in general, be the tilings that have the 
highest significance and value for the human family as 
a whole, but there can scarcely be said to be a common 
human tradition. There exists, it is true, a common 
European tradition based mainly upon the Gricco- 
Roman and Christianity, and it is vastly important for 
the happiness of the world to deepen and vivify men’s 
consciousness of it. But even this lack.s the concrete- 
ness needed to form the basis of popular education. In 
short, a nation is the largest social unit whose ethos 
has the necessary individuality. Hence, though we 
should aim at making our young people “ good 
Europeans,” we can do so only by shaping them into 
that particular brand of good Europeans who arc 
rightly to be called good Englishmen. Hence the 
importance of fostering in our elementary schools the 
special traits of the English character at its best ; of 
giving English letters a chief place among the studies . 
of our youth ; of cherishing the English traditions in 
the arts and crafts, including our once proud art of 
music. ; even of revivin'g the old dances which were so 
gracious and typical an expression of our native gaiety 
and manners. 

Lest this contention should be misunderstood, I add 
that I preach neither the hateful doctrine that what is 
foreign should, as such, be excluded, nor the ignorant 
and presumptuous doctrine that what is our own is 
necessarily the best, and that we have noHiing to learn 
from other peoples. The whole burden of tny argument 
is that the things which have universal human value 
are the things of most importance in education. But * 
the universal can be apprehended only where it lives 
in concrete embodiments. In the cases we are con- 
cerned with, these are elements or organs of a national 
culture ; and the only national culture to which a 
child has direct and intimate access is his own. He 
should be taught to see, as opportunity permits, how 
much of it is derived from the common European 
tradition and how much it owes to the influences of * 
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other national cultures ; but it should, in its concrete 
individuality, be the basis of his education. 

Lastly, 1 have urged that among the strains or 
currents in a national tradition the highest value 
belongs to those that arc richest in the creative element. 
These are themselves traditions of activity, practical, 
intellectual, aesthetic, moral, with a high degree of 
individuality and continuity, and they mark out the 
main lines in the development of the human spirit. 
Do we not rightly measure the quality of a civilisation 
by its activities in such directions as these? If so, 
must not such activities be typically represented in 
every education which offers the means to anything 
that ran properly be called fullness of life ? 

If the force of the argument be admitted, the 
principles of the curriculum take a clear and simple 
shape. A school is a place where a child, with its 
endowment of sensibilities and powers, comes to be 
moulded by the traditions that have played the chief 
part in the evolution of the human spirit and have the 
greatest significance in the life of to-day. Here is the 
touchstone by which the claims of a subject for a place 
in the time-table can be infallibly tested. Does it 
represent one of the great movements of the human 
spirit, one of the major forms into which the creative 
impulses of man have been shaped and disciplined ? If 
it does, then its admission cannot be contested. If it 
does not, it must be set aside ; it may usefully be 
included in some special course of technical instaiction, 
but is not qualified to be an element in the education 
ol the people. 

The same criterion may be applied to the methods 
by which the subjects of the curriculum are taught. We 
are constantly told that the “ educational value ” of a 
subject lies in the mental discipline it affords, and, 
from this point of view, a distinction is made between 
its educational value and its import as an activity in 
the greater world ; thus geometry is taught as a training 
in logic, the use of tools as “ hand and eye training,” 
and so forth. From the point of view I adopt that 
distinction is unjustifiable and may be dangerously 
misleading ; it has, I fear, often been a source of aridity 
and unfruitfulncss in school teaching. The mistake 
consists in supposing that the disciplinary value can be 
separated from the concrete historical character of the 
subject as a stream of cultural tradition. The dis- 
cipline of the school workshop consists in using the 
tools of the craftsman for purposes cognate with his 
and inspired by his achievements. Similarly the dis- 
cipline of school geometry consists in steeping one’s 
mind in a certain noble tradition of intellectual activity 
and in gradually acquiring the interests, mental habits, 
and outlook that belong to it. To say this is not to 
minimise the importance of discipline or to expel from 
school studies the austerity which the grave old word 
suggests. What is insisted on is that the several forms 
of mental discipline are characters of concrete types of 
creative activity, practical, aesthetic, intellectual, and 
that they influence the mind of the learner favourably 
only in so far as he pursues those activities as adventures 
of the human spirit, laborious yet joyous and satisfying, 
and pursues them after the manner of the great masters. 
In short, true discipline comes simply by trying to do 
fine things in the fine way. 

The foregoing principles are open to misconceptions 
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against which it is desirable to protect them. In the 
first place, it may seem that I am designing the educa- 
tion of the people upon a scale which may be magni- 
ficent but is certainly impracticable. It is easy, no 
doubt, to form extravagant expectations, and by seek- 
ing to do too much to achieve nothing solid at all. But 
the argument is concerned far less with the standard 
to which school studies may be pursued than with 
their proper qualities and the spirit that should inspire 
them. In particular, it is directed against the attitude 
expressed recently by a public speaker who asked what 
good is poetry to a lad who will spend his days in 
following the plough and spreading manure upon the 
fields. Against this attitude it urges that a man’s 
education, whatever his economic destiny, should bring 
him into fruitful contact with the finer elements 
of the human tradition, those that have been and 
remain essential to the value and true dignity of 
civilisation. 

It may be objected, granted the soundness of the 
ideal, that the shortness of sc.hool life makes it imprac- 
ticable. It is true that a study, to be of real value, 
must be carried far enough and followed long enough to 
make a definite and lasting impression. It is also true 
that some studies can scarcely produce their proper 
effects until a certain level of maturity has been 
reached. But what is to be deduced from these 
admissions ? Surely the conclusion, which the public 
mind is slowly accepting, that so long as children leave 
school for good at fourteen some of the best fruits of 
education will be unattainable and the security of the 
others precarious . It is not merely a question of length 
of time, but also, and even mainly, of psychological 
development. The more carefully youth is studied 
the more significant for after-life the experience during 
the years of adolescence is seen to be. Its importance 
is not a modern discovery ; for even the primitive races 
knew it, and the historic Churches have always taken 
account of it in their teaching and discipline. The case 
for universal education beyond the age of fourteen 
depends ultimately upon the importance of shaping the 
new capabilities of the adolescent in conformity with 
the finer traditions of civilised life. Public opinion, 
regretting the generous gesture of 1918, has not at the 
moment accepted the larger view of the mission of 
education ; but as the nation learns to care more for 
the quality of its common manhood and womanhood 
and understands more clearly the conditions upon 
which that quality depends, the forward movement, 
now unhappily arrested, will certainly be resumed. 
For that better time we must prepare and build. 

There is another objection to which I should think 
it unseemly to refer if it were not a stumbling-block to 
so many persons of good will. A liberal public education 
will, they fear, make people unwilling to do much of 
the world’s work which, though disagreeable, must 
still be carried on. The common sense of Dr. Johnson 
gave the proper reply a hundred and fifty years ago. 
Being asked whether the establishment of a school on 
his fnend Bennet Langton’s estate would not tend to 
make the people less industrious, “ No, sir,” said 
Johnson, “ while learning to read write is a dis- 
tinction, the few who have that distinctiem may be the 
less inclined to work ; but when everybody learns to 
read and write, it is no longer a distinction. A man 
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who has a laced waistcoat is too fine a man to work ; 
but if everybody had laced waistcoats, we should have 
people working in laced waistcoats.” 

Lastly, the ironical may ask whether it is an error 
to suppose that the education of the people should 
furnish them with useful knowledge and abilities. Now 
the test of utility which the plain man applies to educa- 
tion is, in principle, sound and indispensable : the only 
point doubtful is whether the test is always based upon 
a sufficiently broad idea of utility. The only .satis- 
factory definition of the useful is that it contributes 
definitely and positively to fullness of life. From that 
point of view it is. useful to teach a ploughboy to love 
poetry and not useful to teach a public schoolboy to 
hate Greek. This is not an argument against teaching 
a subject the disappearance of which from our education 
would be an irreparable disaster. It means merely 
that the literatures of the ancient world, when taught, 
should be taught in such a way as to contribute posi- 
tively to the quality of a modern life. But the term 
“ useful,” according to the definition, certainly includes 
utility in the narrower sense. The daily work of the 
world must be kept going, and one of the essential tasks 
of the schools is to fit the young to carry it on under 
the immensely complicated conditions of present-day 
civilisation. The only limitation imposed by our 
argument is that what is conservative in purpose shall 
be creative in its method and, being so, shall embody 
some dignified tradition of practical, aesthetic, or 
intellectual activity. The condition may be satisfied 
by a technical education ba.scd upon many of the 
great historic occupations of men and women, provided 
that inspiration is sought from the traditions of the 
industry or craft at their noblest. To conceive 
“ secondary education for all ” as meaning “ the 
grammar school curriculum for all ” would be to make 
a most serious blunder. The only mistake more 
serious would be to exclude adolescent boys and girls, 
even of the humblest station, from any essential pari 
of the national inheritance of culture. But this error 
may be avoided while full account is yet taken of the 
far-reaching differences in the talents and ingenium 
of individuals and the rich diversity of the valuable 
currents, intellectual, practical, and aesthetic, in the 
life of the community, of which any one may be made 
the basis of a course truly liberal in quality. 

The last hundred years have greatly accentuated the 
gravity of a problem which was discerned by the 
poet Schiller and diagnosed in the famous “ Letters 
on .Esthetic Education ” he published in 1795. In 
Schiller’s view the immense progress of the modem 
nations has been purchased at the expense of the 
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development of the individual soul, so that, in spite of 
the greatness of our achievements, we are, man for man, 
inferior to the various and well-rounded Athenians of 
the best days. It is the division of labour essential to 
a large-scale organisation of society which has at once 
made general progress possible and individual im- 
poverishment inevitable, for it has cut individual men 
off from experiences that are indispensable to the full 
well-being of mankind. If this was true in the days of 
the French Revolution, how much more true it is to-day, 
and how much more grave the evil. We are told that 
before the era of industrialism the great mass of our 
people enjoyed a culture which, though simple, was 
sincere and at least kept them in touch with the springs 
of beauty. What truth there is in the picture 1 do not 
know, but it is certain that with what is called the 
industrial revolution the conditions that make it cred- 
ible largely disappeared. Tom from the traditions of 
the old rural life and domestic industry and herded into 
towns where in the fight for mere existence they lost 
their hold on all that gave grace to the foraier life, the 
folk who now constitute the bulk of our population 
were cut off effectually from ” sweetness and light.” 
That was the situation when the task of public 
education was taken seriously in hand, and that, 
notwithstanding a great amelioration in details, is for 
far too many the situation to-day. 

There are some who think that the only remedy is 
to cry halt to the modem movement and return 
deliberately to medievalism. That is a counsel of 
de.spair ; instead of indulging idle dreams it will be 
more profitable, assuming the unalterable conditions 
of modern life, to consider how the rest may so be 
modified as to place the true dignity and grace of life 
within the reach of all who are qualified to achieve 
them. That can be done only by a system of education 
which brings the things of enduring and universal 
worth to the doors of the common people. It is what 
has been done by many an elementary school teacher, 
sometimes with scant assistance from public opinion, 
simply because, face to face with his helpless charges, 
he was impelled to give them the best he had to give. 
It will be done with increasing happy results the more 
clearly it is seen that the proper function of the ele- 
mentary schools is something much more than to 
protect the State against the obvious danger of a grossly 
ignorant populace or to ” educate our masters ” in the 
rudiments of citizenship. Unless it be done, unless 
the natural hunger of the people for knowledge and 
beauty be wisely stimulated and widely satisfied, no 
material prosperity can in the end save the social body 
from irretrievable degradation and disaster. 


New Discoveries and Paintings of Palaeolithic Date in the Department 
of the Lot (France). 


■'HE study of palaeolithic man is many-sided. As 
a geologist, treating the tools and objects manu- 
factured by prehistoric man as fossils, the prehistorian 
has determined an archaeological sequence, and, by 
correlating this with the geological record of the earth’s 
history, has been able to suggest a probable chronology. 
As an anatomist, the prehistorian has launched into 
the fascinating study of the evolution of man, and, 
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although hampered by lack of authentic material, has 
already been able to show that this evolution, was by 
no means a simple straightforward affair. As fresh 
material comes to hand it will become possible to 
elucidate further this complex branch of the subject. 
As an ethnologist, the prehistorian has attempted to 
trace the migrations of prehistoric races, and to compare 
their cultures with those of primitive folk still surviving. 
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But perhaps the tnost entrancing branch of prehistory 
is the study of the mural art of these very early peoples. 
Here we are not dealing merely with “ dry bones ” or 
objei'ts made for some immediate and concrete use, nor 
indeed are we dealing, in the vast majority of cases, 
with mere “ home ” decoration. Primitive man, then 
as now, was concerned with his food supply, and the 
art was practised as a form of sympathetic magic. 'Phe 
veil lifts for a moment, revTaling to us the very thoughts 
and aspirations — one might almost say the religion — of 
these early artists. The occurrence of prehistoric 
ceremonial burials has further helped in this study, 
iiiflii ating, as it probably does, something of the nature 
of a cult of the dead. Perhaps some of the cave art 
may be connected witli this. 

The imlaeolithic art for magic purposes occurs em- 
blazoning tlie walls of caves. The darkness and silence 
of these entrances to the bowels of the earth is eminently 
suited to the production in primitive man of a state of 
mind receptive to magic influences. There is actually 
evidence to suggest that a priestly artist caste guided and 
controlh'd these emotions. The painted and engraved 
caves may indeed be described as prehistoric temples. 

For this art to he practised, it is clearly necessary that 
natural caves sliould occur in the district. Hitherto 
three main areas of distribution have been located, one 
in Dordogne (France), around the \’illage of Les Eyzies 
on the banks of the river Vez^re, a tributary'^ of the 
Dordogne ; another in the Pyrenees, especially in the 
department of Ari^ge ; the third in Cantabria (North 
Spain), and extending as far west as Asturias. It would 
now appear that, thanks to the energy of the Abbe 
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Lemozi of Cabrerets near Cahors (Lot), a new region is 
in process of discovery. An announcement of this has 
appeared in V Illustration of October 13, p. 354. The 
article, profusely illustrated, deals with the finds of the 
Abbe Lemozi. It docs not pretend to be a scientific 
expo.sition written by an expert. On the other hand, 
an exceedingly interesting sketch is given of the 
archaeological work done by the Abb^, which it is to be 
hoped he will publish himself in due course. Not only 
have a number of prehistoric “ homes ” been discovered 
under overhanging rocks, many of which have yielded 
rich industries in stone and bone, but a painted cave 
temple, worthy to be compared with those of the 
Dordogne, Pyrenees, and Cantabria, has also been 
exjdored. 

Judging from the illustrations, the date of the art 
would seem to be in part Aurignacian, in part lower 
Magdalenian, but it is impossible to be precise on this 
point from the meagre account given. The animals and 
figures observed ai)parently include reindeer, horse, 
mammoth, bison, “ negative ” human hands, signs, etc. 
Obviously much further work is required before what 
promises to be a new and rich area is properly explored, 
but the Abbe is to be congratulated on what he has 
already done, and V Illustration is to be highly com- 
mended for having brought forward his work in such 
an excellent way. A complete survey of the district 
around Cabrerets, with a scientific account of the 
diggings and of the cave art, will be eagerly awaited 
by all prehistorians. Some reproductions of the new 
prehistoric paintings appeared in the Illustrated London 
of October CO. M. (' H. 


An African Chalicothere. 


By Dr. Chas. W. 

A SMALL collection of fossils from the neighbour- 
^ liood of Albert Nyanza has recently been sent 
for determination to the British Museum by Mr. E. J. 
Wayland, director of the Geologit'al Survey of Uganda. 
The l>eds from which these remains were derived are 
of late Plifxxme or, more probably. Pleistocene age, 
since they include teeth of Hippopotamus and Phaco- 
choerus which do not seem to be distinguishable from 
those of recent forms : with these are bones of croco- 
diles, ('helonia, a large Siluroid fish, and fresh-water 
shells. 

Accompanying these remains there are two or three 
fragments of much greater interest. The most im- 
portant is a phalangeal bone of such peculiar form that 
it is at once seen to belong to a member of the Ancylo- 
poda (Clialicotheroidea). 'J'hese animals are very 
aberrant perissodactyl ungulates in which, instead of 
hoofs, great cleft claws are developed, and the conse- 
quent modification of the foot bones is such that even 
a single phalangeal bone is easily recognisable. These 
large cleft claws were known so long ago as Cuvier’s 
time, and he regarded them as belonging to a giant 
Manis (“ Pangolin gigantesque ”). It was not until 
1888 that Filhol was able to prove that they actually 
belong to an ungulate. The group first appears in the 
Middle Eocene of North America, and in later times it 
spread oN'er the northern hemisphere, remains being 
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found in the Upper Miocene beds of Samos and Pikemii, 
and in India and China in deposits as late as the 
Pleistocene. 

The finding of a Chalicothere in Central Africa is 
of especial interest because a species occurs in Samos 
associated with Samotherium, which is very closely 
similar to the Okapi, the discovery of which a few 
years ago attracted so much attention. It seems just 
possible that a Chalicothere may still survive in the 
same region and may be the basis of the persistent 
rumours of the existence of a large bear- or hyaena- 
like animal. For example, in a letter to Mr. M. A. C. 
Hinton from Capt. C. R. S. Pitman, of Kenya Colony, 
the writer inquires if anything is known of the “ Nandi 
Bear,” stories of which are constantly cropping up. 
Whatever it may turn out to be, the beast seems to be 
nocturnal in its habits and to resemble a very large 
hyaena, an animal in which the proportions of the fore 
and hind limbs are much as in some Chalicotheres. 

It is to be hoped that great efforts will be made to 
settle what this creature is, since, if the suggestion made 
above turns out to be correct, it will be a discovery of 
far greater interest than the Okapi. It does not seem 
at all improbable that, in such a country, even a large 
nocturnal animal might escape notice for a long time : 
even in England few people have ever seen a badger 
in the wild sta^** 
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Obituary. 


The Hon. N. C. Rothschild. 

B y the death on October 12, at the age of forty-six, 
of the Hon. Nathaniel Charles Rothschild, younger 
son of the first Lord Rothschild, Nature in a literal sense, 
entomology, and, it may be added, tropical medicine 
have each sustained a formidable blow. For Mr. 
Rothschild, whose career demonstrated in striking 
fashion that the pursuit of business is by no means 
incompatible with scientific achievement of the first 
rank, was at one and the same time an active partner 
in the firm of Messrs. N. M. Rothschild and Sons ; the 
mainstay of the Society for the Promotion of Nature 
Reserves, to which he contributed practically all the 
funds at its disposal ; and the leading authority on the 
Siphonaptera, or fleas, certain species of which are 
responsilile for the dissemination of plague. 

In 1895, on leaving Harrow, where, in conjunction 
with the late J. L. lionhote, he had already while still 
a schoolboy produced a volume on the local butterflies 
and moths, ('harles Rothschild went up to Trinity 
College, Cambridge, where three years later he obtained 
honours in Part 1 . of the Natural Sciences Tripos. 
After entering the City, besides devoting himself to his 
more immediate interests at New ('ourt, Mr. Roth- 
sc'hild bccsime chairman of the Alliance Assurance 
tompany. The outbreak of the War caused him 
to become closely connected with, and to undertake 
most important work for, more than one Government 
Department ; and his father's various duties, which 
were assumed by Mr. Rothschild on the death of the 
former in the spring of 1915, added to the strain of his j 
many rcs]K)nsibilities. Overwork, cruelly prolonged, 
resulted in 1916 in a nervous breakdown, and from this 
Charles Rotb.schild never fully recovered; so that his 
lamented death at a comparatively early age was clearly 
an after-result of the War. 

Mr. Rothschild, who wa.s a Justice of the Peace and 
had been High Slieriff for Northamptonshire, was also 
a lieutenant for the City of London, and was president 
of the Entomological Society oi London in 1915 and 
1 916. In addition, he was a fellow or member of many 
scientific and learned societies both at home and abroad, 
and had been a member of the honorary committee of 
management of the Imperial Bureau of Entomology, 
from the formation of the latter, as the Entomological 
Research Committee, in 1909. His presidential address 
to the Entomological Society on January 19. 1916. 
consisted in the main of an earnest plea for the pre- 
servation of many species among the British fauna and 
flora, now fast disappearing, or on the verge of, at any 
rate, local extinction ; and appealed for support for the 
Society for the Promotion of Nature Reserves, and for 
the work of the National Trust for the Preservation of 
Places of Natural Beauty or Historical Interest. 

Even in these days of specialisation, it is given to 
few zoological systematists to possess an encyclopaedic 
and practically unique knowledge of an entire group. 
But Charles Rothschild soon became, as he remained 
until the end, the leading authority upon Siphonaptera ; 
and to him, more than to any other, existing, accurate 
knowledge of the fleas of the world is due. Prior to 
Rothschild’s day, the study of Siphonaptera lagpd far 
behind that of most other orders of insects, and in fact, 


with a few notable exceptions, such as Taschenberg and 
C. F. Baker, had been almost entirely neglected by 
entomologists. Rothschild, how^ever, was a prolific 
writer upon his favourite subject, and, while steadily 
accumulating his unrivalled collection of fleas, both 
exotic and endemic, he continued for a quarter of a 
century to diagnose and describe his material in a series 
of papers and monographs of the utmost value. The 
first papers by Mr. Rothschild on Siphonaptera (diag- 
no.scs of two new species of British fleas) appeared in 
1897, when their author was but twenty years of age. 
Sub.sequently his interest was extended to the Siphon- 
aptera of the entire world, and, in the interval betvs^een 
the appearance of his earliest contributions and last 
year, when the latest memoir written by him (a report 
upon the Siphonaptera collected by the Norw^egian 
Expedition to Novaya Zemlya in 1921) was published, 
he was responsible, either singly or in conjunction with 
Dr. K. Jordan, his gifted collaborator, for a very large 
number of authoritative contributions to the literature 
of this group of ectoparasites. 

Some ten years ago Mr. Rothschild, who was a 
generous and frequent benefactor to the Natural History 
Departments of the British Museum, presented to the 
Trustees of that institution his entire collection of 
Siphonaptera and other ectoparasites, with tlie proviso 
that the collection sliould remain in his hands during 
his lifetime. It is understood that the donor also set 
apart a sum of money, the interc.st of whi('h, when the 
collection is handed over to the nation, is to be apjilied 
to its maintenanie and improvement. E. E. A. 


Mr. William Thomson. 

Mr. William Thomson, F.R.S.(Ed.), E.l.('., the 
eminent Manchester consulting chemist and analyst, 
who died suddenly in his Laboratory on October 4, was 
a prominent figure in the chemical circ les of Manchester 
and London during the last fifty years. Born in 1851 in 
Glasgow, he went to Manchester in 1869, and entered as 
assistant to Dr, Crace-Calvert at the Royal Institution 
Laboratory in Princess Street. Four years later, on 
August 25, 1873, at the age of twenty-two, he became 
a partner in the firm of Crace-C'alvert and Thomson, 
and on the death of Dr. Crace-Calvert two months 
afterwards, took sole charge of the practice, and 
combined with this the office of public analyst for 
Stockport, which he continued to the time of his 
death. 

Mr. Thomson joined the Manchester Literary and 
Philosophical Society in 1873, and served on the council 
for many years, acting as president from 1917 to 1919. 
The Society is the richer for his contributions on different 
subjects of scientific interest, some of which during his 
lifetime developed into renowned discoveries. Only 
in November of last year he presented to the Society 
the actual tubes containing sulphides of calcium, 
barium, etc., with which in 1877 he brought to the 
notice of Sir William Crookes the phosphorescent 
properties of these substances. They proved to be 
the first of three steps which led to the discovery of 
X-rays by Prof. Rontgeit. He is also known for his 
work on the detection of arsenic in beer during tjje 
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outbreak of arsenical poisoning some years ago, and 
for his indefatigable and original work on the amount 
of soot in the smoke-laden atmosphere of Manchester. 
His efforts in association with the Manchester and 
Salford Sanitary Association to obtain a purer atmo- 
sphere should be a memorial to him among the public 
of that city. ^ ^ . . 

In recognition of his many original contributions 
to science, Thomson was elected a fellow of the Royal 
Society of Edinburgh in 1876. He was also one of 
the original members of the Society of Chemical 
Industry, was elected to the committee in October 
1 884, and acted as chairman of the Manchester Section 
for some years. He was a prominent member of the 
Institute of Chemistry, of which he was elected a 
fellow in 1877 ; he served on the ('ouncil from 1887 to 
1890 imd from 1893 to 1896. For some years also 
he was on the committee of the Society of Dyers and 
('olourists. He was the author of a book on “The 
Sizing of Cotton Goods,” of which the first edition was 
published in 1877 and the second in 1879. 


Sir William Rice Edwards, K.C.TJ., K.C.I.E., C.M.G. 

I'HE death on October 13 of Major-General Sir 
William Rice Edwards from pneumonia, after a very 
brief illness, at th(‘ comparatively early age of sixty-one, 
has come as a great shock to his many friends, and 
esiiecially to the members of his service, who trusted 
and honoured him as their chief and loved him as an 
upright and sporting gentleman. He studied at the 
London Hospital, took the M.IL with honours and later 
the M.I). of Durham, and entered the Indian Medical 
Service in 1 886, serving in his earlier years at the Eden 
Hospital, Calcutta, and on Lord Roberts’s staff in India 
and later during the South African War, and was 
Residency Surgeon in Kashmir for some years before 
selection' for the administrative grade. After a 
successful period as Surgeon-General, Bengal, where 
his abilities and accessibility endeared him to all who 
had the privilege of serving under him, he succeeded 
Sir Pardey Lukis in 1918 as Director-General at the 
most critical period in the history of the Indian Medical 
Service. He fought unflinchingly, without the least 
regard to his personal prospects, for the Service, first 
to obtain justice with regard to the increased pay 
recommended by the Public Services Commission, 
and afterwards to lessen, so far as possible, the dis- 
astrous effects of the Montague reform scheme. He 
succeeded in the first, with the help of the British 
Medical Association, but regretfully admitted, when 
speaking as chairman of the I.M.S. dinner only last 
June, that he had failed to a large extent in the latter 
superhuman task. He did much to foster the scientific 
work of the bacteriological department, while the 
successful organisation of the Calcutta School of 
Tropical Medicine was due in no small degree to his 
invaluable support. 


By the death, on September 4, of Prof. Dr. Paul 
Friedlander another favourite and successful pupil of 
Adolf von Baeyerhas passed away. He had many 
friends and. was highly esteemed by his colleagues 
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beyond the boundaries of his native country. Paul 
Friedlander was bom in 1857 at Konigsberg, Prussia, 
where, having finished his school education, he began 
his academic studies under Graebe, and continued 
them in Strasbourg and Munich under A. v, Baeyer 
in 1878, whose private assistant he was at the 
time. From 1884 to 1887 Friedl^der was chief 
chemist of the scientific laboratory of tlie Oehler Works 
at Offenbach a.M. Afterwards he entered upon his 
academic career in 1888 at Karlsruhe, where he was 
made professor-extraordinary in 1889 ; from 1895 to 191 1 
he was professor at the Museum of Industrial Tech- 
nology in Vienna, whence he passed to Darmstadt as 
professor of chemistry' of dyestuffs. Friedlander’s most 
important work was connected with the group of 
indigo dyes ; he found that the ancient Tyrian purple, 
the dyc.stuff of the shellfishes, contains highly bromin- 
ated indigo derivatives; his discovery of thio-indigo red, 
a sulphur derivative of indigo, was most important in 
the development of vat dye manufacture, and enabled 
Friedlander to find a number of new compounds. His 
main literary work is well known and in daily use by 
colour and dyestuff chemists, though, so far as we 
know, published in German only. 


Mr. Arthur L. Dearlove, who died on October 19, 
was a well-known consulting engineer. He was senior 
partner in the fimi of Messrs. Clark, Forde and Taylor. 
He superintended the laying of many thousands ol 
miles of submarine cable, and did a large amount of 
cable work during the War. He did much careful 
research work on the ('lark and Weston standard cells, 
and contributed largely to the technical journals. 


We regret to announce the following deaths : 

Prof, Carl Harries, honorary professor of the 
Technical High School at ("harlottenburg, and 
formerly professor of chemistry at Kiel, who was 
known for his work on the action of sodium on 
isoprenc, aged fifty-seven. 

Prof. P. W. Latham, formerly Downing professor 
of medicine in the University of Cambridge, on 
October 29, aged ninety-one. 

Dr. Charles Frederick Millspaugh, curator of the 
department of botany of the Field Museum, Chicago, 
and professor of botany at the University of Chicago 
and the Chicago Medical (xillege, on September 15, 
aged sixty-nine. 

Prof. F, P. Spalding, of the School of Engineering 
of the University of Missouri since 1900, on September 
4, aged sixty-six. 

Dr. J. E. Stead, F.R.S., president of the Iron and 
Steel Institute 1920-21, on October 31, aged seventy- 
two. 

Dr. A. Stutzer, the well-known agricultural chemist 
of the University of Kdnigsberg, who has carried out 
many researches both alone and with collaborators on 
Chile saltpetre, soil organisms, and nitrifying and 
denitrifying bacteria, on September 3, aged seventy- 
four. 

Prof. Tames Sully, emeritus professor of philosophy. 
University College, London, on November i, ag^ 
eighty-one. 


NATURE 



November io, 1923] 


NATURE 


699 


Current Topics and Events. 


H.M. THE King has approved of the following 
awards this year by the president and council of the 
Royal Society — A Royal medal to Sir Napier Shaw, 
for his researches in meteorological science ; a Royal 
medal to Prof. C. J. Martin, for his researches on 
animal metabolism. The following awards have also 
been made by the president and council : — ^The 
Copley medal to Prof. H. Lamb, for his researches 
in mathematical physics ; the Davy medal to Prof. 
H. B. Baker, for his researches on the complete 
drying of gases and liquids ; and the Hughes medal 
to Prof. R. A. Millikan, for his determination of the 
electronic cl>arge and of other physical constants. 

The following is a list of those recommended by 
the president and council of the Royal Society for 
election to the council at the anniversary meeting 
on November 30 : — President : Sir Charles Sherring- 
ton ; Treasurer : Sir David Prain ; Secretaries : Mr. 
W. B. Hardy and Mr. J. H. Jean.s ; Foreign Secretary : 
Sir Arthur Schuster ; Other Members of Council : Sir 
Frederick Andrewes, Prof. C. G. Barkla, Sir William 
Bragg, Prof W. E. Dalby, Prof. A. S. Eddington, 
Prof. T. R. Elliott, Prof. E. S. Goodrich, Sir Sidney 
Harmer, Sir Thomas Holland, Sir Frederick Keeble, 
Prof. 'I K Merton, Prof 11 . F. Newall, Prof. D Noel 
Baton, Dr. A Scott, Mr. F. E. Smith, and Prof. J. F. 
Thorpe. 

On Saturday, November 3, His Majesty the King 
of Sweden, accompanied by Baron Palmstierna, the 
Swedish Minister, and the Royal Suite, visited the 
Linnean Society’s rooms in Burlington House, and 
was received by Dr. A. B. Rendle, the pre.sidcnt, the 
ofheers, council, and staff. An inspection was made 
of the various objects of interest connected with the 
great Swedish naturalist, Carl von Linn^, such as 
his herbarium and zoological collections, manu- 
scripts, correspondence, and volumes copiously 
annotated by their author. Before leaving, the King 
signed the Roll and Charter Book of the Society, 
on the emblazoned vellum page specially prepared 
for signature. 

According to a telegram from New York which 
appeared in the Times of October 31, an expedition 
of the Smithsonian Institution, of which Dr. J. P. 
Harrington is the head, has discovered, at Santa 
Barbara, in California, two human skulls for which a 
very liigh antiquity is claimed. They are said to 
belong to an era far earlier than that of Neanderthal 
man. The evidence upon which tliis claim is based 
would appear to be a low forehead and very pro- 
nounced eyebrow ridges. The mouth cavity is ex- 
tremely large and the walls of the skull very thick. 
They are said to be twice the thickness of ancient 
Indians' skulls. Until more detailed evidence is 
available, judgment must be suspended as to the 
likelihood of this claim to a high antiquity being 
substantiated ; but it may be pointed out that 
skulls exhibiting Neanderthaloid characteristics, 
especially in the pronounced eyebrow ridges, have 
been found on more than one occasiijn in the United 

NO. 2819, VOL. 1 12] 


Slates. Although a great age has been attributed 
to them, upon further examination they have been 
pronounced to be merely a relatively modern variety 
of the Indian type. It is significant that the new 
Santa Barbara skulls were associated with a material 
culture, implements, fish-hooks, etc., which is said 
to show a great advance upon any culture that can 
be associated with Neanderthal man. 

The Times of November i contains an interesting 
account by its Peking correspondent of some results 
of the American Expedition to Mongolia organised 
by Prof. Osborn and led by Mr. R. C. Andrews, 
which included Mr. W. Granger as palieontologist, 
and Mr. F. K. Morris as zoologist. The expedition 
was despatched in consequence of the reported 
existence of vertebrate fossils in Mongolia. Mr. 
Andre-w^, in a preliminary visit to '^the area, found 
indications that a systematic search might yield a 
rich harvest of Mesozoic vertebrates. The expedition 
with five motors and seventy camels travelled through 
Kalgan to part of the Gobi Desert — about 300 miles 
south-west of Urga. Excavations there resulted in 
the discovery of seventy skulls and twelve complete 
skeletons. The local conditions are so favourable 
for the perfect preservation of fossils that fourteen 
fossil reptile eggs were found, one of which contains 
an embryo of an unhatched Dinosaur. Five eggs 
were found in a nest clo.se beside the skeleton of what 
was presumably the parent reptile. The .shells had 
been cracked and gradually filled by the fine, wind- 
blown dust which formed the loess. The skeletons 
are Mesozoic Dinosaurs and are regarded by Prof. 
Osborn as the ancestors of the famous fossil horned 
reptiles of Montana. One of them has been named 
Protoceratops andrewsi. Prof. Osborn considers that 
the Dinosaurs developed in the northern plains of 
the Old World and thence crossed into America 
through northern China. The collections are being 
taken to the American Museum in New York. It is 
hoped that funds will be raised to continue the work 
in Mongolia on a still larger scale. Preliminary 
technical reports on the discoveries have been already 
published in America, and announced by members of 
the expedition to the Geological Society of Chin a. 

The foundation ceremony at Sukkur in the Pro- 
vince of Sind, India, on October 24, when Sir George 
Lloyd, the retiring Governor of Bombay, laid a stone 
which marks the commencement of operations for 
the amstruction of an irrigation barrage, is worthy 
of more than the casual note which has appeared 
in the daily press. It marks the inception of, perhaps, 
the largest and most impressive irrigation scheme 
constructed in any part of the world. Sind, which 
is one of the driest tracts in India, depends for its 
irrigation upon inundation canals from the river 
Indus, the overflow fronts which is sporadic and 
fluctuating. In flood times there is a full supply of 
water ; during the cold season only the most fortu- 
nately situated areas obtain any supply at all, while 
a minimum of 20,000 cubic feet of water per second 
runs waste to the sea. It is the object of the barrage 
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to regulate the How so as to secure an adequate 
supply throughout the year. , The barra^ge at^pture 
the 

Th«se 

canals they feed, three will be wider tbiui ^ Saeii')| 
Canal, and the central rice canal wiU have, a dis- 
charge equal to that of the Thames, The gross area 
commanded by the works embraces 7J million acres, 
of which 6i million acres are culturable, and an annual 
area of 5^ million acres under irrigation is contem- 
plated. The total cultivated area in Egypt is thus 
exceeded by half a rniilion acres in this one scheme 
lot a single province in India. The estimated outlay 
on tbe project amounts to more than twelve millions 
stei\mg. 

Apparently ^he principle of organic evolution is 
still under public discussion in the United States 
through Mr. W. J. Bryan’s campaign against it. 
Tlie Journal of the Washington Academy of Sciences 
(vol. 16, No. J3, October) contains the following 
amusing comments by Dr. C. W, Stiles from the 
J’roceedings of the Biological Society of America, 
which is affiliated with the Academy : " According 
to Mr. Bryan’s premises, all germs which cause 
disease must have been created m the beginning as 
they cxi.st lo-day. If it is to be conceded that these 
germs were originally created m some form other 
than as disea.se germs, the theory of evolution stands 
admitted. Obviously, since Adam was the last 
animal created and since the animals were not created 
until after the plants, it is unthinkable that any of 
the numerous germs which cause disease were created 
after Adam Since disease germs arc dependent for 
their e?iistence upon animals and plants in which 
they cause disease, it is clear that these germs could 
not have been created or have exi.sted prior to the 
creation of their victims. A challenge of this deduc- 
tion would be an admission that the germs were not 
created as they are to-day, but that they later 
evolved into disease germs ; but this would be an 
admission of evolution. Therefore, if Mr. Bryan's 
challenge is to be accepted, we must conclude that 
Adam harbored every germ disease which is char- 
acteristic of man or dependent on man for its life 
cycle.” 

A CRITICAL examination of Berthelot’s work on 
Arabic chemistry has been published by Mr. E. J. 
Holmyard in Chemistry and Industry (Oct. 5 and 12). 
The criticism is arranged under three headings, 
dealing respectively with Berthelot's qualifications for 
his task, with his choice of material, and with his 
treatment of the material chosen. It is concluded 
that Berthelot undoubtedly possessed the necessary 
scientific qualifications, but was hampered by having 
to rely on translations fjom the Arabic which were 
not wholly accurate from a technical point of view. 
He also devoted his attention to three points only, 
namely, the Arabic originals of Latin works, to the 
influence of the Greek alchemists, and to the works 
of jabir ibn HayySn and their relation to the Latin 
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to the histoty ^ chemistry has probably gone further 
toan IS justifiable, the conclusions of Mr. Holmyard 
II a^epted, will make it necessary to exercise great 
caution in following the French author in his treat- 
ment of Arabic chemistry. The great gap in our 
knowledge of the middle period of Arabic chemistry, 
to which Mr. Holmyard refers, will have to be filled 
in before any definite conclusions can be drawn as 
to the general influence of the workers of Islam on 
the progress of chemical thought. It may even now 
be asserted, however, that the judgments of previous 
historians may require modifications in several 
' directions. Although some distinguished Orientalists 
abroad, notably Prof. E. Wiedemann and Prof. 
Ruska, have performed most valuable services in 
the region of Arabic science, the attention of other 
students is much to be desired. 

Dr. H. Levinstein, who is a member of the 
scientific committee directing the chemical exhibits 
for the British Empin; Exhibition at WenibU^y, in 
the course of some remarks made recently, stated that 
the pure chemistry exhibit is being organised by a 
committee representing all the relevant scientific 
societies, supported and greatly assisted by the 
advice and co-operation of the Koyal Society. The 
intention is to produce an exhibit which will make 
plain to the world what British men of science have 
done and are doing to build up the science of chemistry 
as it is known in the world to-day. 1'he pure 
chemistry exhibit at Wembley should for ever 
destroy the illusion, which had some justification 
m the past, that British university training and 
research in chemistry is below the highest standard 
of other countries. This would not have been true 
in the same sense thirty years ago. The following 
conveners have agreed to organise the various 
sections of the chemical exhibit : Sir Ernest Ruther- 
ford (structure of the atom), Prof. J C. McT.ennan 
(spectroscopy), Sir Henry Micrs (crystal lograjihy and 
crystal structure). Dr. A. T>apworlh (valency theories 
and theories of chemical combination), Dr. T. Slater 
Price (photography), Prof. F. G. Donnan (general 
physical chemistry), Dr. Alexander Scott (atomic 
weight determination), Mr. A. Chaston Chapman 
(analysis : hydrogen ion concentration), Prof. E. C. C. 
Baly (general inorganic). Prof. A, Smithells (flame, 
fuel, and explosion waves), Dr. Henry and Prof. 

F. L. Pyman (organic chemistry), Mr. J. L. Baker 
(biochemistry). Sir John Russell (agricultural 
chemistry). Principal J. C. Irvine (sugars), Prof. 

G. G. Henderson (terpenes), Prof. I, M. Heilbron 
(plant colouring matters). Dr. J. T Hewitt (coal-tar 
colouring matters), Prof. J. F. Thorpe (general 
organic chemistry), Mr. C. F. Cross (cellulose), Dr. 
E. F, Armstrong (catalysis), Mr. W. F. Reid (ex- 
plosives), Dr, W. R. Ormandy (plastics). Commander 
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R. R. Stokes- Rees (apparatus). Pfof. J. W. Hinchley, 
^chemical engineering, Mr. R. B. Pilcher (historical). 

Thb first Worid Power Conference wiR be held on 
June 30-3 uly 12 next at the British Empire Exhi^- 
tion. It has been promoted by the British Elec- 
trical and Allied Manufacturers' Association (the 
B.E.A.M.A.), in co-operation with many technical 
and scientific institutions. The subject discussed 
will be the production and generation of energy m all 
its forms. It is very satisfactory to notice that 
practically every civilised country is sending delegates, 
and many engineers of world-wide eminence will read 
papers on power generation and distribution, and on 
electric traction. Considering what different solu- 
tions have been standardised in the various countries, 
a comparison of costs will lead to results of permanent 
value. One point, however, that the promoters of 
this international conference seem to have overlooked 
is that the date of the centenary of the birth of I.ord 
Ivelvin is on June 26. Few, therefore, of the eminent 
delegates will be able to take part in the celebration. 
As Lord Kelvin is admittedly the greatest physicist 
of the Victorian age, and po.ssibly the greatest natural 
philosopher since Sir Isaac Newton, foreign men of 
science and engineers will doubtless want to take part 
in our celebrations. 

Till!, opening meeting of the new session of the 
Newcomen Society lor the Study of the History of 
Kngineering and Technology was held on Friday, 
October 2O, in the apjiropnate atmosphere of Prince 
Henry's Room, Fleet Street, when the president, 
Loughnan St. L. Pendred, delivered his presidential 
addre.ss on " The Value of the History of Technology.” 
Mr. Pendred said he had in the first instance examined 
what were the views held as to the use of history in 
general, and, m spite of all that had been written on 
the subject, he found it iinjiossible to believe, for 
example, that the events of the Hundred Years War 
were of the slightest use to us m the recent struggle 
with Germany or that the Battle of Jutland owed 
anytliing to Admiral Mahan’s examination of Nelson’s 
orders at Trafalgar. The importance of history 
resided in its evolutionary characteristics, and in this 
aspect technology, reflecting as it doe.s the most 
important endeavours of mankind from the earliest 
times, IS worthy of serious investigation as those 
natural causes by which man himself was developed 
from a lower creation. Strange as it may appear, 
development has never received a modicum of the 
attention that is paid to systems of philosophy, yet 
these have made far less difference to the world than 
have advances in technology. This is partly the case 
because, while the documentation of the ordinary 
forms of history is abundant, that for the relationships 
of human progress to technical development is scanty. 
Mr. Pendred also alluded to the value of the historical 
method in teaching technology and, by inspiration 
from its achievements, in the formation of character. 

October rains were heavy over the British Islands, 
especially in the midland, western, and south-eastern 
districts. In London, according to the Greenwich 
observations, the total rainfall for j:he month was 
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5*07 in., falling on twenty-three days. October was 
by fiur the month so far this y^r the next 

wettent w'aa February, with 2*^5 in. The 

monthly totatl is the heaviest since July 1918, when 
the fall was 7*35 in. ; it is the wettest October since 
1882, when the measurement for the month was 
5-42 in., though in i88o the rainfall for October was 
7*65 in., the heaviest for the corresponding month 
for upwards of 100 years. At Greenwich the rainfall 
this year for the ten months to the end of October is 
20-37 in., which is 1-41 in. more than the normal. 
At Eastbourne the rainfall, measured in the Old 
Town, for October was 7*48 in., rain falling on 
twenty-three days ; the measurement for twenty- 
four hours on the morning of October 24 was 1-51 in. 
In 1889 the October rainfall at Eastbourne was 
8-15 in., and in December 1915 the measurement was 
8-37 in. The excess of rain at Eastbourne for the 
la.sl ten months is nearly 7 inches. At the Rotham- 
sted Experimental Station, according to the Times 
of November 3, the rainfall in October measured 
I 4-07 in., an excess of 1-91 in. , of this 3-45 in drained 
through 60 inches of soil, against an average for 
October of 1-67 in., giving an excess of 1-78 in. 
The soil is saturated, and it seems probable that the 
winter rams will increase the supply of underground 
water, which is still deficient. . 

A GENKKAL discussioii on ” Electrode Reactions 
and Equilibria ” will be held by the Faraday Society 
meeting at tli^ Institution of Electrical FCngineers 
on Monday, November 2O. The first session of the 
meeting will extend from 3 to 5 p.m., and will deal 
with ” O^nditions of Equilibrium at Reversible 
Electrodes.” Sir Robert Robertson, president of the 
Society, will pre.side. and the introductory address 
will be given by Dr. E. K. Rideal. Among the 
speakers will be Prof. Biilraan, of Copenhagen, who 
will read a paper on ” Some Oxidation and Reduction 
Electrodes and their importance to Organic Chem- 
istry.” After an interval for tea the meeting will 
resume at 5.30 p.m., and will devote itself to the 
consideration of ” Irreversible Electrode Effects, 
including Pa.ssivity and Overvoltage.” Prof. F. G. 
Donnan, vice-president, will preside over this session, 
and the intrcnluctory address will be given by T^rof. 
A. J. Allmand. At the conclusion of the meeting 
a dinner will be held at the Holborn Restaurant to 
be followed by an informal conference. Members of 
the Chemical Society, the Physical Society, and the 
In-stitution of Electrical Engineers, have been invited 
to attend this discussion. Others interested should 
apply to the Secretary of the Faraday Society, 10 
Essex Street, London, W.C.2, from whom a full 
programme may be obtained. 

Col. Rookes Evelyn Bell Crompton, past- 
president, has been elected an honorary member of 
the Institution of Electrical Engineers. 

At a general meeting of the members of the Royal 
Institution held on November 5, the thanks of the 
members were returned to Mr. F. Coston Taylor for 
his donation of one hundred guineas to the research 
fund, and to Mr. Robert Mond for his gift of busts 
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and medallions of Dr. Ludwig Mond, Cannizzaro, 
Liehjg, Berzelius, and others ; statuette of Sir James 
Dewar, and many portraits and photographs. The 
death ol Prof. Jules Violle, an honorary member of 
the Institution, was announced, and a resolution of 
condolence with the family was passed. 

The Dr. Mann Juvenile Lectures of the Royal 
Society of Arts for the new session will he delivered 
respectively by Prof. W. A. Bone and Mrs. J. W. 
Henshaw. Prof. Bone’s lectures will deal with 
“ I'ire and Explosions,” and be given on January 2 
and g. Mrs. Henshaw’s lecture, entitled “ Among 
the Selkirk Mountains of Canada, with Ice-axe and 
('amera,” will be given on January 16. The lecture 
hour in each case will be 3 o’clock. 

A TECHNICAL assistant is required by the Royal 
Aircraft Establishment, South Karnborough, Hants, 
whose duties will be research in problems relating 
to electric ignition, ('andidates should pos.sess an 
honours degree 111 jihysics or electrical engineering, 
or efjuivaleiit qualilication.s, and have had experience 
of research work in electrical subjects, preferably in 
connexion with high frequency work. Applications 
.should be addressed to the Superintendent of the 
Royal Aircraft Establishment, quoting reference 
A20. 

The Department of Agriculture in Kenya is 
re(iinring an agricultural as.sistant to help the director 
and deputy-director of agriculture .in supervising 
agricultural work, particularly native agricultural 
services. Candidates should possess a degree or 
diploma in agriculture, a good knowledge of tropical 
agriculture, and have had experience in agricultural 
practice. Written applications for the post should 


be sent to the Assistant Private Secretary (Appoint- 
ments), Colonial Office, Downing Street, S.W.i, 
upon forms obtainable from the same address. 

Mr. B. M. Headicar, honorary secretary of the 
Universities’ Library for Central Europe, sends us 
a list of German chemical literature at his disposal 
for exchange for similar English literature published 
since 1914. Alternatively any literature of scientific 
interest would be accepted and a quid, pro quo ex- 
change is not stipulated. Inc[uiries may be addressed 
to Mr. Headicar at the London School of Economics,. 
Clare Market, London, W C.z. The list includes 
volumes of the Berliner Berichte, Zeitschrift fur 
angewandte Chemie, Chemiker Zeitung, ” Technisch- 
Cliemisches Jahrbuch,” Abegg’s ” Handbuch der 
anorganischen Chemie,” and Zeitschrift fur Chemie: 
und Industrie dcr Kolloidc. 

The October number of the Journal of the Royal 
I’hotographic Society is devoted to the Society's 
Exhibition. It is copiously illustrated and contains 
.several article.s which refer chiefly to pictorial matters. 
But Dr. B. T. J. (ilover, of i.iverpool, writes as ” a 
technician,” and points out, with examples, how 
often the gradation of the prints is falsified by under 
exposure, over development, and manipulation, as m 
the making of gum prints and bromoils. Indeed 
with regard to bromoils he asks, " Can any one show 
me a bromoil print in wliich they [tone values] are 
right ? ” As he also gives examples that show 
" an exquisite quality ” resulting from sound photo- 
graphic technique, a study of his comments cannot 
fail to be ol interest to those who favour pure photo- 
graphy as well as to those who think that photography 
is not good enough and seek to improve it by what 
they call ” control.” 


Our Astronomical Column. 


A Brieht Metkok. — Mr. W. E. Denning writes 
from Bristol that on November 3, at fth 23'" G.M.T., 
he observed a large meteor, e(]ual to Venus in bright- 
ness, shooting downwards in the southern sky from 
■29.5 I'M h” to 308'"’ - 21". The nucleus gave a flash 
at the end of its flight and left a white streak. The 
direction of the course of the object was from a 
radiant point near li Ursa? Majoris, wliich siqqilies 
many meteors at this time of the year and appears 
to be a well-defined centre of recurrent radiation at 
various periods of the year. The shower or showers 
has or have been freijiiently observed in the last 
quarter of the year and deserves more thorough 
investigation. 

SuECTKOSCOl’lC AND TRIGONOMETRICAL PARALLAXES. 

— A. Pannekoek {Observatory, October 1923) gives 
reasons for believing that the variation of intensity of 
certain spectral lines is not directly a measure of "the 
star’s absolute luminosity, but of the intensity ot 
gravity at its surface, which affects the ionisation of 
its atmosphere. For the same spectral class the 
quantity derivable from the spectrum is tlJt ratio 
of luminosity to mass. 'I'he mean spectroscopic 
parallaxes of 'groups of stars will not be affected, but 
those of individual stars will be, if their mass 4 iffers 
from the mean mass of the class. For example, the 
trigonometrical parallax of « Indi is 0-28 , while 
0*45'’ has been given as the spectroscopic value. If 
there is no error in either value, the star's mass is 
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2-f) times the mean mass of spectral type K5. This 
would thus appear to be a method of determining the 
masses of the nearer stars if non-binanes, while tlie 
binaries would .serve to test the truth of the principle. 

W. J. Luyten contributes a paper to Proc. Nat. 
Acad. Sci (September H123) in which he examines 
the .systematic errors of trigonometrical parallaxes. 
Van ithijn recently gave reasons for thinking them 
to be too large from a study of the proper motions and 
radial velocities. T.uyten uses the same material as 
Van Rhijn, but discusses it differently. He deduces 
two graphs ; one by grouping the stars by measured 
parallaxes and forming a graph connecting mean 
apparent magnitude with reduced parallax ; the 
other by grouping according to apparent magnitude, 
and again forming a graph. He considers that the 
truth lies between his two graphs, and deduces that 
the Allegheny parallaxes are not too large, as Van 
Rhijn stated," but if anything too small. He further 
compares the absolute magnitudes deduced from the 
measured parallaxes with those deduced from proper 
motions. He thus obtains for the Ko giants the 
mean absolute magnitude o-8 (two independent dis- 
cussions give 0-6 and i-o), while ,the trigonometrical 
parallaxes give 07, again suggesting that the latter 
are if anything too small. 

It is useful to apply these tests, for the spectro- 
scopic parallaxes would be affected by systematic 
errors in the trigonometrical ones that were used for 
calibration of the spectral curves. 
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Research Items. 


Indian Villages in the Eastern United States. 
— Various writers during the eighteenth centurjr 
mentioned the Indian tribes in the Upper Missouri 
Valley, but their accounts are vague, and little was 
known of these tribes until the transfer of Ixmisiana 
to the United States. The condition and structure 
of their abandoned villages have been examined by 
Mr. D. I. Bushnell in Bulletin No. 77 of the American 
Jhireau of Ethnology. Natural environment influ- 
enced the various types of structure. Thus in the 
densely timbered countiy to the north, about the 
head-waters of the Mississippi and far beyond, the 
mat- and bark-covered wigwams were developed and 
employed practically to the exclusion of all other 
forms of dwelling. But in the plains, and in the 
regions bordering on the great buffalo ranges, the 
skm-covered tipis predominated, though other forms 
were sometimes constructed by the same people. 
The earth lodges erected by the tribes in the Missouri 
Valley were the most interesting structures east of 
the Rocky Mountains, and these at once suggest the 
rotundas, or great council- houses, once built by the 
Ciicrokees and Creeks east of the Mississippi. The 
discussion of these various types of habitation is most 
instructive, and, as is the case with other publications 
of the Ihireau, the monograph is fully illustrated by 
admirable photographs. 

Purposive or Mechanical Psychology. — In the 
Psyihological Peviciv (Vol. 30, No. 4) Prof. Win. 
JVlcDougall gives a very clear and interesting account 
of the rival theories of purposive and mechanical 
psvcliology. Some years ago, m fiis well-known book, 
“ Body and Mind,” he reviewed the position as it 
stood then from the historical and modern point of 
view ; in this paper he reaffirms his belief in purposive 
psychology and considers that form of mechamslic 
psychology which is popular now, namely, that of 
bchavourisin. He admits that there is no logical 
reason why behaviourists sliould necessarily be 
mechanists, but .shows that actually very many of 
them arc. J-'or certain very limited piiqioses 
mechanical psychology may have value as providing 
a convimient terminology; but as soon as a study of 
personalities is required, then the student is im- 
mediately concerned with energy, persustence, 
ambition, etc., qualities which the mechanistic 
psvcliology cannot explain. If a psychology is 
reipiired Avhich shall be able to explain the life of man 
in society or to aid those in mental distress, or to 
difl^ct education, or to further the problems of ethics, 
politics, or economics, then that psychology must 
take into account purposes and motives ; mechanical 
psychology as such can know nothing and teach 
nothing about human motives. 

Nitrogen-fixing Bacteria in Leaf Nodules. 
— L. A Boodle, in an interesting note in the Kew 
Bulletin (No. g, for 1923, p. 346), directs attention 
to the little-known phenomenon of nodules contain- 
ing nitrogen-fixing bacteria occurring as a rule upon 
the leaves of some of the tropical Rubiaceae. The 
bacteria occur in the seed, between the embryo and 
endosperm, so that the seedling is infected on germina- 
tion. The bacteria then establish themselves in the 
leaf-buds, in a gummy secretion within the stipular 
sheath, and from thence enter the young leaves 
through stomata. The nitrogen-fixing capacity of 
these bacteria has been experimentally established 
by von Faber ; Rao in India recently confirming 
this fact. It is interesting to learn that native 
practice in India and Ceylon values highly the leaves 
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of species of Pavetta and Chomelia, which bear 
nodules harbouring these bacteria, for use as green 
manure. 

New Plants. — Part iv. of the new volume (148) of 
Curtis’s Botanical Magazine contains several plants 
of especial systematic interest. Clethra Ddavayi, 
Franch. belongs to a genus regarded as having 
Ericoid affinities, although with free petals. Reasons 
have also been given for placing Clethra with the 
Theaceae and Dilleniaceae among the more primitive 
Parietales, but Dr. Stapf argues that our respect for 
the taxonomic value of gamopetaly must make us 
resist a recent suggestion to bring the Ericaceae also 
over to the side of the Theaceae. Carmichaelia 
australis, R. Br., is a plant belonging to a remarkable 
genus, almost confined to New Zealand, not before 
illustrated in thi.s work. Cheeseman terms the genus 
the most difficult in the New Zealand flora for the 
systematist ; ' ' everything but the pods seems to be in 
a state of flux.” Rhododendron sinogrande, Ball. f. et 
W. W. Smith, was regarded by Sir I. Bailey Balfour 
as the Chinese representative of the Himalayan 
R grande. Wall. Tt is described as having ” the finest 
leaves of any evergreen yet seen m this country.” 
.Admiral II. Lynes is (pioted for an admirable descrip- 
tion of the habitat on the Lake Chad- Nile divide 
where the brilliantly coloured Hremanthns Lynesii, 
Stapf, was first discovered. The new species is 
illustrated from one of the last plants sent in to Kew 
by the late Mr. Elwes from his garden at Colesbornc 
Park. Wattakaka sinensis, Stapf, is a climbing 
Asclepiad, which has figured under many generic 
names, but Dr. Stapf agrees with recent systematic 
reports that the Chinese species must go with its 
Malayan fellow, W. volnbihs, into a separate genus, 
the name for which is derived from the Malayan 
species. Eelnum cwleste, Stapf, is another endemic 
species confined to a very restricted area within the 
Canary Islands. There are already three other 
endemic species of Echium known from the island of 
Palma, and one of these, E.gentianoides, like the present 
species, is known only from the mountains above 
fiarafia. E. cadeste is perhaps the most beautiful of 
this .striking group of endemics, and may therefore 
bo of interest to horticulturists, as several striking 
hvbnds have already been produced from species 
of Echium. 

Australian Dung Beetles. — In the Records of 
the South Australian Museum, vol. ii. No. 3, June 
1923, are several noteworthy papers on Australian 
insects. Mr. Arthur M. Lea treats of the dung beetles 
of the sub-family C'oprides, but in comparison with 
other parts of the world Australia is poor in indigenous 
species of these insects. This, however, is .scarcely 
surprising considering the dearth of large indigenous 
mammals. Dung beetles of several kinds have multi- 
plied with the distribution of domestic animals, and 
many European species have been introduced. 
Several of the genera are of exceptional interest, 
especially Macropocopris, species of which live m fur 
about the anal region of marsupials, and have de- 
veloped very powerful claws : one species, M. sym- 
bioticus, has been found in the cloaca of a wallaby. 

Praying Insects of Australia. — The Mairtidre or 
praying insects of Australia arc enumerated by Mr. 
Norman B. Tindale in the Records of the South 
Australian Museum, vol. ii. No. 3, June 1923. They 
are evidently abundantly represented. The known 
Australian species now number 76, including 4 genera 
and 16 species added by Mr, Tindale. One of the 
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most interesting forms is Bolhe maia sp. nov., which 
is the smallest known mantis and attains a length of 
only 8 mm. Mr. Tindale mentions that it came freely 
to light in a camp, and was so active that it was very 
difficult to capture ; it often seized flies and other 
insects which had been likewise attracted. Another 
new mantid, Parhicrodula majuscula, is probably the 
largest Australian member of the family, and the 
female measures 95 mm. long, while the outspread 
tegmina have an expanse of 1 1 3 mm. A third species, 
Orthodera ministrahs 1^'ab., seems to occur in all parts 
of the continent as well as in Tasmania. It exhibits 
a wide range of variation, which has resulted in an ex- 
tensive synonymy ; notwithstanding its wide distribu- 
tion, it does not appear to have developed any clearly 
defined local races, unless the Tasmanian form is to 
be regarded as coming under that category. 

The ICarly Prohoscideans. — ^Much has been 
wntfen on the genus Moentlu'rium, which is known 
from its remains in the Qasr-el-Sagha beds of the 
h’ayfim in Kgypt, and was first described by C. W. 
Andrews of ihe British Museum. H. Matsumoto 
(Bull. Amer. Museum Nat. llist., vol. 48, p. 97, 1923) 
now reviews the species, with the aid of specimens 
in the American Museum of Natural History, and 
concludes that M. Schlasser was not justified in 
regarding the smaller forms styled M. gracile and 
M. tfif’odon as sexual varieties respectively of M. 
lyonsi and his species M. a-ndreiosi. Schlasser retained 
only the last two names ; Matsumoto points out 
that, even in that cas(^, the name trigod on has priority 
over Schlasser’s andrew&i. He concludes, however, 
that all four species are distinct, and he thus keeps 
the happily named M. aridrcwsi on the list. He 
regards some early Moeritherium as ancestral to 
Pala'omastodon, with which three of the known 
species are associated in the Oligocenc (or “ Upper 
h'oeene ”) beds. M. gracilc is known only from the 
lower series, the Qasr-el-Sagha beds, here styled 
Middle Eocene. I'he author supports the views of 
Andrews, and emphasises the proboscidean characters 
as against those that have been held by others to 
be siremau. He remarks that, while Moeritherium 
no doubt haunted watery places, its anatomy does 
not indicate that it was more acjuatic than Hippo- 
potamus. 

txEOLOGY OK THE Wealu. — The Geologffcal Survey 
of Great Britain has issued a memoir on “The Con- 
cealed Mesozoic Rocks in Kent,” by G. W. Lamplugh, 
h\ L. Kitchin, and J. Pringle (E. Stanford, Ltd., 
1923 ; price 75. 6rf.). A great deal of interesting 
information is here brought together as to the floor 
on wliich the best-stndieef Cretaceous rocks in Britain 
rest, and special attention is directed to the com- 
parison now po.ssible of the Kimmeridge Clay of Kent 
with that of Dorsetshire. In the Proceedings and 
Transactions of the Croydon Natural History and 
Scientific Society, vol. 9, pt. 3 (Croydon : Roffey and 
<'lark; price 55., 1923), Mr. C. C. Fagg, president for 
1922, treats of the recession of the chalk escarpment 
in the district south of Croydon, and shows how the 
dry gaps have been influenced by the lowering of the 
surface of the Gault. He points out that the River 
Mole just below Dorking tends to disappear in summer, 
and how, in no long geological time, it will cease to 
run through the gap, and will be captured by tribu- 
taries of the Wey. Numerous sections illustrate 
this paper. It is followed by one by Mr. G. T. 
McKay on meanders, dealing specially with the Mole. 
The influence of the veteran geologist, Mr. Wm. 
Whitaker, at Croydon has clearly l^en fruitful in 
guiding geological research. 
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Chemical Porcelain. — An article by Dr. G. N. 
White on ” The Manufacture of English Chemical 
Porcelain ” appears in the Chemical Age for Sept. 29- 
The basis of all pottery is china clay, which is a com- 
plex, but relatively unstable, substance, for it decom- 
poses at about 600® C., the products of decomposi- 
tion being alumina and silica. The latter substances 
unite only at very high temperatures, about 1650° C. ; 
the use of lower temperatures yields a porous product 
which is useless for chemical ware. Fluxes are added 
[e.g. sdica and felspar mixture), so that a vitrified 
product results, though for chemical ware the 
amount added must be a minimum. The article is 
illustrated with photomicrographs, and types of 
fracture — mechanical and heat — are discussed. 

Definitions of Photometric Quantities. — The 
National Illumination Committee of Great Britain 
has now supplemented the useful work it has already 
done in connexion with definitions of the chief photo- 
metric quantities by a list of symbols denoting 
luminous flux (F), candle power (J), illumination (E), 
and brightness (B). Greek letters are also proposed 
to indicate reflection, absorption, and transmission 
ratios. The aim has been twofold : (a) to unify exist- 
ing practice, and (h) to avoid possible confusion with 
international electrical symbols. Explanations of 
the reasons leading to the adoption of these symbols 
are given in tabular form. Those for luminous flux, 
illumination, and brightness are alreadv widely 
adopted. The only notable deyiarture is in the 
adoption of ” J ” for candle power — a symbol general 
in Germany, but not elsewhere. The reason for 
rejecting ”1,” which is at present very generally 
used, is that this symbol is unfortunately alreatly 
assigned to current m international electrical nomen- 
clature. 

Corrosion of Condenser Tubes. — Some of the 
more important recent results of the investigations 
conducted for the Corrosion Committee of the In- 
stitute of Metals are contained in a paper jiresentcd to 
the North-cast Coast Institution of Engineers and 
Shipbuilders on October 19 by Dr. Bengougli, Mr. R. 
May, and Miss Pirret. Very rapid corrosion of con- 
denser tubes is essentially a recent trouble, and takes 
the form of smoothly water-worn depressions, extend- 
ing over several feet of the tube, and mostly in certain 
jpositions. Electrolytic protection fails to prevent it. 
Should a tube survive the first few weeks under the 
given conditions, attack of this kind is not likely to 
occur later. The effects are not due to uneven com- 
position of the tubes or to surface imperfections, and 
laboratory experiments show that the cause is the 
presence of entangled air in the water, which in 
modern practice travels with a high velocity. The 
critical period in the life of a tube is its early life, 
before a coating of scale has had an opportunity of 
forming ; once this scale has firmly established itself 
the resistance to corrosion is very greatly increased. 
Different waters also differ in regard to their power of 
foaming, those which readily foam being the most 
corrosive in presence of air. The attack is usually 
limited to certain parts of the condenser, and when 
defects are discovered the renewal of tubes should be 
limited to those parts, as the wholesale re-tubing of 
the condenser may mean the removal of a large 
number of perfectly good tubes which have already 
receiv^ their protective coating of scale. High 
water speeds and high vacua are l^e modern condi- 
tions that have brought about this trouble. It is 
suggested that the artificial production Of a scale 
on the tubes before putting into use may be found 
to be practicably. 
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Scientific Activities in Birmingham. 


^ HE closing days of October have witnessed two 
highly interesting and important functions in 
the educational life of Birmingham. The former of 
these events was the visit of Sir Robert Hadfiedd on 
October 30 to the Metallurgical Society of the Uni- 
versity of Birmingham to receive the Thomas Turner 
Gold Medal and to deliver an address on * ‘ The History 
and Progress of Metallurgical Science and its Influence 
upon Modem Engineering." In presenting the medal 
the Principal of the University, Mr. C. Grant Robertson, 
stated that about three years ago a Birmingham manu- 
facturer, desirous of commemorating the valuable 
work done by Prof. Turner in metallurgy, generously 
presented a sum of money to the University to found 
a Thomas Turner gold medal. The donor stated that 
it was his express wish that the medal should only be 
awarded to such persons as had rendered eminent 
service to metallurgy. In Sir Robert Hadfield they 
had a man who was not only the head of a large firm 
of world-wide reputation, out one who was also a 
fellow of the Royal Society, eminently distinguished 
by his own metallurgical researches. The authorities 
were perfectly unanimous in deciding that the first 
award of the medal should be made to him. Mr. 
Grant Robertson then handed the medal to Sir Robert, 
who, after expressing his deep appreciation of the 
honour conferred upon him, delivered his address. 
More than three tons of exhibits were on view, and 
the address was illustrated with lantern slides and a 
series of unic^ue cinematograph pictures. One slide 
was particularly impressive. It showed Sir Robert's 
own motor car together with a 4I inch projectile. It 
was pointed out that the car, when travelling at the 
rate of 60 miles per hour, possessed exactly the same 
energy as the small projectile on leaving the gun with 
a velocity of 1100 feet per second. The cinemato- 
graph pictures were likewise highly instructive. They 
included, by special permission of the Directors of 
Artillery and Naval Ordnance respectively, pictures 
of the loading and firing of a 15-inch gun. This lype 
of gun, which was used largely during the War, weighs 
97 tons, is 57 feet in len^h, and carries a projectile 
weighing 1910 lb. At full elevation and with a muzzle 
velocity of 2500 foot seconds, the range is 20 miles. 

Sir Robert’s address has been printed in extenso, 
and is issued as a beautifully illustrated monograph 
which repays careful study. An interesting account 
is given of modern artillery practice, reference being 
made to the 18-inch naval gun, the largest yet con- 
structed, which weighs 150 tons, but is now prohibited 
as the result of the Washington Conference. Armour- 
piercing projectiles, ij tons in weight, were made by 
Messrs. Hadfield for this ^n and could be hurled for 
a distance of 30 miles. Even at this extreme range 
they could pierce nearly one foot of ordinary steel 
armour. Attention is directed to the practical diffi- 
culty of hardening these projectiles, for a mass of 
something like 10,000 cubic inches of steel at 900“ C. 
has to be quenched suddenly in a cold bath. This 
induces internal strains which may continue for weeks 
or months, leading to rupture dtiring storage, unless 
suitable treatment is applied. 

A considerable portion of the address is devoted to 
Birmingham itself, and contains a r6sum6 of the lives 
of its great men, past and present. It is pointed out 
that our present l^ime Minister, the Rt. Hon. Stanley 
Baldwin, was once a student in the Metallurgical 
Department of the old Mason College in Edmund 
Street, ufider Prof. Turner. So also was the present 
Chancellor of the Exchequer, the Rt. Hon. Neville 
Chamberlain, who was that evening unanimously 
elected an honorary member of the University Metal- 
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lurgical Society. Dr. F. W. Aston, a Nobel Prizeman, 
is another old student of the College. 

Birmingham is the second city in England, and the 
fourth city in the Empire, as regards population. In 
1700 it contained 15,000 people, a number that had 
swelled in 1921 to 920.000. With these figures before 
us it is natural to inmiire into the cause of the steady 
growth of the city. But upon doing so we are at once 
confronted with a difficulty. Most of our large 
industrial cities have received help from their geo- 
graphical position. What does not London owe, for 
example, to the Thames ; Liverpool to the sea ; 
Manchester to her climate ; Sheffield to her mineral 
wealth ? But Birmingham has none of these ad- 
vantages. Situated in the centre of i^gland, one 
hundred miles from the sea, helped by no large river, 
supported by no great mineral wealth, it has never- 
theless more than managed to hold its own. This is 
the more striking when we recollect that Dudley, with 
all its ancient prestige and mineral wealth, is still a 
small neighbour; whilst Aston, which once was of 
far greater importance than Birmingham, has now 
been swallowed up in the extension of this latter city. 

Why is this ? There have, no doubt, been many 
contributory causes. Small things ofttimes deter- 
mine which rivulet, among many, shall ultimately 
grow into a mighty river. So with cities. In the 
twelfth century Henry II. granted to Peter de 
Bermingham the right to hold a weekly market. This 
much coveted privilege, though long since obsolete, 
exerted no small influence on the future of the town, 
by converting it into an important Midland trading 
centre. In later years Birmingham became popular 
for its broad-minded policy of religious toleration, 
which led many worthy persons to take up residence 
in the town, thereby strengthening its intellectual life 
and quickening its industrial vitality. 

It not infrequently happens that those whom 
Nature has most richly endowed fail to achieve great- 
ness because their path through life has been too easy. 
It may well prove that the very lack of natural 
advantages, so far from being a hindrance, has 
actually been one of Birmingham's greatest assets, 
in tliat it has taught the sons of Birmingham to rely 
upon themselves. A strong mental calibre has thus 
been developed together with a spirit of sturdy inde- 
pendence — attributes that have enabled Birmingliam 
to raise itself to a position of eminence within the 
Empire. A city that can boa.st an intimate associa- 
tion with Watt, Boulton, Murdoch, Priestley, Bright, 
Chamberlain, and scores of others known to famel 
need not fear the future. 

This brings us to the second event of which we 
write, namely, the opening by Sir Robert Hadfield on 
October 31 of a new research laboratory and lecture 
room in the Chemistiy Department of the Birming- 
ham Municipal Technical School. The I^ncipal, Dr. 
W. E. Sumpner, stated that two years ago these 
rooms were merely attics filled with lumber. They 
have now been cleared and made habitable by the 
Education Committee, the equipment being provided 
out of funds amounting to more than 400/. voluntarily 
subscribed by local firms. This recognition by manu- 
facturers and others of the value of teclmical educa- 
tion and research is a most encouraging sign of the 
times. The Rt. Hon. the Lord Mayor, Alderman Sir 
David Davis, presided, and in his introductory remarks 
pointed out that the rooms could not have been 
opened under more auspicious conditions. The 
Hadfield Works in Sheffield, the home of manganese 
steel, are a striking example of the efficiency attain- 
able by the co-operation of science and industry, and 
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no one could speak with more authority on this 
nubject than Sir Robert Hadfield himself. 

Ibe new laboratory has been equipped more 
particularly for research on corrosion and its pre- 
vention. VoT this purpose it is provided with large 
corrosion tanks of varying design and wi^ other 
equipment not usually found in a chemical labor^ory. 
At one end is a dark room containing a magnificent 
micrographic apparatus purchased wth the aid of a 
grant awarded by the Government Grant Committee 
of the Royal Society to the head of the Chemistry 
Department in order to enable him and his research 
students to study the micrography of corrosion. 

As Sir Robert wisely pointed out, the object of a 
school laboratory is different from that of a works 


laboratory. The latter Ls designed to turn out material 
results ; the former is primarily intended for training 
the men, so that when they pass into industry they 
will know how to tackle their problems along the 
most approved lines. 

As a further inducement to research three prizes 
for theses have been offered, namely, one each by 
Sir Robert Hadfield, the Dunlop Rubber Company, 
and the Mond Nickel Company respectively. It is 
hoped that manufacturers and students alike will 
avail themselves to the full of the new facilities. It 
is only by the closest co-operation between science 
and industry that we can hope to capture that portion 
of the world's trade whicii is so essential to our 
national existence. J- N. F. 


Aeroplane Performances. 


C OMPARISON of the " Wren " light plane with 
recent U.S.A. Navy racing and fighting aero- 
planes shows the price of speed m a definite way. 
The following table gives some of the more significant 
figures : 


Name. Power. 

Wni. . . . . 4lkw. 

U.S A sea-ricer . . 35o kw. 

U.SA l.inil-rarer . 350 kw.^ 

U.S.A. land-liKhUT . 300 kw. 


Spwd Range 

Total 

Lifting 

m./s. 

Mass. 

SurfaiT 

2 .‘ 5 /l 2 - 5-’3 

175 kg. 

II m 

go/ 34 «=2-6 

1000 kg. 

13-5 '« 

112/33 =^ 3-4 

900 kg. 

14-3 m 

70/27 «2-8 

1230 kg. 

24-5 ni 


The racers have less surface than many of the light 
planes at Lympnc, and the bodies are of the same 
order of length and cross-section, and show the same 
scrupulous cleanness of line, lo pass from the Wren 
to the racer, about eighty times the power has been 
concentrated within the limits of an external surface 
scarcely distinguishable by the layman from similar 
types of light plane. The speed obtained is about 
four and a half times greater. Thus the power re- 
quired IS approximately as the (uibe of the speed. 

This rule is even more accurate in comparing the 
seaplane with the landplanc at the fine incidences 
occurring at the upper limit of their wide speed 
ranges. It may be inferred, therefore, that the floats 
cost half the total power available {go/112)*, in 
spite of some sacrifice of the lower limit of speed 


(landing speed), by reduction of surface. The 
essential inferiority of the seaplane is evident. 

In the land-fighter, the inclusion of machme-gun 
equipment and the reduction of the all-important 
landing speed to 27 m./s. is obtained by roughly 
doubling the surface, and sacrificing one-third of the 
racer’s speed, equivalent to about two-thirds of the 
power. . 

Great range of speed is always an index of very 
large margin of power, and therefore of high rate of 
climb, at sea-level, falling off with heiglit and density, 
and finally of a high " ceiling ” or limit of height 
attainable. 

Assuming liberally m the case of the racer that 
100 kw. IS required for level flying at 40 m./s. near sea- 
level. this leaves 250 kw. for climbing. Taking the 
airscrew efficiency as 0*7 and g as g‘8i m /s-, this gives 
an initial climb' of 07 x 250 x 1000 walts/goo x g 81 
m.kgs.-*=2o m./s. ^i’2 km./tmn. To calculate the 
ceiling height with any accuracy much more precise 
data arc required. 

The official height record, of 10 75 km. at this date, 
rests with France, but the same pilot, M. Sadi Decointe, 
has since claimed over ii km. A U.S.A. claim, not 
officially accepted in the absence of sulficient control, 
givc.s an altitude of 12*5 km., which would mark the 
invasion by man of the heights of the stratosphere. 


The Floor of the North Sea.’ 


n^llE report on the marine deposits of the south 
A part of the North Sea, referred to lielow, may 
be characterised as being long overdue, since it is 
founded on about 600 samples taken by the Marine 
Biological Association’s steamers in IQ04-8, when 
that Society was undertaking the English share of the 
International investigations. How extraordinarily 
efficiently that share of the work was done is illus- 
trated by the reports published on the collections and 
material and in the peculiar discrimination shown in 
tlie selection of these samples. It is common know- 
ledge that much of the substance of this report was 
known to the Admiralty during the War, proving of 
value in respect to navigation in foggy and other 
dilhcult weather. The area treated, the North Sea 
roughly from the latitude of the Scottish border to 
the Straits of Dover, is an exceedingly difficult one 
on account of the complexity of its past geological 
changes and the variety of its currents, whether 
produced by wind or other means, acting in a com- 
paratively shallow sea, much broken by banks 
(especially in its western parts) and intersected by 

^ Ministry of Agnculture nnd l-iahei^s, Fishery 
Manne Deposits of the Southern North Sea. By J. O. Borley. (H.ai.S.0., 

154. » 9 a 3 ) 
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pits and troughs, of which the Dogger Bank, depth 
7 fni., and the Silver Pit, 56 fm., may be men- 
tioned. 

The samples were taken out of the material 
collected bv a conical dredge with bag dragged along 
the bottom and thus selected at each haul out of a 
considerable quantity of deposit. The colour of the 
sample was carefully noted, and a senes of illustra- 
tions of representative samples, showing colour and 
texture, is published ; they are a little hard, as is 
inevitable with all colour-process work as compared 
with lithography. The estimations of the amounts 
of the various grades (determined by least diameters 
of contents) of gravels, of sands, and of silt were 
done (juantitatively, mainly by means of a special 
levigating apparatus desimed by the author of the 
report und^r notice. The different grades after 
drying and weighing were then examined and their 
mineral and other contents noted. The absence of 
the organisms of decay from the samples, which were 
usually of about 2 kg. weight, was interesting, worms 
being found still alive after 17 months in the bottles. 
The percentage present of each sized grade in a 
sample, having been carefully, t^en, is multiplied by 
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the diameter factor of the grade (least diameter in 
mm.) and divided by 100, so as to determine the 
■“ representative number ” of the sample. 

The advantage in this technique lies in the fact 
that the numbers increase roughly in accordance 
with the increased coarseness of texture of the 
bottom. The whole method shows a great advance 
in that it eliminates so far as possible human judg- 
ment. It only remained to chart the grounds in 
accordance with these " representative numbers/' 
this being the basal chart, and then in re.spect to the 
percentages present of the grades it was desired to 
consider especially closely. This has been done in a 
senes of twelve singularly informative charts, which 
are substituted for the interminable text-descriptions 
of many authors, a most welcome innovation here 
with little real loss of matter. The basal chart shows 
a considerable series of very irregular areas, especially 
numerous and irregular towards the English coast, 
and the rest represent the kind of analysis of the 
bottom material such as would be necessary for the 
understanding of the conditions, currents and other, 
that produced these areas. The text shows the actual 
organic and mineral constituents present in each 
type of ground. 

The Physicist in th 

development of the textile industries has 
^ been one of the greatest factors in civUisation, 
but it has been said that the great weaknCvSs of the 
cotton industry — and this applies equally to the other 
textile industries — is that it is not using to the full 
the immense powers bestowed on this generation 
by scientilic discovery. In the mill, perfection of 
manipulation seems, at first glance, to have been 
attained. It may be .said that, if such skill can be 
developed in the past without the aid of the physicist, 
then there is no need for him, and this, no doubt, is 
the altitiule of some people whose conservatism 
still holds them members of the " rule of thumb ” 
school. It is impossible not to admire what has 
been achieved by such methods, but at the same time 
one cannot help but wonder what advantages might 
have been gained liad the great skill of the operative 
been umteil with the insight of a trained scientific 
mind, b'or example, if an attempt is inade to probe 
the inner functions of any of the complicated, or 
simpler, machines, one soon finds how little is really 
known about the treatment to which the material 
is being subjected. On inquiry, varieties of explana- 
tion are offered, each, no doubt, a carefully weighed 
opinion, but still, only an opinion. The reason is 
that many of the investigations that have hitherto 
beefi made took place under vaguely defined, and, 
therefore, nnscientific conditions, with the result 
that other experimenters have held contrary views, 
and valuable time has been wasted. 

Might not the application of scientific methods 
settle such controversial matters, and possibly in 
the end lead to improved machines ? There is no 
question of decrying the ability of the skilled 
operative ; his skiU based upon years of mill experi- 
■ence can never be attained by a man whose younger 
years have been spent in traininp; for scientific work. 
Undoubtedly the duties of scientific workers are 
compleinenta:^ to those of the operative. Here lies 
the opportunity of the physicist — to bring scientific 
method into the testing rooms, and even into the 
mill, in order to ensure that tests made upon the 
various products of the different machines shall be 
comparable with those obtained at other times, 
cither on the same or similar machines. 

^ Synopsio ot a lecture dellvoted befwe the Inititute of Physics on 
October aa by Dr. A. E. O^le/. ' ’ 
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Thus, while the report is eminently useful to the 
practical fisherman in his navigation in foggy weather 
and in telling him about the ground on which he is 
.shooting his nets — each kind of ground is correlated 
with the abundance or rarity of different species of 
fish — ^it constitutes the pubhcation of a' research of 
basal importance in reseat to the general erosion of 
the eastern coasts of England. The bottom, while 
influenced by land material off each estuary, shows 
the more gradual passage from the stones or coarse 
gravels of the English coast to the fine silfof the centre 
and to the continental sands. The causes of this dis- 
tribution, so far as present knowledge goes, are attract- 
ively discussed — attrition, the grade of material kept 
in motion by different strengths of currents, the cor- 
relation of the areas with the currents as known by 
independent observations of both surface and bottom 
movements, and so. on. 

To conclude, this publication is a practical fisheries 
report and at the same time a research of very CTeat 
scientific importance, embodying novel methods of 
treatment of knowledge and suggesting many further 
lines of research ; the Ministry of Agriculture and 
Fisheries is to be heartily congratulated on its 
appearance. J. S. G. 

! Textile Industries.^ 

The textile industries offer an almost entirely 
unexplored and unlimited field for the research 
physicist, and it is not a question of searching for a 
problem worthy of investigation, but one of selecting, 
from the great number of attractive problems pre- 
sented, a few which shall form the most trustworthy 
basis on which to build a secure foundation for the 
development of a progressive research programme. 
It should be remembered that physical research in 
the textile world is by no means m such an advanced 
state as it is in the metallurgical world. Although 
in the textile industries many of the research problems 
are of a physical nature, and all have a physical 
aspect, the number of physicists engaged is only 
about twenty. A brigade of trained physicists 
would be more in proportion to the problems urgently 
awaiting solution. It is safe to say that there is 
no other industry so much in need of co-operation 
with the physicist as is the great textile group. 

There is one outstanding factor which must be 
brought to the notice of the physicist contemplating 
textile research, and this applies to textile materials 
in general. The material he has to investigate is 
generally of a most disturbing character on account 
of its variability. The result is that a very careful 
selection or sampling of the test specimens must be 
made, and in many cases very laborious series of 
tests are needed before a result representative of 
the bulk, which is the only material recognised by 
the manufacturer, can be obtained. This fact 
differentiates rather sharply the physicist of textile 
research from the physicist in other industries. 

Slides were shown by the lecturer to illustrate the 
types of research on which the textile physicist is 
engaged. These included investigations ‘on (i) 
rigidity of the single fibre, a property of fundamental 
importance in spinning ; (2) sorting of samples (a) 
to examine the various fibre lengths in pure cottons 
or mixings, and (&) to detect what damage, if any, 
is caused to the fibres by the different machines ; 
(3) regularity of threads, a property of great import- 
ance in the production of threads for weaving fabrics 
of fine structure ; {4) oscillation stresses on threads 
such as are met with in weaving ; and (5) the 
measurement of the lustre in finished threads and 
fabrics and the relation of lustre to doubling 
twist. 
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University and Educational Intelligence. 

Belfast. — A letter has been received by the 
Senate of the Queen’s University intimating that 
the late Hugh Wisnom, of Larne, directed his 
trustees to invest a sum of loool. for the foundation 
of an annual scholarship in the University to be called 
the " Hugh Wisnom Scholarship," to be awarded 
in such manner as the governing body shall decide 
for the encouragement of scientific research. 

Birmingham. — ^The first award of the Thomas 
Turner gold medal was made on October 30 at a 
meeting of the Birmingham University Metallurgical 
Society, when the Principal (Mr. C. Grant Robertson) 
presented the medal to Sir Robert Hadfield, Bart., 
in recognition of his distinguished contributions to 
the metallur^ of steel. The medal is the out- 
come of a gift of 525/. by a Birmingham manu- 
facturer who desired to perpetuate the memory 
of the work done by Prof. T. Turner in the metal- 
lurgy of iron. The money was invested and is 
held by trustees for the provision of a gold medal, 
to be called the Thomas Turner gold medal, 
which is to be awarded from time to time to dis- 
tinguished metallurgists. A portion of the fund is 
applied to the award of a bronze medal and a prize 
of books to a student to be selected annuMly from 
one of the metallurgical schools of the district. The 
obverse of this medal bears the profile of Prof. Turner 
and on the reverse is the well-known diagram published 
by him in 1885 showing the relation between silicon 
content and tensile strength of iron. 

Bristol. — For the new degree of Bachelor of Agri- 
culture, a curriculum extending over five years has 
been pr^cribed — two in the University, two in the 
recently reopened Royal College of Agriculture, Ciren- 
cester, and one in a selected farm. 

Cambridge. — Mr. H. H. Thomas, Downing College, 
has been appointed University lecturer in botany. 

A grant of 100/. has been made from the Balfour 
Fund to Mr. Cyril Crossland, Clare College, in aid of 
his researches into the biology of the coral reefs and 
banks of^the South Pacific. 

T4>e Regius Professor of Physic announces a short 
series of lectures on the history of medicine. The 
lectures this term will be on November 13 and 16 at 
5 P.M., on " The Hsppocratean Period ” and " The 
Alexandrian Period ’* respectively. 

I.ONDON. — A course of two free public lectures on 
" Problems of Variation " will be given by Dr. J. W. 
Heslop Harrison in the department of zoology, 
Imperial College of Science and Technology, at 5.15 
on Thursday and Friday, November 22 and 23. 


The following scholarships for 1923 -24 have been 
aiiirattled by the Institution of Electrical Engineers : 
Salomons scholarship (value 50/.), to Mr. James 
Linton (Heriot - Watt College, Edinburgh) ; David 
Hughes scholarships (value 50/. each), to Mr. R. 
MaeWhirter (Royal Technical College, Glasgow), and 
to Mr. R. E. Banks (University, Birmingham). 

Mr. E. S. Ejldridge is the first student to pass 
through the Imperial College of Tropical Agriculture 
at Trinidad and to secure an appointment in the 
Colonics. He left on October 25 to take up the 
position of farm manager in charge of the Empire 
Colton Growing Corporation's Cotton Experiment 
Station in Nyasaland. 

NO. 2819, VOL, 1 1 2] 


. Printing may now be taken as one of two principal 
subjects of study for the degree of Bachelor of Com- 
'merce of the University of L^s, and in this connexion 
the Lieeds Central Technical School Printing Depart- 
ment has been affiliated to the University. 

From the Technical College, Bradford, we have 
received an illustrated prospectus for 1923-24. The 
College provides, in addition to part-time evening and 
day courses, full-time courses covering from one to 
four years in textile industries, chemisti^, dyeing, 
engineering, physics, and, exceptionally, in biology. 
The teaching body includes 42 whole-time lecturers. 
Special courses in advanced study and in training in 
the methods of research are available, a special 
physical chemistry laboratory having been recently 
equipped for research purposes and additional 
accommodation provided for research in dyeing. 

The annual meeting of the Science Masters' 
Association will be held on January 3-5, 1924, in the 
buildings belonging to the Household and Social 
Science D^artraent, King's College for Women, 
situated in Campden Hill Road, W., where, in addition 
to suitable accommodation for lectures, exhibits, etc., 
there will be residential quarters for about eighty 
members attending the meeting. The Association 
has accepted the invitation to participate in a joint 
conference with the members of the Royal Meteoro- 
logical Society, and of the Geographical Association, 
to be held at Birkbeck College, London, on Thursday, 
January 3. The conference will discuss the present 
state of knowledge of meteorology and the bearing of 
the science on cognate school subjects. 

Amongst prospectuses issued by University College, 
I^ondon, for 1923-24, is oi)e of twenty-seven pages, 
devoted to post-graduation courses of lectures and 
practical work, including special courses by the new 
professor of chemical engineering and six courses in 
the recently established department of " History and 
Method of Science," by Dr. Charles Singer (general, 
biological, and anatomical). Prof. Filon (astronomy), 
and W. J. Perry (anthropology). In the Rocke- 
feller anatomy building is to be installed, in a room for 
cinematographic study of animal movements, equip- 
ment designed in the Marey Institute of Paris capable 
of taking 300 photographs a second of mdvuig 
objects. Post-graduation and research students* of 
the college in 1922-23 numbered 431, including 133 
from outside Great Britain. 

The teaching of civias is receiving much attention 
at present in America. Prof. Edgar Dawson, of 
Hunter College, New York, has contributed to the 
Biennial Survey of Education, 1920-22, a chapter 
(published separately as Bulletin, 1923, No. 23) on 
" The Social Studies in Civic Education,” in which 
articulars are given of some developments in this 
eld. The new Pennsylvania State course 'in the 
social studies aims at giving effect to a conception of 
" civics " as training in practical good citizenship and. 
as such, a vital part of the schooling of every child, 
and even " the only justification of the tax-supported 
public-school system." It begins with the first year 
of school life and continues without a break to the 
end of the twelfth year, being adapted, grade by 
grade, to the various psychological stagiss through 
which the normal child passes. The last-ftiree years 
of the course are primarily intended to train pupils 
" to investigate, to reason, to compare, to judge." 
To neglect any long^ the provision of specific training 
in the problems of American democracy, the solution 
of which wUl soon be in the hands of tlw secondary 
school pupils of to-day, is, in the Qjpinion of the State 
department, to render a socUl catsfciySm inevitable. 
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Societies and Academies. v 

London. » 

• Royal Society, November i.—E^. G. T. Liddell and 
Sir Charles Sherrington : A comparison bets^cen 
certain features of the spinal flexor reflex and of the 
decerebrate extensor reflex respectively. Comparison 
of the tetani of the knee flexor, evolved by motor 
nerve stimulation and by reflex excitation, shows 
somewhat close resemblance between them. A 
constant difference is the presence of after-discharge 
in the latter. A further difference freqiftnlly found 
is, the tnyograph records beingiisometnc for both, a 
steeper ascent and sharper ascent-plateau turn for 
the reflex. The reflex tetanus, like the “ motor- 
nerve ” tetanus, appears to engage from its very 
beginning the full quota of the motoneurones that it 
will at any time under its further continuance engage. 
The sleeper ascent in the reflex is due to after- 
discharge setting in early, so that some of the moto- 
neurones activated by the reflex cannot respond to 
the immediately succeeding series of stimuli. In- 
ten.sity and not duration in the external stimulus 
is therefore the sole arbiter of the intensity of the 
reflex tetanus. Similar comparison of the crossed 
reflex of the knee extensor with the “ motor-nerve " 
tetani of, that muscle shows that the reflex tetanus 
develops much the more slowly, and that the ratio 
between the tension developed by the reflex contrac- 
tion to a single shock and that to a serial stimulus is 
much less than under “ motor-nerve " stimulation. 
The reflex at its outset appears to activate only a 
small fraction of the quota of motoneurones that it 
will gradually bring int* activity. — J. Barcroft and 
H. Barcroft : The blood pigment of Arenicola. The 
blood pigment of Arenicola Marina differs from the 
hBcmoglobin of human blood in certain respects. The 
a band of the oxy - haunoglobin is situated i8 A.U. 
nearer the violet and the a band of the carbon mon- 
oxide ha:raoglobin is situated ii A.U. nearer the violet 
than the corresponding human band. The dis- 
sociation curves show a greater affinity for both 
oxygen and carbon monoxide than those of human 
blood.* The affinity for carbon monoxide is about 
70 times that for oxygen, as compared with 250 in 
man and 140 in the mouse. The possibility of a 
relg,tionship between the position of the bands and 
the affinity of the pigment for gas is discussed. The 
main^nloading of oxygen from the pigment of Arcn- 
icola would appear to he between i and 3 mm. 
pressure. The mean oxygen capacity of the hiemo- 
globih per gram of Arenicola is about o*oi-o*oi3 c.c. 

A comparison between the oxygen capacity of the 
pigment and the total oxygen consumption of the 
worm^ shows that the pigment holds sufficient oxygen 
to ,su^ly the animal for 1-2 hours, and probably 
acl» a reserve to tide it over the period at low- 
water when its hole is closed. — T. Deighton : The 
basal metabolism of a growing pig. The basal meta- 
bolism of a pig has been measured at various ages 
from seventy-five days upwards, and .it has been 
shown that in the pig, as in human beings, the meta- 
bolism per unit area is greatest in mid-youth. This 
increase of metabolism in youth seems to be directly 
ascribabld^ ^onifth; Metabolism nfter the ingestion 
of food reaches a maximum aft« five hours and then 
declines; The rationing of pigs for ihahltenanco and 
(growth is discUsSed, and it is qondudea that the curve ‘ 
of rationing for growth, and maintenance, withpat : 
fattening, cannot possibly be a twflp^lrds jpower cutvca j 

Physical Society, June aaav-Dir.. Alexander RnSitefU! 
in the chair. —F. Horton : The excitation and ionisa- 
tion potentials of gases and vapown, 'The study 
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of ionisation potentials dates back to the discovery 
of the phenomenon of the ionisation! of gases by 
collision, but the theoretical importance of a knowledge 
of the least difference of potential through which an 
electron must fall m order to ticquife sufficient energy 
to ionise a gaseous atom or molecule on collision with 
ft has greatly increased since the propounding by 
Bohr of his theory of atomic structure. Bohrs 
theory predicted the possibility of an atom being 
excited to emit radiation by the impact of an electron 
having energy in exce.ss of a definite minimum 
amount — an amount corresponding to an " excitation” 
potential less than that required for ionisation. The 
experimental methods of investigation may be 
divided into two classes : (1) Those depending on 
the detection of the loss , of energy by the colliding 
electron ; (2) those depending on the detection of 
the radiation or ionisation resulting from the collisions. 

Royal Meteorological Society, October 17. — Dr. 
C. Chrec, president, in the chair. — Sir Napier Shaw 
and D. Brunt : Towards a basis of meteorological 
theory : thirty-nine articles of condition for the 
middle atmosphere. The propositions refer to the 
” middle layers ” of the atmosphere, or those from 
4 to 8 kilometres above mean sea-level ; t^t is, the 
region lying above the effects of the friction of the 
earth’s surface and below the stratosphere. Owing 
to the normal increase of potential temperature with 
height, the middle atmosphcie irf possessed of resilience 
and may be regarded as made up of septate aero- 
spheres or horizontal layers which are thermally and 
therefore dynamically distinct. Air will not pass 
from one aerosphere to another without some internal 
source of energy, but there is no resilience for horizontal 
motion within an aerosphere. That a wid|f field for 
discussion is opened is evident from quotation of 
No. 6 as an example : ” The chief effective cause of 
the general circulation between the equator and the 
poles and the correlated circulation round the poles 
is the cooling of the slopes and plateaux of high land 
in the polar regions.” 

Royal Microscopical Society, October ly.—Prof. 
F. J. Cheshire, president, in the chair. — . F . Charles : 
Peculiarities in the development of the a^t’s foot. 
On the inside of the lower palate of the snapdragon, 
and .surrounding the base of the stamens, there is a 
scries of glandular hairs containing a viscous fluid ; 
but these capitate hairs cannot be ruptured by tlw 
ordinary claws of the insect. Within the pulvillus 
of each foot of ants found on snapdragon there appears 
to be a minute pair of forcep-Uke cl|ws,«dcyelopra 
expressly to enable the insect to grasp and pull itself 
along hairy surfaces. These claws were sufficiently 
sharp to puncture certain minute depressibiw upon 
the surface of the glandular hairs, releasing the 
viscous fluid and entengling the ant. The depres- 
sions on the hairs, which are covered with one 
epidermis only, appear to facilitate fhe nipturo,-p 
M. T. Denne: A new variable light screen for use with 
the. microscope. The instrument consists of a 
cylindrical cell provided with an end of gkss, 
and a piston sliding within it bearing- a second glass 
plate arranged so that adjustment with tespect to 
the fixed plate may effected by a high-pitch screw 
and nut combined with worm gearing. A coloured 
or ncutr^-tinted fluid can bb intrpduced between the 
pktes, ^Vith stomed.prepkaticmsi, per- 

:■ mite the gradual . intensmeatiaft . 0^"= the image of 
elements at the expense of others ; with 
'uristained preparations^ it pves increased visibility, 
'while dark' ground effects' are distinctly improved. 
The range is from total transmission to nearly 
extinction oPthe incktent beam . 
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Industrial Applications Section, October 24.— 
Prof. F. J. Chesf lire, president, in the chair. — Marie 
C. Stopes: The microscopy of recent coal research, , 
Early workers like Dawson and Huxley tended to i 
treat " coal " as 'if it ’•were a uniform substance'. 
Hence arose disputes, and apparent contradictions; > 
one demonstrating that " coal was made of spores, 
others saying that " coal was made of wood, others 
of bark. Recent work has shown differences between 
the finer bands even in the same lump of coal, where 
only a few millimetres apart one zone may show a 
preponderance of spores, another a preponderance of 
leaf or stem tissue, and another a uniform glue-like 
texture. The four main types composing bituminous 
coal arc fusain, durain, clarain, and vitrain. Prof. 
Seyler has shown similar zones in anthracite by an 
opaque method of examination by reflected light. 

Zoological Society, October 23. — Dr. A. Smith 
Woodward, vice-president, in the chair. — E. A. Spaul : 
Experiments on acceleration of metamorphoses of 
frog-tadpoles by injection of anterior-lobe pituitary- 
gland extract and iodine. — A. Subba Rau ibid P. H. 
Johnson: Observations on the development of the 
sympathetic nervous system and suprarenal bodies 
in the sparrow. — H. C. Abraham : A new spider of 
the genus Lipliistius from the Malay Peninsula, and 
sonie observations on its habits.— Mr. A. Smith : A 
review of the lizards of the genus Tropidophorus on 
the Asiatic mainland, — J, G. H, Frew : On the larval 
anatomy qf the gout-fly {Cklorops tmniopus Meig.) 
and two related acalyptrate muscids, with notes on 
their winter host-plants. — A, Loveridge 1 (i) Notes 
on mammals collected in Tanganyika Territory, 1920- 
1923. (2) A list of the lizards of British East Africa 
(Uganda, Kenya Colony, Tanganyika Territory, and 
Zanzibar), with keys for the diagnosis of the species. 

Edinburgh. 

Royal Society, October 22.— F. O. Bower: Re- 
marks on the present outlook on descent. At tiie 
moment we seem to have arrived at a phase of nega- 
tion in respect of the achievements of phyletic 
morphology. ' So far from presenting a tree with a 
single trunk, the results of comparisoh offer us what 
appears little better than a bundle of sticks. The 
prospects appear depressing to young aspirants, and 
xt is said that pltyletic morphology leaves them cold. 
But this depends very largely upon the xnode of 
presentment. How, then, are we to proceed in 
mquiry as to the origin of living things ? Surely by 
a continued study of morphology in its broadest sense. 
Mr. Tansley, in his address to the British Association 
at Liverpool, advocated the study of “ process of 
df^lopment,'' that is, physiological mquiry : but 
he rigntly recognises how ” process and structure 
continually act and interact.^' Structure may be 
held as tixe recoiti of process. Any school ^ed 
primarily on process and with " record " telegated 
to-ghe backgiqpnttd might turn out good statisticians, 
bur it wouM probably fail in converting them mtb 
historians. “Provided, however, that the study of 
" process ” Mid “ record," that is, of physiology and 
morphology, be co-'ordinated-, all may be weU vrith 
the future of phyletic morphology. " . 

Manohestbr,,,- 

^ ’ '1 ft 

Literary and P^ilotophlca} $ootaity,‘Octob^ : 

H. Clay : The Moiiomic aspect 
The Ruhr is we 

Central Europe. Before tbs War, its' ou-Q 
60 per cent, of the coal idid Jo jbf 1 


Otttot of Germany it was the chief centre of the 
stem industry and the chief source of ,the coal-tar 
used ^ the dye industry and of sulphate tif ammonia 
used in agrirndtare. Territorial mnges under the 
Treaty have enlfanced the. relative importance of the 
Ruhr in Germany's natiimal econqmy, The occupa- 
tion by the French, coupled with pMsive resistance, 
rapidly reduced the economic airtivity of the Rhhr, 
Reparations deliveries of coal almost ceased, and 46 
French blast-furnaces out of rib were damped down 
between January and April. The Ruhr population was 
maintained by subsidies from Berlin. Ihe disloca- 
tion of industry caused by the separation of the Ri^hr 
and the demoralisation caused by the depreciation 
of the currency have steadily reduced the efficiency 
of German industry, until it can no longer produce 
at world-prices. Unemployment is growing; it is 
certain to increase if the Berlin (or any other) C^vem- 
ment succeeds in floating a new, stable currency and 
checking inflation. It is unlikely that any German 
Government will be in a position to pay any reparations, 
so far ahead as it is practicable to look. The French 
are unlikely to gain any economic benefit from their 
occupation of the Ruhr. The policy, so far as its 
objects were economic, has paid msuflicient regard to 
two fundamental truths ; first, that the wealth .of a 
country is not a stock of goods that can be seized, but 
the output of an organisation that continues so 
long as the organisation f unions ; and, secondj^that 
the direction and activity o;i||e industrial owanisa- 
tion responds only very slow^Md incomplfjMSily to 
political dictation. 

Sheffield. 

Society of Glass Technology, October 17. — A. R. 
Sheen and W. E. S. Turner : The effect of titania on 
the properties of glass. Batches were calculated on 
the basis of the formula, 6SiOj, A?NajO, yTiOp, where 
X +y -2. The first six members of this senes gave 
glasses readily; i.e. where the value of y varied from 
0*1 to 0*6. Above 0'.8 {i.e. 13 per cent. TiO*) it was 
found difficult to melt the glass at 1400® C. When 
compared with the corresponding lime and magnesia 
glasses, the titania-containing glasses had somewhat 
lower annealing temperatures, durability similar to 
that of magnesia gl^isses, and thermal expansion 
slightly less than that of lime glasses. Heat-resisting 
properties were also indicated. — ^A. Cousen : The 
^timation of selenium in glass. Twenty grams of 
finely powdered glass were dissolved slowly in hydro- 
fluoric acid and, after standing in the cold, the products 
of decomposition, with the exception of selenium, 
were dissolved by pouring into excess of boiling 
water. The Selenium itself was filtered off on a filter; 
pulp pad in a Gooch crucible. From the pad the 
selenium was removed by treating with a dilute 
chlorine solution (about 1/300 N), To thCvAlteaied 
solution was added i c.o. of 5 per, cent, ^m atabic 
and ^ c.c.' of f per cent, pheiiyi hydrazine hydro-, 
chlonde, the whale being made up to 50 c.c. CoUoidal 
selenium, was obtains, a yellow colour slowly 
developing. After half an hour this was 

matched against a standard solutiGn of sommn selenite 
similarly treated. 
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acid roclra are, isgtoded as sy^otiymous. 
that this emiiva«*ce is not aJways tegimnate. in 
the new (*Sfihitkm, 5 . 4 l 9 BoifeP^;'tyP«.W . 
claseed witii locke of the tame qnaUtahwi^im&er^gMj 
composition, but with ttiose of tlwf same Ohemicai 
composition, with some of which they are heteio- 
morphfl.—- Jean’ Pearin : Radiochemistiy and fluor- 
escence. Results of measuretneilts on the disappear- 
ance of ” new methylene Iflue ** under the action of' 
light, completing the theory proposed in an earlier 
communication (C.r., 19*31 P* 

The meeting of the International Council for the 
Exjfloiation of the Sea^ held at Paris. An account 
of the Work done by the committees.-— V. Grignard, 

J 1 >ceuvre, and R,' Escourrou : The constitution of 
natural methylheptenone. The ketone exists in two 
isomeric forms, and this has g[iven rise to some un- 
certainty regarding its constitution. The authors 
have applied the method of oxidation by ozone and 
have estimated the oxidation products, formaldeh37de 
(with formic acid and carbon dioxide) characterising 
the a-form, acetone the / 3 -form. Methylheptenone 
from four diflerent sources wore exammed by this 
method, and it was shown that the natural Iretone 
is a mixture of both forms ; the a-form is in the 
smaller proportion, about 25 per cent.— Ervand 
Kogbctliantz : The unicity of trigonometrical serie.— 
F. H. van den Dungen : Integral equations, with 
several parameters and their technical applications.— . 
N. Vasuesco Karpen ; The mechanism of hovering 
flight. — J. Guillaume : Observations of the sun made 
at the Observatory of Lyons during the third quarter 
of 1923. Owing to bad weather, observations were 
possible on only sixty-two days during the quarter. 
The usual tabular summary is given. — ^Mlle. St. 
Maracineanu: A method of measurement suitable 
for a strong radiation. The method described is 
applied to the cases of polonium and actinium. — 
Claude Bonnier: Aqueous solutions of ammomum 
bicarbonate. When ammonium bicarbonate is 
solved in water in a closed vessel, there is evolution 
of gas, and pressure is set up. In the present note 
the influence of concentration of the solution and of 
the ratio of the volumes of the liquid and gaa phases 
on the pressure is studied, and the experimental 
. results expressed in the form of curves.— M. Bourgud : 
The preparation of true acetylene hydrocarbons by 
sodium amide, starting with 2-3-dibrompropylene. 
Hexine and cyclohcxylpropine. The dibrompropyl- 
ene, CH,Br . CBr : CH, (prepared from allyl bromide), 
is treated with a magnesium alkyl bromide, RMgBr, 

' under conditions exactly defined, riving the bromide, 
K . CH, . CBr : CH„ and hydrogen bromide is removed 
fcc^ this by treatment with sodium amide. The 
hydrocarbons obtained are true acetylenes, and Jme 
method is a general one.— Raymond Deltby ; The 
, catalytic dehydration of ethylglycerol. — J . F, Durand : 

' Double decompositions, in aqueous solutions, between 
metalHc acetyUdes and salts,— Jean Bordas : A cause 
x)f etfbr in the lodlbauer method for the wtunation of 
total itrogen. The presence of tannins in sub- 
ataneeS! aaimysed by this method causes errors dun 
^ to loSs oLiifltrous fumes**--P. ^ ThuJ planes of 

Beiot : A fc* df latent Vulcamsp 
in coUnexioh with carthquak^' and tidal waves. The 
experimenta^rttfrodflet^ tidri . wave.— E. 
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The difleimHiatioa of vitamin A SaSil'tiio factor we- 
venting ricketSi— F. Viiteens : A disease of the bee 
(muscardine) due to BassiauM produced 

experimentally in bees. i^.This JfunguSi whmi present 
to the food, is readily con^hnicatod to b^es, ^uwng 
death within' six ■days.— E. Roubaud and J. Des- 

caSbaux': A bacterial agent pathogenic to the common 

fly, Bactmum deUnda - rHusca, . This new cowo- 
bacillus was isolated from a s|tontaneous infection 
which occurred during the atudy.of StomoMys cal- 
eitrans^ Details are given of ito morphology ana 
culture. The domestic fly is very r^isftant to 
bacterial infection, and the fact that it is ;attackw 
and killed by the now type is of great interest. — ^A. T. 
Salimbeni and Y. Kermorgant: A new spirochaete 
met with in the blood of patients sunenng from 
meas^. — ^Eemand Wyss : Variation to the ®aor- 
phology and acido-resistance of the human tubercle 
i^cillus under the influence of a saponine. 
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UoBae, Pp. lv+21.70. Botanical Series, Vol. 12, No. 8 ; 8^1“ 
Inheritance In Cotton, 1. Hlitory of a Cross between (ipaypiumhti^'ym 
and WoMyjHum nefffecfim. By G. L. Kottun ^P- 
Thacker, Spink and Co. ; London ; W. Thacker and Co.) l.i mpeoa, 

^isSletln of the Imperial Institute. Vol. 21, No. 1 5 B*PO«^ 
Operations of the Imperial Institute. Pp. 2»Q+lv. (London . John 

oftim 'council of the Natural ofNoiJ^umte^^ 

land. Durham, and Newoaslie-upon-Tyne, intended t^ pmMtert at the 
.Annual Meetln* of the Society, October SOth, 1922. Pp. 88. (Newcastle- 

"*8rnIrtr'^Departmeutof Mines : 

1922, Part A. 146 a. Summary Report, 1922, Part D. Pp. 98i>. 

^^Dlda.^'liiMSwt^of Mines: Geoloal^l 

114 Geological Series : The Sonthero Part of the 

Nova Scotta. By A. O, Hayes and W. A Bell. Pp. 108. MemOtr 

No, 116 Geological fiteries ; Brockville-Mallorytgwn Maj^^, Ontario. 

BvJF. Wriffht 68 +4 plates. (Ottawa : P. A. Aclann.) _ 
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^joartment of Mines : Victoria Memortw museum.' awww*! 

No. 87, Anthropological Series, 

Art By Harlan I. Smith. Pp. 111+196. (Ottawa. F. A. Aciand.) 
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University College of tiw 
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Siii.Uisoninii liHliliition : Uiiiti’d Htatea National Muspum, Riilletiu 
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Smithson tin liislitutlon : United Staten Niilional Museum. Cuntrilui- 
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iM’.s and Shnilta of Mexico (Oxahdiiceie-Tiirncraccie). By Paul C. 
itandley Pp. hi + .M7*8ls+v-xxviii. OVaslnnglun : (Joverninent Punting 
Hlite ) 

J»i‘liar1inenl of the Interior; United StatcH Geological Suncy. 
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’ink and WcBtetn Uonnecticut. By T. Nelson Dale. Pp vi+71d8 
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Pupils, Ohucland, Ohio, Feltnmiv ■2i>, 11'28 By J. F Abel Pp 22. 
5 cents. (Washington : Goseimuent Punting Olllee ) 

B. Ulfleio Centialodi Meteoiologi.'t e Geodinamicn, Hoiiia. Noli/io sin 
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liinseppe Martinelli. (Appendicc al Vol. 13, 1914, del ‘‘ Bollettliio della 
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Diary of Societies. 

MvNPA 1’, Novkmkkk 12. 

Ho\ai GRoniuriiU'Ai, SoniKTV (at Low liter Lodge, Kensington Goic), at 
f).- Diseiisslon of two papeus on IsOhtnsy • Doubts on Terrestrial 
IsosUsy, Prof. A. Aleisio; Ahnornml Deneities lu the Earth's Crust 
illscloHod by Analysis of Geodetic Data, W. Bowno. 

BiiiTisH PsvcilOl.noiCAl, Soi'iKTY (Edncatloii Section) (at London Day 
'J'raining College), at 6.— I’lof. T P. Nunn ■ 'I'be Phllosopby of Gentile. 

IluvAi. SooiKTV OK AiiTH, Et 8.— S. IL Duvies • The Cult nation of Cocoa 
III Bi itish Tropical Colonies (ttanlor Loetuie.) 

Fahaihv SociRi'Y (at Cliemical Society), at 8 - A J. Allmaml and A. N. 
Campbell: Tlie Electrodeposition of Maiigaiipse.— S. (ilafwtoue: Tim 
Cathodic Behaviour of Alloys. Part 1. Iron -Nickel Alloys— A. L. 
Norbury : The Volumos occiiided by the Solute Atoms in Certain 
Melallic Solid Solutions and tbclr Consispient Hardening EITeclB - 
J. B. Firth and P S. Watson: The (hitalytlc Decomposition of Hydro- 
gen Peroxide fiolatloii by Blooil CTIiarcnal.— E. K. Walker; The I’ro- 
pfti tles of Powders. PaitVHL The intlueiice of the Velocity ol Com- 
pression on the Apjiarent Comprosslbility of Powdi rs.— L. Andeison : 
(a) An Investigation of Smolncbowski’s Equation as ap)>Iied to the 
CuagulatiQn of Gold Hydrosol ; (/>) The Efl'ect of Sucrose on the Rate of 
Coagulation of a Colloid by an Electrolyte.— II. H. Paine and O. T. U. 
Evans: A Mpthod of measuring the Rate of CoaguhiUon of Colloidal 
SoltiMbns '^liilrldo Ranges — J. A. V. Butler : Studies in lletoro- 
geWiuh Equntbrimii. Pai t J . 

Roiai. SoriKTV OK Medioink (Tropical Diseases and Parasitology Sec- 
t-on), at 8.30.— Prof. L. S. Dudgeon; Presidential Address.— Dr. E. C. 
Faust ; Some Biological and Practical Aspects of SchistoHomiasla 
In Chiqa.’>-Mms G. Le Bas: Tlie employnifint of Fasciola Hejwtlca as 
a subelitnte for infected Snails' Liver for the Fairley reucUou In 
Bllharr.iasis. 

TUBWA Y , November 18. 

iNhTiTVTG OK HvoiENE, at 8.30,— Dc. A. M. Rswat : Pure Pood Supplies. 

iN'Ji iri’TioK of^ Pktrolmum Teohnouiowts (at Royal Society ot Arts), 
at 5 ao —A Millar : Oallclan-OauBdian Pole To-)^ Fishing Methods, 


iKsTniiTE cwr^MAUiNii EmiIMi.i-hk, 1m., at 0.80.— Ao.HiUi iied Ihu-Uh-ion 
on i*Bper by H. J. i'ouiig and E. Wood, on Cast Iron fur Murine 
Engine Castings from the MoUtllurgical and Eiiglmieimg Poiutn 
of view. 

Bov AL. PiioTOoKAPHic SOCIETY OK (Irbat Buitain, 8t 7.— A, C. Banhcld ; 

Some interesting ()ptiral Munltioiis trom the Meclmnic^il Point of View . 
Qni>:KKTTMiciiB>HcoproALOi,i7B, at7.&0.— T. M, Olloid : A Talk on Spiders. 

— J. W'llson : Report on Proceedings of the British Association. 
II.I.UMINA 1 INO Em-ineekimi So( iRTV (ftt Royal Society of Arts), at 8.- 
Bejwrls on Progi-ess during tlie Vacation and Developments In Lamii' 
and Lighting Appliances. 


iVKUNLSDAV, Novbmukr 14. 

iMSTiTUTioN OK AoTOMolUl.E ENaiNREUK (at Institution of Mechanical 
Kngmcei's), at O.iWi.— L. Murpliy . The Misuse ol the Internal Cum- 
biistinn Kiigmo and Suggestions for ils more elficlont application. 
iBsiiTimov or CiiEMiLAi, Knoinekhs (at Engineers’ Club, Coventry 
Street), at 7.30 M. B. Donald and U. D. Ilnniieman : A Study of the 
Conditions of Ckmstant Hate of Flow in Filter lTeB.sca.--M. B. Donald 
and C. W Tyson : A Study of tlie Absoiption 'I'owei 
Ho\ai. SwiKTV ot Aktb, at 8. E Helm: The Elect iic Tnnismlssioii and 
Hepioducthm ot Willing, Designs and Pliotogiajdis williout Wires. 


THUnSDAY, NovE.MnER 15. 

Hovai. SwiEiv, at 4.80. -Sir William Bragg and Prof U. T. Morgan : 
Crystal Stnictun- and Chemical Coimtitutioii of Baslq, Aryllium 
AcctJiteand Propionate. G. I. TiiyJoi : Experiments on MteVotiuii ol 
Solid BodiPK m Rotating Fluids — L (! Jackson - InvcjfbfaitionH on 
I’aramagiictism at Low Tempenitures —I,. C. Jackson and I’rof. H. 
Kamorlingb Onnes ; The Magnetic I’lopeities of Some Paramagnetic 
Hutibhi Siilpba1.os at Low Temjiciatnres -II H. Potter - SomO Exim'ii- 
mcntK fill the I’lopnitionality of Maos and Weight —To (n nml i?i In e 
(ui/j/.— Loid Rayh-igh* Further Studie.s on the Glow of Pliosplionis 
ami its Extinction by Moist Oxygiii. Prof II A. Wilson; An 
Kxjiciiment on the (Irlgiii of the Kaitb’s M.ignctic Fiehl Dr 11. 
KobiiiHon: The Stwondaiy ( 'oritusciilai Kays produced by Hnmogfneotis 
X-Hays. — Ijt -Col. J, W Giftord, with an Introduction by I’inf. T. M 
Lfjwij . Some Hefiacthe Indices of Benzene and Cyclohexane 
J. A. V. Bnllcr . Note on the Higiiilicance of the Electrode Potential 

Hoyai. AEKoNAtnu-AL SoiiFiY (at Hoyal Soi lety of Aits), at 5:40 — 
H K. Uic-anlo- The TheimtMD naimcs ol Aiu-ialt Engines 

Insi ircTioN Of Minim. am> Mi iai i cm.i (at Geulognal Society), al .'i 30. 

ClIEMII Al. SfLlI-ll, at « - 

Bi>\ai, SfH'iKiv OL Tkoi-ic-ai. MEi'K'iNh ANii H\i.i NR (at 11 Chaiidos 
Street. W. 1), at 8 15.- Piei-edcd by a Demunsliation at 7.4,5 ol \aiions 
Hplroi-lnelcs.— Dr. J. Gilks . laws in KenyaT ulnny. 


F/wDir, NoxRmukh Dk 

iNHiiTtmoN OK Mechank'ai. Enoinreks, at 6- W. J. Kenrton: The 
Possibilities ot .Mercury ns a Woikiiig Sulis1ano^i,''for Bmiiiy IGind 
Tiirlniies. 

UoVAi Photoorapiih- Sol-ietv ot Gukat Bui-jain, at 7 — J. V. Lyle: 
Heulism and Heabty. 

Junior Inhiitkhon f»K Knoinrkrs, at 7 :40.— Annual Gcm-inl Meeting. 
Soi-iRTY OK CtiKMicAL Inhustuv vCliemUTil Eugineeuiig Grou)») (at 
Cliemic.-tl Industry Club, 2 Whitehall Comt), ,it 8. — Prof. W. 
Hincblny : A New Source of Potash, and its liuiustrial Ex]iloitation, 


PUBLIC LECTURBB. 

SATURDAY, NovKMiirn 10. 

Hokniman Mihkum (Forest Hill), at 8.80 —Dr, H. S, Harrison: Fashion 
amongst Savages, 

TVKSDAY, Not EMBER 1.3. 

Wi.srMEi.n CoLLhf.i., at fi.l.5.-Mis. Tnlnell: A Glimpse of C’zecJio- 
slot Ilk la 

Univehhitv CoLi-Efie, at 5, 80.— W. J. rert-y ; The Aims of Anthropology. 


WEDSliSDAY, Novemuek 14. 

Royal Institute of Public TIeai.tii, al 4,— W. B. Smith : The 
Evtiavagaiice of a Hmoke-pollutefl Atmosphere. 

Univkiihity Coi.leok, al 5.:(0.— Sir Jagadis C. Pose: The Physiology of 
PhotosyiilliesH. 

rnURSDA r, Noylmber 16. 

London School ok Economics, al 6.:t(i. — F Pick: The Problem of 
Loud )ii Traffic : The Objects and Eflecl'i of Ti attic Control, 


FRIDAY, November lO. 

Imperial Institute, at 6 80.— K. Andi-a ; France and Europe. (Tjsagneof 
Nations Union Lectin e.) 

KtNo'g CoLLBOE, London, at 5.80.— 0. E. M. Joad : The Flillosopliical 
Background of Music and Poetry : The Function of Music. 

Rovai. SociBtY OK Arts, at 8,— Major H. Barnes : Hygiene and Archi- 
tecture ; Preventive Hygiene — Hralth and the Building, (Chadwick 
Leotui-p.> 

SATURDAY, Notembbm 17. 

Gilbert White FELLowqHtP (at 6 Uucen Square,' W.C\1), at8. — G. 
Morris : The Prelilatoric Survey of Selbome. > 

Uohhiman Museum (Fopest Hill), at 8.30.— 8. H. 'Warren; The Cavo 
Paintings of Stone ^ge Man in Europe. ’ 
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Small-pox and Vatcina^on.^ 

T here is something refreshingly' interesting in the 
new practice of arranging -for the education of 
our legislators -by means of addresses by experts on* 
subjects in which Parliament is concerned, and I^r. 
McVail’s recent address may be regarded as an admir- 
able example ol good that may thus be achieved. 

Small-pox has, however, more than a practical in- 
terest. Next perhaps to influenza it is a disease the 
epidemiology of which has more scientific interest than 
that of any other disease ; and it is unique in being a 
disease in which pandemic outbreaks, — invading man- 
kind at irregular intervals in an unexplained ‘manner* 
— can be entirely and have been largely conttolled by 
vaccination and by the public health measures' which 
circumscribe the action of the virus of small-pojf. 

Small-pox furthermore is a disease which in recipnt 
years, and probably also in the past and even in the 
pre-vaccination period, has prevailed as two different 
varieties. One no physician could cure, anid one no 
malapraxis could render fatal to the patient. Thus, in 
ten cities in the United States, of every loo persons 
attacked by small-pox in 1922, 28*4 died, whereas in 
1920 the fatality rate in the same cities was only 0-2 
per cent. ICvidently we are dealing in this experience 
with two diseases or with two definite mutations of the 
.same disease. 'I'hat tlie second is the right explana- 
tion is shown by tlie fact that vaccination protects 
against the mild as well as against the sevgre small- 
pox. In recent years our knowledge of the^mjld^r 
variety of small-pox has greatly increased. It has 
prevailed widely throughout America, spreading frcttn 
the Southern Atlantic across to the Pacific. It has 
invaded Great Britain, and the recent mild outbreak 
of small-pox in Gloucester and the Midlands belongs 
to tliis type. 

The mild character of the small-pox in unvaccinated 
persons in the recent outbreak has raised doubts in 
some minds as to the necessity for vaccination ; bul 
the following facts show the fallacy of this view. First 
vaccination protects against the mild as against th( 
severe small-pox. Secondly, there is a difference in 
degree of severity of attack, — on a lower grade than 
with the more serious t}T)e of disease, — of vaccinated 
and unvaccinated respective!)'' ; and thirdly, although 
details of current outbreaks are not yet aviiil^iblc, it 
will doubtless be found that, as in the miKt outbreaks 
of a few years ago, unvaccinated are attacked at a 
much earlier age than the vaccinated. . ' 

Nevertheless, if it could be certified dhat'ftU subse- 
quent outbreaks of small-pox would be of- this unusual 

1 The Fight aeaiHSt Diteau. Smallpox and Vaccination, by Dr. John C. 
McVaiL An Addreu to Members ol the HouM of Commoun in Committee 
Room No. 14, July 35, 1933- The Minister of Health in the chair- 
I (London : Maci^an and (^.,|t,td.) Price 6d. 
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ipild type, the necessity for vaccination would be lesS 
urgent than it now is. It might be limited to persons 
exposed to actual infection, or living in the neighbour- 
hood of outbreaks. No such assurance can be given. 
In New York, l)oth types of small-pox have been known 
to prevail at the same time. Our knowledge of the 
causation of variations in type of disease and of the 
correlative changes in virulence of virus and in fatality 
of attack is almost nil ; and in practice we must be 
guided by the exy^crience of llic f)ast, which shows that 
Great Britain is liable to be in\aded at intervals not 
only with a relatively innocent type of small-pox 
coming from the west, but also with a virulent type, 
hailing from Asia and x\frica VW cannot afford to 
relax our sanitary precautions against both types of 
the disease, nor can w(! afford to neglect the artificial 
immunity against attack which vaccination affords. 

Whether in the future the; secrets of the origin of 
the milder type of small-pox will be revealed, or whether 
it may be practicable to isolate the virus of small-pox 
or of this virus as organically modified in vaccine lymph, 
and afford a method of xiu'cination on a completely 
scientific basis, one cannot proyilu'sy ; but meanwhile 
the preventive measures already in our hands must be 
utilised to their fullest extent, and these enable us to 
control with absolute certaint)' the epidemic course of 
small-pox in its intermittent raids on mankind. Of no 
other disease can this be said with equal certainty, 
except in regard to certain tropical diseases, and to 
such water-borne diseases as typlioid fever and cliolera. 
In a few years we may find that the same confident 
statement can be made in rcspei t of diyihtheria, if 
parents can he educated to realise the practicability 
of testing their children’s susceptibility to tliis disease 
by what is known as the Scliii k test, and to appreciate 
the equal practicability of securing artificial immunity 
by means of toxin-antitoxin. 

Meanwhile we hope that Dr. McVail’s pamphlet will 
receive wide circulation. It establishes very clearlv 
and succinctly the propositions which it sets out to 
prove, namely, that small-pox is worth preventing, 
that it can be prevented by vaccination, that it cannot 
be prevented without vaccination, and that properly 
conducted vaccination is ver}' safe. 

A National Education Week. 

institution of a national “ Education Week ” 
^ 1 ‘ has been officially blessed by the new Bresident 
of the United States in an impressive Proclamation in 
which, after reciting the benefits of education, especially 
adult education, Mr. Coolidge declares an annual 
observance of Education Week to be de.sirable “ in 
order that the people may think on these things.” 
He proclaims the week beginning November 18 as the 
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Education Week for 1923, and recommends that State 
and local authorities co-operate with the civic and 
religious bodies to secure its most general and helpful 
observance. 

Last year. President Harding and 42 State Governors 
issued proclamations or statements on the subject, and 
the week was .said to havT been a gigantic success. 
It was estimated that the campaign reached 50 million 
people, including 20 million in motion-picture houses. 
It is probably due largely to the enthusiasm aroused 
by these annual camyiaigns that the membership of 
“ parent-teacher ” a-ssociations inc reased in two years 
from 189,000 to 500,000. Reciprocally the associations 
contribute enormously to the success of the h'ducation 
Weeks. Without some such machinery the effer- 
ve.sccnce of tlie Tiducation Week might subside without 
leaving any permanent beneficial results. The efficacy 
of this kind of propaganda depend.s partl\' on the 
interest already taken tiy the general public in education 
and partly on their suggestibility, and what Americans 
call “ the magic of ‘ together 

In Pffigland a notable success was acliieved last year 
by the West 11am Education Week. 1'his year local 
weeks have been organised in Nottingham, Hastings, 
W'arrington, and Gillingham, and probably elsewhere. 
Should un attempt be made to organise such observ- 
ances on a national scale in E.ngland, f'xpcrieiK e gained 
in organising the National Heultli Weeks initiated in 
1913 by the Agenda Club might afford useful precedents. 
The striking success of the lulucation Exhibitions 
organised in London in connexion with the Imperial 
Education Conference last July by the Board of 
Education and the I^ndoii County Council's Education 
Committee indicates that a national hkliualion Week, 
it properly managed, would appeal to a very large 
public. Many recent developments in the schools, such 
as the increased attention paid to the teaching of 
science, drawing, manual training, dancing and other 
physical training, dramatic performances, Montessori 
methods, the use of “ educational ” films, and so on, 
lend themselves readily to exhibitional purposes. On 
the other hand, there are reasons for believing that too 
little effort has been made to cultivate close relations 
between the schools and the communities they serve. 

During the past twenty-five years the achievements 
of science have been greater than in any previous 
similar period of time in the history of the world, but 
less is done with the object of enlightening the public 
regarding them than in the Victorian era. A Science 
Week would do much to promote public appreciation 
of the worth of science, and among other beneficial 
results that might bfe looked for from such an enter- 
prise is a much needed stimulation of interest in 
University Extension work in the field of science. 
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" Carl von Linn6. , , 

^ Linnaus (afterwards Carl von Linni) : the Story of his 
Life, adapted from the Swedish of Theodor Magt^ 
Fries y Emeritus Professor of Botany in the University 
of Uppsala, and brought down to the Present Time in 
the Light of Recent Research. By Dr. Benjamin 
Daydon Jackson . Pp. xv + 416 + 8 plates. (London : 
H. F. and G. Witherby^ 1923.) 25s. net. 

T hose who admire the work of Linnaeus were 
indebted to Prof. Th. M. Fries in 1903 for a 
new life of his great predecessor at Uppsala. Members 
of the Linnean Society of London now have to thank 
their general secretary for an English epitome of the 
Swedish work. 

Linnaeus accounted himself “ a born mcthodizer,” 
Ilis contemporaries thought so too, and this belief is 
entertained still, both by those who appreciate and by 
tliose who belittle what Linnaus accomplished. But 
while his work justifies his own estimate, that estimate 
does him less than justice. Linnfeus failed to foresee 
that in one country dialectic aptitude would eventually 
so affect ability to grasp principles as to induce dis- 
crimination between “ pure mathematics, astronomy 
or any branch of science which aims merely at describ- 
ing, cataloguing or systematizing,” and philosophic 
activities that afford scope for “ experimental research.” 
lie could scarcely have predicted that, in another coun- 
try, the tendency to see ahead would so affect ability 
to look around that Linnajus could no longer be con- 
sidered a botanist . 

The Linnaeus of the “ I-achesis Lapponic'a” was a 
great naturalist of uncommon judgment, with an inborn 
capacity for observation. The Linnaeus of the “ Musa 
Cliffortiana ” had a decided capacity for physical ex- 
periment, whkh later tasks hindered him from exer- 
cising to the full. Linnaeus regarded the improvement 
of natural knowledge for use as important as its im- 
provement fqr discovery ; in his travels as a student 
and his later journeys on public commission, economic 
and scientific questions received equal attention. His 
biological study revealed the defects of received classi- 
fications ; his economic instinct suggested the need for 
reform ; his philosophic interest in the ‘‘ mystery of 
sex ” supplied the means. 

Linnaeus found the basis of method to be the recogni- 
tion of natural kinds ; the practical segregation of 
these into sorts and strains, and their theoretical 
aggregation into septs and clans. These tasks may 
proceed either by synopsis, which involves arbitrary 
dichotomy, or by system, which entails considered 
artrangement. Synthetic in mind, Linnseus thought- 
system, however crude, preiaiable to synopsis, however 
complete, and so improved a by-prpdbct of sdenli^C' 
' 1 ^ 0 ^ 2826, VOL. 112]. 


inv^gation as to substitute order for chaos in thp 
domain ;of Nature. Linnaeus did not claim that the 
system he outlined on May 11, 1731, when he was only 
twenty-four, added to real knowledge ; its purpose was 
to serve economic ends by rendering real knowledge 
usable. Those who decry and those who* excuse the 
artificial nature of his sexual system, alike overlook 
what Linnaeus taught. Ilis artificial higher groups were 
meant to serve as substitutes for natural ones, only until 
the latter had all been detected. Like his precursors, 
Morison and Ray, Linnaeus strove to decipher the real 
system of Nature. Extending their studies, he laid the 
foundation of that system, and only refrained from 
applying it in practice lest those who improve natural 
knowledge for use be thereby deprived of a thread to 
guide them through the maze of things. Others have 
followed Linnaeus along the path opened up by Morison, 
and have devised systems as workable as the pragmatic 
method of Linnaeus. Modern students of the ” mystery 
of sex ” are, however, at times inclined to think these 
“ natural ” systems almost as “ artificial ” as the 
Linnean “ sexual system.” 

Until Bauhin in 1623 enumerated the plants he knew 
with reference to their names, it was usual for those 
who reproduced old des('riptions to devise fresh desig- 
nations. Linnaeus gave stability to Baiihin’y reform 
when, in 1753. he enumerated the names he knew with 
reterenee to the plants concerned. For Linnaeus the 
naming of kinds was a responsibility so grave that he 
made the genus ” a thing of dignity.” The name of 
a sort was, for him, necessarily that of its kind com- 
bined with a difierential statement, and the relation- 
ship of a specific to its generic name was that of the 
bell to its dapper or the clapper to its bell. The 
purpose of .scientific nomenclature is so akin to that of 
heraldic achievement as to suggest that the use by 
Linnaeus of “ trivial ” epithets, ancillary to yet distinct 
from specific names, may have been taken from the 
older and rigorously disciplined technology whidi em- 
ploys “ crests ” as ancillary to, although independent 
of, “ arms,” While advantageous in applied study, 
these “ trivial ” terms have proved a mixed blessing 
in descriptive work. Linnaeus was himself so immune 
against both the juvenile tendency to confuse means 
with ends, and the adult liability to care more for 
names than things, that he did not foresee the later 
retreat from philosophical positions secured by liim for 
science. Histories of natural “ families ” now supplant 
accounts of ” genera ” ; now, the “ trivial ” terms 
designed by him as aids in economic work are often 
mistaken for specific names and sometimes treated aS 
entities apart. The efforts to stabilise nomenclature, 
.which this abandonment of sound scientific principles 
has entkiled, involve results so bewildering that one 


fervent hope of the applied worker is the appearance 

of another Linn®us. 

British naturalists who know what Linnaeus did will 
welcome most the possibility now afforded them of 
realising what Linnaeus was. Thanks to the piety of 
Prof. Fries, our belief in the courage of Iris youth and 
the high purpose of his whole career is more than 
confirmed. We learn with relief that the tales of 
injustice done to him were never (’ouiitenanced by 
Linnaeus, and gather with satisfaction that these acts 
of inju.stice never occurred. The story of an averted 
duel was- evolved from the inner consciousness of a 
German admirer after both Linnaeus and Rosen WTre 
dead. The circumstantial u( < ount of his strained re- 
lations with Browall is a fable as impossible as it is 
impertinent. The frigate despatched to recover his 
, collections is a figment of ICnglish artistic fancy. If we 
regret the loss of the legend of the gorse on Putney 
Heath, we do so less because of the story than because 
we learn with sadness that Linnaeus did not love our 
nation. We find compensation in this opportunity of 
seeing ourselves as others sec us, and take comfort from 
the assurance that liis feeling was not due to the 
insular reserve, not to say frigidity, which marked his 
reception in Great Britain in 1736. The many acts of 
kindness subsequently done to liim by both, effaced 
from his memory the original nrisjudgment, by Miller 
of Iris capacity, by Dilleniu s of his aims . What Linnaeus 


' contemphtian of parallel injuries Imincreasiedmutui 
regard, and .has helped to pement the ties that 1ml 
two kindred and friendly nations. ** 


Chemistry of the Metals. 

(1) A Treatise on Chemistry. By the Rt. Hon. Sir 
11 . E. Roscoe and C. Schorlemmer. Vol. 2 ; The 
Metals. New edition completely revised by B. Mouat 
Jones and others. Part 1. Pp. xv + 829. Part 2. 
Pp. \dii -I- 831-1565. (London : Macmillan and Co., 
Ltd., 1923.) 505. net. 

(2) Metals and Metallic Compounds. By Ulick R. 

Evans. In 4 vols. Vol. t : Introduction, Metallo- 
graphy, Electro-Chemistry. Pp. xii + 468. 21s.net. 
Vol. 2 : Metals of the “ A ” Groups. Pp. xi-f 396. 
i8jr. net. Vol. 3 : 1 'he Transition Elements. Pp. 
xii + 270. i4.s\ net. Vol. 4: Metals of the “B” 

Groups. Pp. xii4-35o, i8i-. net. (London: E. 
Arnold and Co., 1923.) 

(1) last revision, in i()i3, of volume ii. of 

i. Roscoe and Schorleramer’s “ Treatise ” 
carried the volume up to the largest convenient dimen- 
sions for binding. The present revision has resulted 
in the separation of the volume into two parts, each 
containing some 800 pages, as compared with nearly 
1000 pages in the volume on the “ Non-Metals,” Once 
more the revision has been carried out in such a way 


was unable either to forget or forgive was that the as to preserve fully the original character of the work, 
English should have permitted Sweden to purchase, for and many readers would have been disappointed if any 
the paltry sum of 15/., the priceless West Indian collec- otlier policy had been adopted. On these lines much 
tion of Dr. Patrick Browne. lx)oking back through valuable new information has been included in the 
the mist of years to 1758, we may perhaps pardon the volume, which will continue to occupy an unique place 
generous indignation of Linmeus at English philistinism, in English chemical literature. It is, however, a mattei 
We can at least appreciate his feelings, and if we do of opinion how long this policy should be continued, 
not share his anger, this is only because we know' that in view of the increasing extent to which modern 
the spirit he disliked is as rampant now as it was when inorganic chemistry is being developed on physico- 
Linnaeus lived. chemical lines. Sooner or later, it will probably be 

Fortunately, Linnaeus was spared the knowledge that neces.sary to introduce equilibrium-diagrams in the texi 
this spirit k not peculiar to our nation, inwoven in and to deal with chemical processes in which reversible 
the web|rf his scientific thought wc find a silver thread actions are used on a more definite physico-chemical 
of faith in Divine Providence. But, alongside this, basis. 

there lay a thread of darker hue. For the guidance of The revisers have been perhaps a little too careful 
his son, Linnaeus noted instances, in his own experience, in retaining old matter in the text. The full details 
of “ Nemesis Divina.” Was the feeling aroused by which are still given of the Leblanc soda process and 
English disrespect towards the collection of Browne of the Bessemer process for steel arc really of historical 
the reflex of a subconscious dread lest like disrespect interest only now that the last Leblanc plant and 
be shown towards his own } Fate ordained that the Bessemer converter have been shut down. It is a 
collection of Linnaeus should come to England, and question whether- they ought to be retained as a part 
Sweden knows that it has been guarded here with all ' of the systematic teaching of chemistry merely because 
the respect and care that Sweden has shown towards'thc \ a generation wflf^prob^bly elapse before ,they cease tc 
Jamaica collection the study of whfcb wsed, . Jse the subject of possiteqo^tjohs mminations; ' 

to neglect “ friends, relations; l^uee and fatherlaad.”' ^ The crystallographic secrioris of'tihe book have beer 
Historv, for once«. cab ooint to a case in. which the ! revised bv lih:., Barker but it is a nitv'that the 
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new illustrations are so easily distinguished from the 
old by the rougher way of reproduction. The spectro- 
scopic sections have not received a similar revision, and 
do not therefore give a correct impression of the modern 
position of the subject. Thus the apparatus “ best 
suited to ordinary chemical purposes ” is still apparently 
that of Bunsen, and his recommendations for mapping 
si)ectra are retained. Again, modern work on spectral 
series will obviously occupy an important position in 
the next edition, but is very barely touched upon in 
the present issue. The descriptive chemistry is, how- 
e^Tr, as good as ever, and the new edition can be 
heartily commended as one of tlie best available books 
on tliis aspect of tlie science. 

(2) Mr. Evans’s four volumes on Metals and 
Metallic romi)ounds ” cover a few ])agcs less than the | 
two parts of vol. ii. of Roscuc. He has the advantage 
of starting c/c novo and has made free use of this liberty 
by developing fully tlie chemical points that are of 
speckd interest to a metallurgist. The book is, how- 
ever. dennilely a chemical rather than a Tuetallurgical 
treatise, since the compounds of the metals are de- 
sc’-ibed as fully as the elements themselves. To one 
who is interested m tlie broader aspects ol the science, 
it is nevertheless refresliing to lind a chapter of the 
introduction gi\'en up to geo-('heimstry. Ibis intro- 
duction is follo^cecl b\ c hapter.-, on metallography and 
elcctro-c hemistrc, uhmh ( omplc-te the first of the lour 
volume's. 

The systc'malic description ot the individual metals 
and their < ompounds in the remaining three volumes 
is very wiselv based upon the long periods rather than 
the short periods of Mendelcrf’s . lassitieation. In this 
wav the natural secjuence of alkalis, alkaline earths, 
ami earths (rare or otherwise) is preserved, while 
copper is grouped with the heavy metals to which it 
is elose.lv allic'd. The '' eighth group” metals occupy 
tlie third and smallest volume of the series, while the 
scrond and fourth volumes deal with the elements 
which occur in the earlier and later octaves ot the long 
periods, together with their obvious homologiies in the 
two short ' jieriods. Throughout these volumes the 
impression is maintained that the author is a geo- 
t:hemist and a metallurgist as well as a chemist, and 
that he has an up-to-date knowledge of modern 
teclmical operations as well as of pure ehemical science. 
His references to technical and scmi-technic'al literature 
are likely to prove of special value, since, although 
literature of this kind may be of relatively transitory 
importance, it is much less accessible to the ordinary 
chemical student than the literature of pure chemistry, 
to which existing text-books form a sufficient guide. 

In view of its special characteristics, Mr. Evans’s 
treatise does not enter into direct competition with 
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any other work on chemistry, at least in the English 
language. It will probably appeal in a special way to 
chemical students with a leaning towards the practical 
side of the subject, to metallurgists and to engineers ; 
but it will also serve as a work of reference by means 
of which chemists in general may trace out items of 
interest which arc not noticed in books of a more 
conventional type, it can therefore be highly com- 
mended as an original work of more than average 
merit, on the prompt completion of which the author 
may be congratulated. 


Alpine Tectonics and other Problems. 

(1) Die Grundla^cn der alpinen Tektomk. Von Fr. 
Ileritsch. Tp- v + 259. (Berlin: Gebriider Born- 
traeger, 1923.) y.?. 

(2) (kologie von W iirltcmherg nehsi Hohenzollern. Von 
Prof. Dr. E. llennig. Er^,te Liclerung. (Handbuch 
der Geologic und Bodenschatze Deutschlands.) Pp. 
iii-H2i6. (Berlin: Gebruder Borntraeger, 1922.) 

2d. 

(3) Grundzuge enter vergleickenden Seenkmde. By Prof. 

Dr.W. Halbfass. I’p. viii + 354. (Berlin : Gebruder 
Borntraeger, 1023.) j 5'>. 

(4) Geo morphology of New Zealand. By Prof. C. A. 
Cotton. Pari 1. Systematic: an Introduction to 
the Study of Land -forms. (New Zealand Board of 
Seienee and Art, Manual No. 3.) Pp. x + 462. 
(Wellington, N Z. : Dominion Museum, 1922.) 

22 4. 6</. ; paper, iHv. 

(i) ^ T^llE eurrent theories ot Alpine structure are 
1 based on two main explanations. According 
to one. Alpine mountains consist of bands of the crust 
which have been crumpled by contraction consequent 
on tlu' diminishing size ot the earth. According to the 
second explanation- the Versliirkung or the swallowing 
theory of Sehwinncr— a band of the crust sinks into a 
lower zone, and there undergoes intense compression, 
aiTompanied by the metainoryihism of its rocks. 

Dr. E. llcritsch, of Graz, discusses these two 
hypotheses in a masterly survey of the principles of 
Alpine geology. He deals mainly with the Eastern 
Alps. The treatm.-nt is very teclmical and would be 
easier to tollow if illustrated by a general sketch map. 
The first part of the book consists of a series of essays 
on the principles of rock folding ; he therein discusses 
the nature of geosynclines, of local and widespread 
movements of the crust, and the formation of fore- 
deeps. In his account of the widespread or epeiro* 
genetic movements he lays stress on the oscillatioc 
which often accompanies variations in coast levels 
He then discusses the phenomena of folding, overfolding 
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and overthrusting ; he deals mamly with observed 
examples, as he regrets that tendency to consider 
folding from general principles which has often led to 
a geometrical rather than a geological treatment of 
the problems. He next deals with the behaviour of 
rocks under pressure and gives an excellent account of 
dynamometamorphism, mylonitisatiun, and the plas- 
ticity of rocks. 

The largest part of the book consists of an account 
of the structure of the Alps in whi('h the author insists 
on the “ impossibility ” of the overthrusi theory in its 
present dominant form. He supports the “ swallowing 
theory ” wliich represents the crust of the earth as being 
under conditions analogous to thost' of the atmosphere. 
In certain areas, which corresptjud to the anticyclone.s, 
the movement of the material is upward, leading to 
the formation of volcan(HS and the rupturing of the 
crust. In other areas, which correspond to cyclones, 
the crust moves downward, producing fold mountain ! 
chains owing to tlie lateral pressure, and also wide- | 
spread metamorphism. Overthrusting inevitably takes 
place in the subsiding area, but the thrusts have a more 
limited horizontal extension than is clainmd by the 
upholders of the Deckentheorie, w'hich in its extreme 
form Dr. Heritsch desc'ribes as mere phantasy. The 
swallowing theory is, however, not inconsistent with 
the generfd contraction of the earth. It in fact renders 
that process more probable by rejecting the immense 
horizontal overthrusts which are too great for contrac- 
tion alone to explain. The deformation of the earth 
by contraction indeed supplies the power which is 
required for regional uplifts and causes the subsidence of 
the intensely crumpled bands which have formed the 
fold mountain chains at different places at successive 
periods in the earth’s history. 

Dr. Heritsch’s book is an able and sane statement 
on a complex branc'h of geology. It should be a useful 
corrective to the exaggerations of one school of Alpine 
geologists. 

(2) North of the Alps lies the province of Wurttem- 
Iwirg, which has been affected by some of the Alpine 
movements but presents a marked contrast by its 
comparatively simple though varied geology. The 
province has played an important part in the history 
of geology. Tubingen has been one of the great 
geological schools of Germany, and, as Dr. Hennig 
reminds us, both Kilima Njaro and Kenya were dis- 
covered by men of Wurttemberg, though they were 
both at the time in the service of a British Missionary 
Society. The richness of Wurttemberg in fossils made 
it one of the chief centres of German palaeontology, and 
the museums of Tubingen and Stuttgart are so ricli in 
types that they have attracted generatipps of geblogical 
pilgrims. The province mcludes one, of the "most 


typical series of Jurassic rocks, an illuminating group 
of pygmy volcanoes and structures throwing light on 
the physical and glacial geography of the northern 
Alps. 

The comprehensive summary of the geology of 
Wurttemberg prepared by Prof. Hennig, of Tubingen, 
is therefore welcome, as it gives an up-to-date summary 
of the German Juras.sic system and a guide to the 
localities made famous b)- the work of Quenstedt. The 
first part has been issued, and it deals with the orography 
and with the stratigraph} up to the end of the Jurassic. 
The two sections of this part which will be of widest 
interest are the account of the Trias with its rich 
development of the Muschelkalk and of the Suabian 
Jurassics, wiiich include the rich coral reefs for which 
the locality of Natheim has been especially famous. 

The book is illicstraied by two excellent coloured 
maps, one of the orography and one of the geology of 
Wurttemberg, by many clear diagrams of the palajo- 
geography and lateral variations of tlie rocks, and a 
correlation of tlie Englisli and German Jurassic 
deposits. In the author’s classification of valleys, p. 7, 
he uses the term “ isoclinal valley ” fur those in which 
the dip is tlie same on both hanks owing to the valley 
having been cut in an inclined sheet of roc k. d'his term 
is .so likely to be confused with an isoclinal in which 
the equal clip on liuth sides of tlie axis is due to over- 
folding. that it is to be hoped that the new usage will 
not be generally adopted ; fur such valleys cither the 
terms unidinal or hoiiiochnal are available. 

(3) Forel’s “ llandbudi der Scenkunde,” the stand- 
ard text-book on the pbvsiral geograjiliv of lakes, 
was published in 1001 , so that a new work was desirable, 
and the previous writings of Prof, llalbfa.ss, of Jena, 
have shown, by bis wide knowledge of the scattered 
literature on the subjeet, that he is especially competent 
for its preparation. Ills book is based on the principle 
that the essential feature of a lake is its water and not 
its basin. Hence a larger part of the volume is devoted 
to the physics and I'hemistry of lakes than to the 
nature of their basins. He discusses the movements 
of lake waters due to thermal changes, and to seiches, 
and variations of the shore lines caused by the tilting 
of the crust. There jire short chapters on the optica] 
and acoustical properties of lakes, including in the 
latter the “ Barisal guns,” w'hich appear, however, to 
be due to seismic influences on delta deposits and to 
have no connexion with lakes. The mirage effects in 
some Hungarian lakes are illustrated graphically by a 
series of views taken at intervals during the day. 
There is an especially useful summary of the chemistry 
of lake waters. The chapter on the biology consists 
of only two pages ;• it considers the relations of some 
‘animids living in deep lakes' and accepts them as 
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survivals from a cold-water fauna which had a wide- 
spread distribution at the end of ,jthe glacial period. 

In dealing with the variations of lake levels, Prof. 
Halbfass discusses the asserted dessication of the con- 
tinents. This view he dismisses most emphatically. 
The fall in level of many lakes he attributes to artificial 
influences, and he liolds that lakes in all parts of the 
world show that tliere has l)een no general lowering of 
their level in historic limes. He refers especially to 
Lake Chad, which he says is [)laced in the first line l)y 
the “dessication fanatics.” He holds that this lake 
gives them no support since Marquardsen has shown 
that lor eighty yciars after the visit of Denham (/.c. from 
1824 to 1905), the boundary of the lake has remained 
essentially the same. In dealing with this problem he 
refers to Bruckner's thirty-fivc'-year climatic cycle 
period, which he says is not confirmed by the evidence 
of the lakes of at least lour of the continents ; yet he 
holds that there is an actual climatic' period, which is 
^ree times as long as the Bruckner period. 

In the chapters on the distribution and origin of lake 
basins Prof, Halbfass rejects their glacial origin, except 
in ^0 far as many of them occupy hollow's in drift, or 
are held up by moraine dams. He rejects not only 
the glacial origin of deep ro('k basins but of many | 
lakes of the lialtic Iflain for which glacial denudation 
seemed far more probalde. He adopts the views of 
Wahnschaffe and Jent/srh that these basins arc due to 
tectonh subsidences, and in some cases, .such as that of 
the Rogasener J.ake in Posen, the basin, though now all 
covered with drift deposits, wais pre-glacial in origin. 
In dealing with this problem Prof, Cotton’s book (4), 
which is a general summary of physiography illustrated 
by examples from New Zealand, is less in accordance 
with recent o])inioii ; lor he represents the New' Zealand 
fiords as glacially < uL troughs of which the lower parts 
have been filled by the sea. They appear to agree 
with those of Norway, where the o\’erwhelming balance 
of opinion is in favour of the pre-glacial age of the 
fiords. Prof. C.otton has an exceptionally fascinating 
subject, as New Zealand is especially rich in tdear 
examples of geographical proces.ses. 

The book is well illustrated and his views are clearly 
stated. It illustrates th(' growing extent to wdiich 
some schools in Australasia arc dominated by American 
opinion ; this fact, in the case of geography, is easily 
explained by the attraction of that logical scheme of 
geographical evolution for which we are deeply indebted 
to Prof. W. M. Davies. The extent to which British 
work is overlooked may be judged by the bibliography. 
Of the 59 memoirs quoted only five are British, and 
they date from 1802 to 1876, the latest contribution 
in this list by any British worker ^ing Thomson's 
paper on the wind^s o^jrivlbtv- 
NO. i?20, 
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Theorie der Kristallstruktur : ein Lehrbuch. Von Prof. 
Dr. Artur Schoenflies. Pp. xii + 555. (Berlin: 
Gebruder Borntraeger, 1923.) i8j. 

Apart from its obvious indispensability to the specialist, 
this new' edition of the author’s former “ Krystall- 
systeme und Krystallstruktur ’’ (i8gi) would seem to 
bear a character of wider signifi(’ancc, as showing that 
wisdom is justified of her eliildren. There can be few 
such .signal instances in .science in which an abstract 
and apparently un verifiable theory has been so rapidly 
brought within the ambit of the expe'rimental method, 
and jiroved to be equal to all demands. It is, there- 
fore, peculiarh' appropriate that one of the original 
founders of the modern theory of crystal structure 
should return to liis subject in the light of recent 
X-ray developments. By including a discussion of 
those points in which the tlieory is still ahead of 
experiment, the author contrives to confer on his work 
a new prospective value. 

The book is, of course, mainly concerned with a 
systematic development of the 32 classes of symmetry 
and the 230 possible wavs in which matter may be 
properly disposed throughout the s})aee occupied by a 
crystal. The general arrangement is necessarily much 
the same as before, but the exposition has been vastly 
improved in at least one particular. The former edition 
was solelv addressed to the mathematician, to w'hom 
the addition of anything of the nature of a diagram 
(unless it take the special form of a symbol) would 
jnesumably impede the working of pure thought. The 
present work is rather directed to the crystallographer 
and X-ray analyst, and is therefore illustrated with 
structural diagrams, praiseworthy alike in quality and 
(juantity. 

In view of the existenc'c of such an authoritative 
treatise as the Hraggs’ “ X-rays and Crystal Structure,” 
the author has refrained from entering into any account 
of the practice of X-ray inv'estigation. It is, however, 
1‘vident that the actual results are fully appreciated, 
for considerable space is devoted throughout the text 
to a svslematie treatment of the relations between the 
number of particles (as also their symmetry) and the 
various positions they oc cupy in the structure. More- 
over, a special chapter is devoted to space-partitioning 
and the parking of ecpial spheres ; whilst another, 
pos.sihly the most important of all, deals with selected 
rases investigated by X-ray workers. Tliis inevitably 
leads to a discussion of the possible influence sub- 
atomic structure may exert on the physical manifesta- 
tions of a crystal, and to a final conclusion that the 
only possible w'ay of further progress is along the path 
of experiment. 

It may be added, in eonelusion, that those qualities 
of clear and concise expression, wliich have always 
made Dr. Schoenflies’ writings the most favoured 
original source in the domain of crystal structure, are 
fully preserved. By bringing out so valuable a work 
in the face of obvious contemporary difficulties, both, 
author and publishers have placed a wide-spread body 
of workers under a debt of gratitude, which they cam 
, '.scarcely ^ver discharge. . 
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The New Natural History : Being the Twenty-Fifth 
Robert Boyle Lecture delivered before the Junior 
Scientific Club of the University of Oxford on 6th June, 
1923, By Prof. J. Arthur 'riiomson. P|>. 19. 
(London : Oxford University Press, 1923.) is. net. 
In tins refreshing and stimulating address J’rof. j. 
Arthur 'Flmmson pleads for the retention of the term 
natural history as a designation for the .study of the 
habits and surroundings of animals and their inter- 
relations with one another -tlu* new natural history - 
and for its rnort' honourable n'lognition as a wtII- 
defined and integral departnnnt ol biological seien('e. 

Out of the aslies of the old ull-embra* ing .stiemr of 
natural liistory, the author trnce.s the growth of the 
new science under tlie iufluemT of vatious factors which 
have moulded its dcvelopjnc'rit. Chief among these is 
the recognition and a])|)rc( lijtion of the great fact of 
the inter-relations of ]i\ing organisms in the web of 
life and tlie external linkages betwet'ii animals or 
animals and plants- the c(‘Titral Darwinian idea of the 
correlation of organi.sms. 'Ihis has given direction and 
stimulus to the studv ol natural lii.stoi y and humis one 
of the guiding priruiphs of tlie new siieme. No le.ss 
important is the new and more ])reeise siientific out- 
look on the question ot animal behaviour, due to the 
work of Lord Aveburv, Komants. and es))e(ially Lloyd 
Morgan, who laid the firm foundations of .in experi- 
mental comparative psu hology, and to Loeb, an ho has 
done so much to de\ilop the (jueslion on the ])h\sio- 
logical side. From llu‘ somewhat chaotic mixture of 
anthropomoriihism and automatism there has emerged 
a precise science that distinguishes instinctive from 
intelligent beliaviour and both from trojnsms and 
forced movements. 

A third factor whiDi lias given jinaision to the ob- 
servations of the held naturalist and a new significam e 
to his facts is the idea of evolution. With this as a 
working hyjiothesis the student of natural historx 
has been stimulated to discoxiT how a particular 
structure or fum tion is fitted to a particular situation, 
and the study of adtiptations has de\Tloped into an 
important and exact sdein'c. 

The vision of the nmv natural history as a study of 
“ animal jjersoiialities at N'arious levels, as creatures 
with mental aspeds, as agents that seek after well- 
being and share, in their own furtlier evolution, as 
threads in a quivering wi'b of life ” is indeed an in- 
.Sfiiring one. Prof. Thomson justifies his plea, and the 
recognition which he asks for cannot be long withheld. 

Alternating Current Electrical Engineering. By W. T. 
Maccall. Pp. viii + 493. (London: University 
Tutorial Press, Ltd., 1923.) 155. 

A FAIRLY I'omplete resume of practical alternating 
current theory is given in this work. In order to keep 
the subject matter within the limits of one volume the 
explanations ha\x‘ to be made very conidse. It is 
therefore more suitable as a class book than for reading 
by the private student. It covers a very wide field. 
The theory' is now beginning to crystallise, and so 
numerical examples have been introduced which will 
enable the student to test the thoroughness of his 
knowledge.' 

The book is on the whole, fydl written. The apthor 


sometimes gives results as if they obviously followed 
from the given premisses ; for example, in describing 
how two induction molors Oite connected in cascade, he 
says that the supply mains are connected to the stator 
ol one motor and its rotor is used to supply power to 
the .second stator. “ The result is that the synchronous 
speed of the combination i.s that of a motor whose 
number of poles is equal to the sum of the number of 
poll's of the two motors.’’ This is a hard saying, 
and we hojje few readers wall accept it without 
tryung to make uj) some proof lor themselves. If 
the author made the distinction betwi'en “ average 
powxT ” and “ instanlaneous pow er ” clearer the 
jiroofs of the two and three wattmeter methods 
would be greatly improved. At the foot of page fii 
a reference is made to the instantaneous value of 
the average ])ower. A vector j)roof is given of the 
three-voltmeter method ot measuring jxivvcr, and it is 
stated that it sliould not be used unless the wave forms 
are nearly sine shajied. The ordinary' algebraical jiroof 
shows at once that it is true, however distorted the 
wave forms may he. l'h(' Behrcnd definition of the 
leakage ludor of an mduclion motor is given, and on^ 
of the methods described of determining its value is 
by Bchn-Rsclicnburg’s formula, which applies to a 
totally diflercnt di'finition of leakage factor. 

Popular Eallncies Explained and Corrected (with Copious 
Rejerences to Authorities) By S. JL Ai'kcrtnann. 
Third edition, l^p. xvi 4 q(Sq, (London: Tlie Old 
We.stminster Press, 1923 ) \2s. 6d. net 

To every one w'lio has made a sjieual study ol anv 
particular brand] of luiman knowledge there must, at 
some lime or anotlier, hav'c come a feeling of surprise 
at the large number of errors which t'xist in the popular 
mind regarding liis own, and therefore prcsumahlN' 
every' other, .subject 'I’he previous editions of this 
book hav’e [iroved of immense \ alue m helping to eorr<‘( t 
the many errors whidi still persist in spite of the 
progress of popular edueation and the many devices 
now' iLsed for the dissemination of ueenrate infonnation. 
A very real Welcome is, therelore, assured for tins, the 
third I'dition, w'hieh has lieen so exi ended in scope 
thai it has become almost a new work, d'he number 
of fallacies dealt with has lieen increa.sed from 460 to 
1350, and these cover practically every' branch ot 
human aitivity. Indeed, so w'ide is the field covered, 
tluit a reviewer may' be jiardoned for paying particular 
attention to those sections by which he may expect to 
be best able to judge of the value of the whole. Jvn- 
gineering, general science, and astroiioTuy receive tlieir 
lull share ot attention at the author’s hands - as might, 
indeed, be expected from one whose qualifications lie 
particularly' in the first-named subject— and a close 
perusal of these sections has aiiundantly demonstrated 
the jiainstaking accuracy of the author’s work. As 
Sir Richard Gregory jioints out in an appreciative 
introduction, a valuable feature of the book is the 
constructive work which it does in giving the truth of 
any matter concerning which an error is exposed. In 
conclusion it should be mentioned that the book is 
written in an eminently readable style, not unenlivened 
with touches of genuine humour. It is, moreover, well 
printed and may be cordially recoihmended as a useful 
addition to library of general Imowledge. 
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Heat and Energy, By D. R. Pye. (Clarendon Science 

Series.) Pp. xii + 211. (Oxfcjjrd : Clarendon Press ; 

London : Oxford University Press, 1923.) ss. net. 

As stated in the preface, this book is not designed to 
be a text-book in the ordinary sense of the word. It 
is intended to be read by the advanced schoolboy to 
supplement the detailed instruction he has received 
in the class-room and the ltiborator\% with the view 
of imparting a broader conception "of energy in its 
different forms. The first six (diapters are devoted 
to heat, the chief piienomena being described and 
explained with less detail than is customary in the 
ordinary text-book. The relation between heat and 
work is then dealt with, follow'ed by chapters on energy 
as light and sound. The remaining part ol the Ijook 
is taken up with ])nictu'al applications ol energy in the 
production of power, warming, ventilation, and lefrigera- 
tion, the ))rinciples involved being (.Icariy explained. 

On these lines the author has produced a \ery 
readable volume, hut it is difficult to see why he 
tails to give an account ol electruaty as a torm of 
energy, as in thcM' days almost evety hoy is interested 
in ele( tricity through the medium ot “wireless” A 
hirther addition, in the lorm of a teW pages on the 
measurement ot liigh temperatures, might lie rei'oin- 
inended, not only hei'aiise ot tlie jjractical im])ortance 
ol the .subject, hut also lor thi' interest it creates in 
tlie mind of the young student ol siience. Apart Irom 
these omissions, however, there is no doutit that the 
careful reading of this hook by an intelligent schoolbov 
would give him a imu h wider outlook than that 
])rovided hv the ordinary text-book. V.. R. D. 

The Dante of Life. J 5 y llavekx'k Kllis. Pp. ,xiv -1-340. 

(London, Bombay and Sydney: t'onstahle and Co., 

Ltd., 1023.) 12.S. net. 

Tun main contention in “ The Dance of Life ” is that 
life IS an art, as its expiessions in morals luid religion 
(which the autlior calls “ mysticism ”), in writing and 
thinking, and even in scieme, aie arts, appropriately 
typified by the art ot dancing. Life, in all its forms, 
is creative, the result of an impulsive outflowing, 
Aci'ordingly, rigid laws, e.xternally imposed, are really 
inapjilicalile to it . I'he dynamic i.s refractory to regula- 
tion by the static. What law there is must needs he 
from within ; the formulation of tlie impulse of which 
it is the law. Mr. Hav elock Ellis is not the only prophet 
of this doctrine in recent times ; and, indeed, its under- 
lying thought i.s a very old one indeed— a thought never 
quite forgotten even when the dynamic movements 
of reality were caught and crystallised in the static 
formulae of pliilosophy and science. But it is none the 
less, when stated in isolation, a paradoxical view ; and 
not least so when it is apfilied to a .solution of the social 
problems of the present day. Yet “ The Dance of 
Life ” is a very stimulating and, indeed, challenging 
book, in itself a work of no mean art. Though in 
appearance rouglily flung together, its several chapters 
have a single thread of thought — the view to which 
allusion has been made — running through them all. 
Philosophers of many schools, and men of science alike 
may find much to disagree with in J;his book ; but none 
can read it without interest, and few without some 
profit. ' 1^ 
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The Subject Index to Periodicals, 1920. Issued by the 
Library Association. F : Education and Child 
Welfare, Pp. 29. (London : Grafton and Co., 
1923.) 4i:. net. 

The Library Association maintains in this section of 
its Subject Index the high standard of quality of the 
earlier issues, but when one compares it with the 
American “ Readers’ Guide,” the 1919-21 volume of 
which was published last year, one cannot but regret 
that tlie English Index is so deeply in arrear. It is 
true that it gleans over a much wider field, but it is 
questionable whether it would not he better to speed 
up the w'ork ev'cn though this should necessitate some 
restriction ol the sphere ol opi rations. In this Educa- 
tion and ('hild Welfare section, ]irofessional and 
technical education, mental tests, the teaching of 
< iti/.enship, language, s (espeiially Latin), economics, 
geogra])liy, mathematics, and religimis education all 
figure largely. 

The articles indexed unclci science teac'hing are 
chieflv from the School Science Rmew and Parents* 
RcriHCKi, hut incluile some fnan the Re^nic Pidagogique, 
Science Monthly, and Naturt. The ((uarterly Educa- 
tional Record published by the American Council on 
I^duiatum does nnt a])pear to lie included within the 
.scope ot the work. It contained in 1920 important 
artiiles by President \ ' 1 '. Hadley, Prof. G. D. Strayer, 
Dr S. P Capen, and other w'ell-known authorities, 
which might with advantage have been mentioned in 
the Index. 

Outlines of the (die id m for Science and Engineering 
Students. By Dr. Terry Thomas. Pp. 127. (London : 
Mills and Boon, Ltd., 1922.) 35. Ud, net. 
i\lAiVY students will find Dr. 'Jerry Tlionias’s latest book 
ol ('onside ruble v^alue, not for private study of the 
suhjeit, hut also for use v\ith oral lessons and for 
revision purposes. Although Dr. 'riiomas’s brevity is 
a wekoim* change Irom tlu' prolixity of some recent 
malhematital text-hooks, it is yet too pronounced a 
feature in the pre.sent vxihime, rediieing the subject- 
matter almost to the tabloid torm. The course is 
nevertheless a very suitable one and the examples are 
W'ell (hosen. 

One or two eritieisms of detail may perhaps be 
usetul to the author if a second edition is called for. 
Tlie “don’t” ot p. 10 is 1 ransgres.sed by the author 
himsell on pp. 34, 75, etc. Students should be taught 
to distinguish between ordinary and partial differentia- 
tion as regards syniholisni : it saves a good deal of 
trouble. The example chosen on p. 80 to show the 
“ im])ossihility ” uf separating .v and y is rather 
unfortunate. S. B. 

Supplementary N(/te<i on (irmnmetric Analysis for 
Beginners, By W. Lowson. Pp. vi + 58. (London: 
Longmans, Green and Co,, 1923.) 2.v. 6 d, 

These notes are intended to be used in conjunction 
with regular text-books. There are many valuable 
hints on practical details, and items of theory which 
are not easily found by students. The book will be 
found upful by those ^ginning quantitative analysis 
(the calibration of volumetric apparatus is included), 
and its moderate price will commend itself to students. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communicattons.] 

The Polarisation of Double Bonds. 

In the Scpteniljcr number of the Philosophical 
Magazine Sir Joseph 'J'homson Jms applied the theory 
of electro.static induction to explain the mechanism 
of polarisation of double bonds and of the orientation 
of substituents in the benzene senes. 

Electrostatic induction is what we liave. iniaRined 
to be responsible for the “ general ” electrical effect 
of a substituent by produLing a kind of drift of 
electrons in the niolecnh' as shown in the scheme 

ci-+@, 1 04- + © 

and wo have attributed the .superposed alternating 
polar effect to other causes, and ])redominantlv to the 
laws of valency in their application to polarised com- 
Icxes. In such a system as that depicted above, Sir 
oseph Thomson suggests (p. 511) that as the result 
of the existence of the electrostatic doublet betw'een Cl 
and C|, electrons will crowd into Cj from ( 3 .^, and into 
C., from and tlius an alternating condition wall be 
brought aliout in the chain. But for the same reason 
that electrons pass from C._, into C,. it would seem to us 
that electrons should also pass from C. into C.,, and the 
effect W'ould then be continuous although diminishing 
in degree along the chain. The precise manner 111 
which the difficulty is overcome is not quite clear, but 
we gather that Sir Joseph Thomson holds that 
electrons may pass from one carbon atom to another, 
if these are joined by a double bond, but not if they 
are joined by a single bond, which view would require 
the acceptance of the Kekule benzene formula in its 
simplest form, and w'ould be contrary to,,^ill the indi- 
cations of modern researches on the conjugation of 
elhylenic groups ami on intra-annular tautomcrisni. 

A much more ob\'ion.s, though not more serious, 
objection to Sir Joseph Thomson’s method of de- 
duction of the alternate effect is that while it leads to 
the right result in liftv per cent, of ttui cases, it leads to 
the wrong result in the remaining fifty per cent. For 
example, the direction of polarisation of the double 
bond m vinyl chloride, the example which Sir Joseph 
Thomson himself selects, is just the opposite of what 
experiment indicates, 'riius, hi! provides the carbon 
atom which is attached to the chlorine with a greater 
density of electrons than tlie other, as indicated by the 
symbol CH.^ CH*C 1 , where the lower dotted line 

represents, say x electrons, and the other rejiresents 
2 - X electrons, the whole symbol thus indicating an 
augmented electronic density on that sale of the 
double bond which is nearest the chlorine atom and a 
decreased density on the other carbon atom. 

Now, it is easy to sec that this process tends to 
produce a positive charge on the CH^ carbon and a 
negative charge elscwOiere, and consequently the 
carbon atom of the CH.j group should, if anything, 
attract negative ions, and the jiroduct of the action 
of hydrogen chlorifle on vinyl chloride ought to be 
ethylene dichloride CH^Cl - CHXl. But, as Sir 
Joseph Thomson correctly states on p. 508, it is the 
carbon atom to which halogen is attached in a sub- 
stituted ethylene which attracts negative ions. Were 
it proposed to escape tliis dilepima by assuming that 
the atom with the diminished density of electrons is 


positive ion or radicle of the reactant, then furthei 
difficulties emerge and, for example, in the group 

C, =Qj-C,=^ 0 , it would be necessary to postulate a 
passage of electrons in the direction indicated by the 
arrow in order to reconcile Sir Joseph Thomson’s 
theory of the mechanism of induction with the experi- 
mental fact that invariably C;, is the atom which is 
found attached to the negative radicle or ion of the 
reactant. Without going into detail it is obvious that 
similar considerations apply to orientation in the 
benzene series 

Finallv, the classification of atoms as “ chemically 
active ” or " cheiiiically inert,” according as there is a 
defect or excess of electrons rcsjiectiveiy, is im.satis- 
factory, since both types appear to be reactive under 
the correct conditions. Charged centres in polarised 
molecules are analogou.s to charged ions and it is 
difficult to see why the comjianson should not be 
extended to their reactions. A. La.p\vokth. 

K. Robinson. 

The Ilniverstty, Manchester. 


River Pollution. 

Tub Salmon and Freshwater 1 +isheries Act. 1923, 
will come into operation on January 1 next, replacing 
the many Acts, begpining with that of iSOr, which 
have been framed to regulale the fisheries of our 
inland waters. 'I'he first of the senes contained a 
clause relating to the pollution of nviTs. and this 
clause has up to now been jiractieally the onlv 
statutory coiiliol we liave had It was reinforced by 
the River I’ollution Brcveiilioii .\cts. and this legisla- 
tion was snificicnt to prevent sow age being poured m an 
untreated state inio rivers, but not into estuaries, and 
i1 jiroved ineffective in preventing jioisonous effluents 
from industrial lomerns cxmtaminating both. 

The new Act detines rather better the nature (if the 
pollution wliicb wall be regarded as an offence (Section 
8), empowers fishery boards to institute proceedings 
under the l^iver Bolliition I’revention Acts, 1876 to 
T8g3 (Section 35), and jirovides (Section 73) for eases 
bi'iiig tried before the nearest c'ourt of suniniary 
jurisdiction. 

The rivers in the meantime have been allowed to 
get into a serious state of dc'terioraiion, due To the 
great dcvelojiinents of population and of industries. 
Our legislation hitherto has jirevented any undue 
contamination by sewage of the non estuarine parts 
of the rivers. It was really strong enough to prevent 
pollution by effluents from commercial works. But 
the dominance and importance of the industries have 
been usually overpowering, with the result that many 
of our rivers and streams have been allowed to get 
so severely polluted that they are almost, or altogether, 
devoid of life. The estuaries, Writh the growth of 
industries and of towns and cities, have been exposed 
to pollution from trade effluents to a greater extent 
than the river, and have had to carry a steadily 
growing burden of sewage. The result, as is well 
known, is that some estuaries are so badly polluted 
as to prevent the passage of migratory fish, and 
many others have got near the same state. With 
the advent of the new Act wc have inherited an 
intere.sting and important problem, a problem which, 
like previous legislation, is a product of the industrial 
growth of the Victorian period. 

Already some progress has been made by experi- 
ment an(i inquiry to state more distinctly the problem 
and the solution. The'Ministry of .^iculture and 
'.Fisheries has'showirtts sympathy ajid its appreciation 
the conditioh'oii^e jfish^es by appoint- 
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by instituting Sub-Committees for some of the 
important watersheds. But it is difficult to under- 
stand the attitude of the Ministry of Health and of 
medical officers. At two recent inquiries relating 
to new sewers which were designed to discharge 
sewage untreated into an estuary, the representative 
of the Ministry of Health admitted that the estuary 
was already overcharged with sewage, but said that 
the new sewers would not alter that aspect of the 
question, that the estuary was so bad now that it 
would by this addition be very little the worse. 

The medical officer goes further. He says the 
deaths of the fish in the estuary are caused entirely 
by trade effluents, and that we should get more 
powers to deal with such pollution. As for the 
sewage, he will tell you that no matter how great 
the quantity it is not unhealthy, it is not in any way 
related to the destruction of fish, and he will produce 
statistics to show that the healthiest parts of the 
county and the city arc just where the sewage con- 
tamination is heaviest. 

Without attempting at present to deny the truth 
of his extraordinary statements or ]>resummg to 
explain the reason for his making them, it ought to 
be pointed out that, even if he is right, he is arguing 
that it is not necessary in any case to treat sewage, 
and therefore tliat authcmties everywhere should be 
freed from the necessity and the expense of doing so. 
Indeed, we should not lose sight of the fact that if 
tlui killing of the fish m the river from whatever 
cause proceeds to the pluisi* of practical extermina- 
tion. an inqiort.int and essential feature of the river 
will come to an (“lul, nor of the probability that the 
authorities throughout the watershed will object fo 
being subj(‘('ted to an (‘xpense no longer necessary. 
The river m such a (.ase vvouhl be converted into a 
sewer, a comlifion wdneh is already met with in some 
of our estuaries and rivi'ts. The river lioards, on the 
other hand, arc dcsiious to ])icserve the rivers as 
rivers, and to save them from becoming sewers. 

The cxpenmciifs which have been made wifh refer- 
ence to the estuary of Ihe Tvne have demonstrated 
plainly (1) that it is over polluted with sewage; (2) 
that it IS Irequeiitly little better m composition than 
the liquid outflowing from tlie sewers ; (3) that the 
sewage in the region opposite Newcastle is the cause 
of a serious dimmutioii in the quantity of dissolved 
oxygen ; (3) that the oxygen frtvjuently descends 

below the limit necessary to sustain fish life, and is 
only restored by fresliefs from the river ; (5) that m 
consequence, during dry weatlu'r conditions, many 
deaths occur, either by direct ^loisomng or by the 
lack of oxygen. It has been proved by experiment, 
moreover, tliat the sewage alone wall cause death, 
and that it may be dirirtly poisonous to fish. 

It is obvious, therefore, tliat in the ease of the Tvne 
and of many other rivers of our country, both the river 
and the estuary will have to be cleaned. In the case 
of the river, trade effluents will have to be treated 
to prevent any poisonous effects. The estuary is far 
more important, for at present it is liable to provide 
an impassable barrier to fish. The solution of the 
problem is not an easy one, but it will have to be 
faced some time, and, w^e hope, before the barrier 
becomes so great that migratory fish will have ceased 
to enter the river. 

Even with the powers conferred by the new Act, 
little will be accomplished unless with the sympathetic 
co-operation of the authorities and the owners of 
works. Already thfey have showij a strong disposi- 
tion to help in the inquiries and^in taking steps to; 
ntinimise the effects of the effluents. ‘As soon as It 
is clearly realised by/ ah action, isH 

necessary, it ba iadicath m j 

what direction it proceed. ■ A, Meek.^ 

NO. votii iii] 


The « J” Phenomena and X-ray Scattering. 

In a number of recent papers. Prof. A. H. ('ompton 
brings forward what purports to be a Quantum 
Theory of the scattering of X-rays. 1 venture to 
think that this theory— or more correctly system of 
rules — has little connexion' with the phenomena of 
X-ray scattering as I observed it nearly twenty years 
ago, and as 1 still know it. T do not wish to write 
of the inconsistency or illogicality of the theoretical 
assumptions, for they arc probably as well known to 
Prof. Compton as to the most careful reader. Prof. 
Compton seems to hope that, m spite of this, tlie truth 
will emerge. But I am compelled to state a few signifi- 
cant facts which are not common knowledge. 

Regarding the experimental observations establish- 
ing a difference between the primary and the second- 
ary radiations observed (assumed by him to be scattered 
radiations), 1 'should like to ])oint out that they date 
from the earliest cxjierimen ts on the subj ect (see Sagnac ; 
Barkla,P/^^/.M«^^, 1904; Beatty; before those to which 
lie refers). It is very’^ easy to detect differences in the 
penetrating powers between the primary and second- 
ary (scattered) X-radiations as ordinarily measured. 

The greatest difficulty has been experienced by 
experimenters, not in establishing a difference between 
the primary and secondary radiations, but in showing 
that they are at all similar. They have not always 
realised f he conditions essential for this. The necessity 
of using soft X-radiatioris in order to obtain evidence 
of the purest scattering aiifl the almost perfect agree- 
menl with the classical 'I'liorason theory, 1 have 
emphasised again and again. There have been 
various reasons for this, some obvious, others long 
since ob-served but only rci:ently studied. The super- 
jjosed radiation excited in the scattering substance 
by the swift electrons constituting the secondary 
corpuscular radi.ition and the ])ossible emission of 
further unknown fluorescent X-radiations are among 
the obvious. For many years now I have known 
of a further and more important source of error ; 
this IS connected with what T have called the “ J " 
radiations, discontinuities, or transformations. The 
important fact, whatever its explanation, is that a 
beam ol X-rays in transmission through matter under 
certain critical conditions becomes considerably more 
absorbable both m tliat and other substances. We 
have made scores of experiments of vanous kinds 
on tins abrupt transformation ; more will be said 
of it elsewhere. Wliat concerns us at present is that 
this IS of such a magnitude as would be accounted 
for by an absorption and re-cmission of the radiation 
with an increased wave-length of the magnitude 
required by Compton — about 0'02 A.U. But this is 
m the direction ol propagation of the primary beam ; 
and expenineiiis do not si'ein to support this view as 
to the nature of the change. Absorpt ion in this region 
evidently depends upon factors other than wave-length 
and atomic number. This is the J discontinuity which 
I mentioned m 1916 (Bakerian lecture) and again with 
Miss White 111 1917 {Phil. Maff., Oct. 1917). 

Wc can now certainly say that these J trans- 
formations not only mij^ht produce, but actually do 
produce the softening which we have observed in the 
scattered radiation in many experiments at any rate. 

I It is not unreason aide to suppose that it is the 
explanation of the changes observed by others, not 
only in the region of wave-lengths over which we can 
make a definite test, but also over the range of shorter 
wave-lengtlM, over which we are not at present able 
to get control. 

. It is impossihle in the ^ace now at my^disposal 
/io giy9,fu|I evidehoe ior .thw but the only rational 
M observed is not 

' the 'pro^^ dt scatfeet^g but in the subsequent 
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transmission of the scattered radiation through the 
radiating substance and through the absorbers. 

I^of. Compton apparently did not read between 
the lines of a communication to the Philosophical 
Magazine (Barkla and Mrs. Sale, April 1923) ; but 
as the results do not suit hi.s formula he makes a 
suggestion of how such resuHs might have been 
obtained by very incompetent experimenters. May I 
now suggest to i’rof. (omptoii thal, in addition to 
taking other very obvious precautifins, he might also 
use soft radiations, very thin radiators, and very thin 
absorbers. 1 do not think he will then have minh 
difficulty in obtaining scattered rarliation very like 
the pniharj^ and very ditterent from what would be 
given by his formula 

Regarding the translormalions of radiations of 
shorter wave-lengtli, I will oidy say that it is much 
more difficult to olit.nri anything liki' equality of 
penetrating power between primary and scattered 
as usually detected , but an explanation of this 
can be given,- not the nltunate explanation, but 
again in terms of the J translorinations 

Further, let us exaniiiK' the theory of the reeoiliiig 
electrons. Giving the C Omjiton fonnnla the best 
chance of success, consider what would happen to 
the electrons in hydrogen wliiih requite little energy 
for their extraction These elertrons .scatter as 
much as a similar number m other substances (llarkla 
and Crowther), A siinjih* calculation shows th.it when 
the K radiation ol tin is ein])loved, the recoil electron 
should produce an ionisation of the otdiu ot j/iooth 
part of that prodvu.ed m air by the same X-radiations 
through the ordinary long-range electrons Now 
Shearer in this laboratory observed m hydrogen an 
ionisation as low as o-ooiO of tiie ionisation in an , 
and remarked on the strong probability of this being 
an over-estimate I'lns woulrl be of the right ordm- oi 
magnitude for Ihc I'llect of long-range electrons alone 
Where then is the efteci of ionisation by Compton’s 
scattering elci irons ^ It ap])arently does not exist. 

The evidence C'ompton used and olitained from tfie 
study of 7-ray.s is necessarily much Jess trustworthy ; 
the expenin enters have probably never— indeed cannot 
have— realised the many possibilities of error. Any 
transformation to a soffer type— or at any rale 
something equivalent to that- would entirely vitiate 
the results obtained lioth in absorption and scattering 
experiments. Without wushiug to detract from the 
merit of the work, one may justifiably point out the 
difficulties of exact measurement in this region One is 
led to ask : Are experiments on the diminution of 
scattering really trustworthy Accurate they cannot 
be ; they may be entirely niisleading. Thus in cases 
we have investigated, Compton’s formula holds neither 
for the apparent change of w'ave-lcnglh, nor for the 
energy of the recoil cleiTrons. But we can quite easily 
get many of the elfects of the kiiul Compton considers 

It is possible that the J transformation whicJi we 
have observed will be explained by a theory bearing 
resemblance to thal of (’oinjHon for so-called 
scattildB^ This waiuld be supported by the evidence 
of C. T. R. Wilson’s “fish-tracks.” It seems un- 
fortunate that Prof. Compton should have applied 
the term scattering to a hyjiothetical process which 
is so essentially different from the scattering of 
X-rays as ordinarily known. The important con- 
clusion is this — the results of experiments on scatter- 
ing and the Thomson theory explaining these are 
absolutely untouched. 

Many of the experiments upon which these con- 
clusions have been based were obtained in collabora- 
tion wit|i Mr. Khastgir and Mr, Stevens, in addition 
to those already mentioned;- C. G. Barkia. 
University of Edinburgh. ^ , 

November 10, 19234 


[November 17, 1923 


Scientific Names of Greek Derivation. 

I AM glad that Sir Clifford Allbutt, in Nature for 
October 20, p. 590, supports the spelling ” deinosaur," 
although Owen wrote Dino&auria. Only a week ago 
I heard a university student pronounce the word as 
" dinno.saur.” Wherever pronunciation can be helped 
by correcting current forms the correction is obviously 
of service From this jiomt of view we may pardon, 
even if we regret, Miocene and Pliocene. No one, 
however, has attempted to w'nte ” Plistocenc.” We 
have for .some centune.s converted the Latin forms 
ae and oc (for the Greek ai and 01) into the forms 
cc and oe in manuscript and in print ; but this has 
no classical authority and can be abandoned with 
much advantage, as has been done in modern Latin 
texts. The Greek diplil hong or scmi-diplithong ci could 
not well be shortened into one letter in our script, 
and this fact provides an inconsistency for those who 
join « and o to c m transliterations from Greek or 
Latin. Where the word has become anglicised in 
form, as rmnosarc, or when-, like cffinenchyma, it is 
not a generic or specihc name, the diphthong no doubt 
will reniam compounded ; but we may, 1 think with 
wisdom, write (‘oidoptyehiuni and Taeuia. Moeri- 
therium IS a case that needs attention The British 
Museum, whuh has an honourable vested interest in 
the mortal remains ol tins fascinating ireature, writes 
the o and the l separately. The Americans, and now 
the Ja])anese, adopt the (.onipomulcd lorm 

Dr (', Purser, to whom 1 confide all my classical 
troubles, tells me that llerodolus (Book 11., 148) gives 
the lake in the h'ayum as /; n M 01/1109, named 

from a king who would ajipear 111 T.atm as Moons. 
C. Stephauns (“ Dictionarium historicum,” \ d. 1033) 
]uints“ Mmridisstaguum ’’ ; but here again the separa- 
tion of the o and e would seem advisable. I confi'ss 
that i always write ('.niio/oie m piott'rem e toC'aeiio- 
701C or Camo/ou , though the a' i onfornis best with our 
general usage This term, howi'ver, never had a Latin 
form, and may now be regarded as an Jniglish word 

As 1 lemarked m mv note m N-mukI'. lor July 7 
(p. lo), it IS now difficult to be logical Tlie ICncy- 
clopa'dia P»ntannica gives us aii art it k* on Demo- 
therium, but makes us look under di tor dtanosaurs. 
Imllovving Sir Clifford .Mlbiitt, let us ludp pnmouncers 
- and printers -where vve tan 

GKT.Nvii.f.Ji: A. j. CoLii. 

CamckmiHcs, t'o. Dublin, tfetober 28. 


Is the Pentose of the Nucleotides formed under 
the Action of Insulin ? 

In a letter to Natuhtc lor June ib, p. 810, Mes.srs. 
Winter and Smith ilirccted attention lo their observa- 
tion that the blood and certain other tissues of the 
rabbit contain, after injection of insulin, a .substance 
which reacts as a carbohydrate towards the a naphthol 
test, but has no reducing action on copper salts even 
after acid hydrolysis. C'ommenting on this they say ; 
“ It seems possible that the carbohydrate content of 
the animal body may be not apjireciably fliminished 
after large doses of insulin. The above facts would 
suggest that the sugar stored in the body as glycogen 
is converted into this peculiar form,” 

if i understand the suggestion correctly, it is that 
this unidentified carbohydrate substance is formed 
from glucose under the influence of insulin. If this 
is so, it should be present in normal blood and other 
, ti^ues, but absent from those of diabetics. 

I Jackson has redsntly shown (/. Biol, Chem., 1923, 

I Ivii. 121) that adenine nucleotide occurs in normal 
bwaaDi blood. 1 1 have myiwH'T^orded its occurrence, 
;tp.getfaer with nucleotides^ in the pancreas of 
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the dogfish (/, Biol. Chem., 1921, xlv. 263), and 
pentose compounds, which have in many cases been 
identified as nucleotides, and axe probably always 
present as such, have been found distributed through 
a wide range of animal tissues. 

Is it possible that the carbohydrate substance re- 
ferred to by Messrs. Winter and Smith is of a nucleo- 
tide nature ’ The nucleotides give tlie tt-naphthol 
test, but tliere is a possibility of the pentose con- 
stituent, to which the reaction is due, escaping notice 
on testing a solution after acid hydrolysis for reducing 
power, especially if only a small quantity of material 
is available, moderately strong acid is used, and the 
hydrolysis is carried out in an open vessel at the boiling- 
point, since, 111 these circumstanc:es, the pentose readily 
goes over to furfurol and is lost by volatilisation. 

1 hazard the suggestion for this reason 1 have 
recently found that the tissue of the islet gland in a 
typical teleost hsh {Ofylnodmi cUmgatus, tlirard) is the 
richest in pentose compounds (nucleotides) of all the 
tissues of the boil v, notably richer than the zymogenous 
jiancreatic tissue Since il has been shown that the 
islet gland in such lishes is homologous with the isles 
of T.angerhans in the mammalian pancreas, I have 
suggested, in a paper on tlie subji^ct which is shortly 
to appear m the Journal of Biological Chemistry, that 
it would be jnstihable to infer from this that the 
general high pentose content of the pancreas in 
mammals is due mainly to the presence of the isles 
of Langerhans. 

With the \'iew of tracing a connexion between the 
high ])entoso loiitent of the islet tissue and its func- 
tion of insulin production. 1 have made use of the 
liypolhesis, ]nit forwatd bv Heilbron and Hollins 
(hep Hrit Ass, 1022, 306) to explain the formation 
of compounds of the C.r, si'iies from those ol the ('„ 
si'ries 111 plants, that hydroxvinethyl-furfuraldehyde 
IS first formed bv loss of water, and this goes over to 
a member of the ('0 senes bv respiratorv oxulation 
This transtonmition would seem to necessitate the 
pre-formation of an activati'd form of glucose, and 1 
have siiggi'sicd that the jilani hormone, ghicokinm, 
descnbed b\ ('olhp (/ JBol Cftriii., 1023, Ivi 513) 
])robablv ])ei forms the function of activation 

If this is so, and pentose is formed in tlu animal 
organism from activated glucose by a similar series of 
steps as IS postii la t ed for jilants,! t seems to indicate a con - 
nexion betwi'cn the production ol msulm and the high 
concentration of pentose compounds in the islet tissue 

If tliore IS anything in this idea it may also be 
Hjiplied to explain the production of pentose com- 
pounds in the filood and other tissues under the action 
of insulin, and it would be interesting m this con- 
nexion to dctcrnime whether adenine nucleotide occurs 
in the blood of diabetics. C. Jii-.uKFiaiY. 

Marine Biological Station, 

Nanaimo, Ihitish Columbia, 

Octirber 15. 


An Uncommon Type of Cloud. 

There are many striking cloud phenomena which 
may be regarded as local. While the same general 
laws of cloud formation pre\'ail in all climates, yet 
some forms, while not radically different, display 
varying degrees of magnitude or intensity in certain 
parts of the world. 

The form known as " mammato-cumulus " or 
'' festoon-cloud " or, as called in the Orkneys, " pocky 
cloud," is of this nature, and while it occurs in a very 
pronounced fashion in Australia, the United States, 
and other countries, it is almost a very rare phenom- 
enon in the British Isles, and theh, as a tfule, in a 
very " mild " form. » , 

NO. 2820, you 112] 


An illustration which is 'usually given to represent 
this type is that which appears in the ” International 
Cloud Atlas.” It is from a negative by H. C. Russell, 
who secured it in Sydney, Australia, in the year 1893. 
It shows the type in its most intense form. 

Less pronounced is the illustration given by M. J. 
Loiscl in his " Atlas photographi([ue des nuages," 
from a negative he took at Chiavari in Italy in 1908. 

Still less pronounced is that given m the " Meteoro- 
logical Glossary," issued by the Meteorological Office, 
from a negative by Capt. Cave taken in England in 

1915- 

It may be remarked that, while almost all bookvS on 
metcorolog^’^ refer somewhat in detail to this type of 
cloud, it IS very rare that any illustration from a 
photograph acconqiames the text. The reason for 
this IS evidently due to the fact that this type does 
not occur very often in the British Isles, and when 
it does the phenomenon is a fleeting one, lasting for 
only a few minutes. Having observeil and photo- 
graphed clouds for manv vears, 1 have, only seen 
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this type on about six dillcront occasions and photo- 
graphed It on thri'e , even then the type was not of 
a very pronomicetl nature 

111 his book entitlcfl " ('loud Studies," the late 
Mr. Artliur Clavden writes' " In some countries it 
seems to be frerpumtly observed, but in England it 
IS so uncommon that the writer has only noticed it 
about a dozen times in twenty years, and on no one 
of these did li last long enough to allow of its portrait 
being taken.” 

The inam feature of this type of cloud is that it 
occurs on the underneatli suriace of a large cumulus 
cloud, and its a])pearance, in its most pronounced 
.slate, IS of a globular formation exhibiting a large 
number of well-defined rounded masses of cloud 
hanging downwards below the main cloud. The cloud 
IS generally associate! 1 with very disturbed atmospheric 
conditions, heavy ram, and with thunderstorms. 

On October 22 last, at 12.45 p.m. G.M.T., an 
example of this form of cloud, very pronounced for 
this country, made its appearance at Sidmouth, South 
Devon, and lasted for only five .minutes. 1 managed 
■ to secure two satisfactory photographs of it, one of 
/which is here reproduced (Fig. i). It sliows clearly 

U 2 
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the spherical formations hanging downwards with 
clear cut edges. If the photograph be turned upside 
down the appearance is that of the tops of cumulus 
clouds as seen from an aeroplane above them. 

Just as the billowy tops of cumulus clouds are due 
to the af^ceni of warm moist air into cooler air above, 
so the globular formation of the festoon-cloud must 
be caused by the descent of warm moist air into an 
underlying cooler stratum. This inversion of tem- 
perature is generally indicative of bad weather, and 
this was corroborated by the weather experienced at 
and after the time the photograph was taken, 

William J. S. Lockykr. 

Norman Lockyor Observatcjry, 

' Sidmouth, South Devon 


The Tides. 

The great importance of the subject is my excuse 
for troubling you once more, very briefly, regarding 
it. In Nature of Julv zi, I stated that, accortlitig 
to the present tidal theory, the tidal forces, and 
consequently the tides, would be just the same for 
a sea-deptli of about 4000 miles as for the actual 
sea-depth of aliout 2 miles ; and, m the same issue, 
your reviewer, " The Writer of liie Note," agrees that 
this is true, or, m his own words, " that the differential 
motion of the oceans is determined by the vectorial 
excess of the forces at the earth’s surface over those 
at its centre " ; which apjiears to ignore entirely the 
depth of the ocean as a factor determining the height 
of the tides. 

The theoretical cause of the tides is the difference 
of the attractions of Ihesuii and moon at the earth’s 
surface and centre. 'I'liis diflerence m the case of the 
moon is more tlian twice as grt'al as in the case of 
the sun ; therefore, the lunar tide is more than twice 
as great as the solar tide. Similarly, if the earth 
were expanded into a liollow, splu'rical crust of ten 
times its present diametei, with its water-covered 
surface nearest to the moon at the same distance as 
now, and the moon’s jieriod of revolution also remain- 
ing the same, then the lunar tide-raising force, and 
consequently the tide, would be about twelve limes 
as great as now. 'J'his is the teaching of the present 
tidal theory , but is it the teaclmig^ of practical 
mechanics and common simsc ^ Why should the 
mere expausiou of the earth cause a ten, or twenty, 
or a hundred time- greater tide upon its surface, the 
distance of that suifai'e from the moon, as well as 
the masses of the earth and moon, remaining the same 
as before the exjiaiision ? 

Surely this is a question well worthy of discussion ; 
and surely some of your readers are sulliciently in- 
terested and ojien-mmded to express some opinion or 
argument regarding it Evan McLennan. 

Corvallis, Oregon, D.S A., September 3. 

Mr. McLennan s words " and consequently the 
tides " arc not in accordance with dynamics and arc 
not implied in the passage he quotes from my previous 
note. If the earth were all water the direct tide- 
generating forces within two miles of its surface would 
be the same as in an ocean of depth onlv two miles. 
These tidal forces are usually reprc.seiited by reference 
to the " etjuihbrium tide," that is, fiy stating what 
the outer surface of the oceans would be if the water 
had lost its inertia without losing its gravitational 
properties. This outer .surface would be the same in 
the two cases mentioned. The necessary continual 
adjustment of water, however, would be quite different 
in the two cases ; in the first case the water within 
two miles of the surface would be largely raised and 
lowered by that beneath, while in the second case the 
water would move mainly in a horizotital direction. 
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But owing to the actual inertia of the water the outer 
surface of the ocean would be entirely different in the 
two cases, so that the accepted theory does not ignore 
the depth of the ocean as a factor determining the 
height of the tides. 

The expansion of the solid earth, with an increase 
in water sufficient to conserve the depth of the oceans, 
would magnify tlie tides because the excess of the 
forces at the earth's surface over those at its centre 
w'ould expand with the earth’s radius. Mr. McLennan 
apparently finds this result of the gravitational theory 
repugnant to his common sense. 

'J'he Writer ot the previous Notes. 


Stirling’s Theorem. 

In connexion with the recent letters published in 
Nature on Stirling's Theorem, I beg to say that in a 
paper accepted for jiublication by the Academy of 
Zagreb on July 13, and now m print, I proved in 
iinite an ehuiientary manner the formula 

a -0-21 13249 or o-788h75i, 
which coincides with the results published by Mr. 
James Henderson in Nature of July 21, p. 97, formula 
(3) . The error was found to be of the order of 1 jy-z J'^n^ 
of the calculated value, where 1/72 ^'3 equal to 
0*00801875 m Mr. Henderson’s results The formula 
may also be written 

, jn -1 (i\* ^ ^ 

and the log p determined once for all. (For 
a="o*2ii324«), we have log o*52445()q ) The work 
of calculation is then by no means greater than in 
using Stirling’s or Mr. 11. E2. Sojier's formula though 
the ajiproxiniatioii is far closer. T think tlie doubt 
inferred by Mr. G. J. Tailstone m Nai ure of August 
25, p. 283, on the usefulness of the. fonnulie under 
discussion is not valid so far as the present one is con- 
cerned. For snfticiently large values of w, depending 
on the number of decimals of the tables. Hie result 
calculated from the above formula is not worse than 
tliat furnished l>y any other more comjilicatcd formula, 
Stanko Hondl. 

Zagreb, Croatia, SHS-Stafe, 

October 7. 

Prof. Hondl’s siinjihlicd form of my best first 
approximation to the value of /d follows at once 
from the fact that {b -c) ~ I m my letter m Nature of 
July 21. [6 IS Prof. Ilondl’s a.] The constant p in 



Wc have now three approximations involving this 
type of expression where the index of the power is 

(» + i)* 

( 1 ) ^/2ir(*^-j’^)'‘'\soperJ. 

(3) [Forsyth]. 

It is interesting to note the increase in accuracy as 
wc proceed from (1) to (3). The errors are i/24«, 
1 /1 25?^*, and 1 /24on* respectively. Of approximations 
of this t3^e Forsyth’s is by far the most accurate, but 
for logarithmic Calculation it is rather more laborious. 

James Henperson. 

Biothetric LAbor^Ltorvj 
’ pmiversity _ 
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Thunderstorms and Globular Lightning. 

By Dr. G. C. Simpson, F.R.S. * 


is no real boundary between pure science 
^ and applied science, and it is inconceivable that 
any one whose life’s work is the practical application 
of electricity should not be interested in all things 
electrical. One might, therefore, expect an electrical 
engineer to show at least a dilettante interest in 
atmospheric electricity, but one is surprised -although 
equally gratified -to find that the president of the 
Institution of Electrical hiUgineers devoted a large part 
of his inaugural address on October i8 to the discussion 
of tiie electrical potential gradient in the atmosphere 
and the metdianism of thunderstorms. There has been a 
great deal of work done on these subjects in recent years, 
but it cannot be said that the results have yet reached 
far beyond the small band of workers wlio are actually 
engaged in making the investigations. Dr. Alexander 
Russell has, tln^refore, done a good service to his fellow 
engineers in summarising for their benefit our ])resent 
knowledge iind indicating problems still unsolved. 

Dr. Russell accepts the breaking drop theory for the 
origin of elec tricity in thunderstorms, but he appears 
unaide to give uj) entirely the old idea that free electrons 
form nuclei h»r condensation in the atmosphere. There 
are certain ideas which once they have ap)>eared in 
scientific literature ( annot be eradicated no matter how 
conclusively tl)ey are shown to be wrong. C. T. K. 
Wilson in his dussical work on the condensation of 
water on to ions showed two things: first, with great 
supersat oration water will condense, in the ab.sence of 
otfier nuclei, on ])osilivc and negative ions ; and 
secondl) , tlait no condensation takes place on even 
the negativt' ions until iourlold sujiersaturation has 
be(‘n reached. This latter point is nearly always for- 
gotten, and until some one has shown that fourfold 
supersaturation does exist in the atmosphere, meteor- 
ologists I annot recognise that ions play any role in the 
processes of atmospheric precipitation. 

The bre.ikiug dro]) theory ol thunderstorms has met 
with very wide acceptam e ; for it gives such a .simple 
and corujdete account of the origin ol the i-lectnclty 
and explains so many of the observed facts, .such as 
the jiart played liy ascending air currents, w'hy the 
lightning flashes are mainly between tbe base and the 
top of the cloud, and whv the rain carries sometimes 
a positive and sometimes a negative charge with the 
former preponderating. 

The physical basis of tbe theory has been examined 
in great detail Liy Lenard in Germany and McClelland 
and Nolan in Dublin, and there can now be no doubt 
that the breaking of drops doe.s produce a separation 
of electricity. There was, therefore, every justification 
for Dr. Russell to give the lireaking of drops as the chief 
.source of electricity in thunderslorms, but this is only 
a part of the complete theory of thunderstorms, which 
takes into account the part played by hail and explains 
also tHiose winter thunderstorms in which there appears 
to be no drop formation. 

The breaking drop theory was put forward as the 
result of work durmg the monsoon in India, and in the 
original paper it was said that there had been no 
opportunity to -examine the electrical phenomena con- 
nected with ordinary rain or with |nowstonns. That 
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opportunity ha.s since occurred, and has given the data 
for rounding off the tlieory so that it can now be applied 
to all kinds of ulmospheric precipitation. 

The separation of electricity on the violent disruption 
of a body is not confined to liquids, but occurs, probably 
more strongly, when solids are rapidly separated. 
Riidgo’s work on (he eleetrifieation of dust clouds 
threw much light on thi.s subject. When dust is blown 
up into the air, the dust particles are found to be 
bighly charged. 'J'his is not an effect of frictional 
electricity as usually understood, because two different 
substances do not <'ome into contad ; for example, 
highly charged partii'lcs are obtained when sand con- 
sisting of pure silica is used to make a dust cloud. 
The effect appears to be exadly the same as in the 
case of the breaking drops ; a violent separation of 
parts tak('s place, the substance obtains one kind of 
electricity while tbe oilier kind passes into the air 
probably in the form of large ions. 

Radge's work was undertaken to explain the high 
potential gradient observed in tropical regions during 
dust storm, s, but similar electrical effects are observed 
during blizzards in jiolar climates. There is physically 
no difference between a dust storm and a blizzard 
accompanied b)^ much dri^'en snow, and in both cases 
the particles of solid matter become charged in con- 
se(|uenre of their frequent ('ollisions. This is then the 
origin of electricity in snowstorms. One difficulty, 
however, must lie faced. If tiie electrification takes 
place by collision, Jiow does a sufficient separation of 
electricity take place to giv'e a lightning flash, for this 
can only occur alter some process lias widely separated 
the electricity set free by the collisions ? The answer 
is that .so long as the cloud contains only snow which 
settles very slowly through tlie air, tliere is no thunder- 
storm; it is only when soft liail accompanies a .snow- 
storm that thunder and lightning occur. As the .soft 
hail falls through the snow flakes, electrification takes 
place on each collision and tlu' falling hail carries away 
with it large charges of electricity. 'I'hu.s the fall of 
tbe hail effects the separation of electricity which gives 
rise to the large elet'lrical fields necessary for a thunder- 
storm. ('ompared with the electrical effects of a tropical 
thunderstorm with its hea\'y rainfall, the electrical 
ertei'ts of a snowstorm are almost insignificant, and 
during the polar winter, when there is no soft hail 
associated with the snowfall, thunder and lightning do 
not accompany tlie most violent snowstorms. 

Dr. Russell in his address also gave considerable 
time to discussing globular or bull lightning. He r.ame 
to the conclusion, whicli is now very generally held, 
tliat this is a real natural phenomenon with an objective 
existence. The chief characteristic of ball lightning 
may be summed up as follows : 

(r) The body or ball itself, which is able to retain 
its individuality as it moves through the air, 
appears to he composfcd of gas or matter in 
some novel luminous condition. 

( 2 ) Tbe balls appear to exist independently of any 
large electrical intensity, for they have been 
observed within closed rooms where large 
electrical fields are impossible, and have also 
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ken observed to pass in and out oi paialM 

teteaph wires. , 

They appear to be associated directly or m- 
' dLcUv with large quantities of ^ 

have been oliserved to explode with viohnie 
and have also been seen to fuse the overhead 
wire of an electrical tramway. 

No satisfactory explanation "U/m , 'hr Chtnt- 
been offered. Dr. Russell says: 3 

seems to be a brush discharge taking pla< • a tbc < nd 
of a column of air of Ingher .onductivity tban t 
neighbouring air." He then l'‘>“'‘« .'f . 

difficulties of this explanation to w ml. oth ^ an 
added; in fai-t, there is nal y n.i liu g i 
between a brush disthar^c and the liall of ^lo'MOr, 
so frequently described. Tlie onU physical phenonien. 


yet produced in a laborato^ at all approaching ball 
Ikhminff is the active nitrogen studied by Lord 
L-lcigh In this case we have a nwss of nitrogen 
subjected to an electrical disch^ge which 
glow for some time alter it has been removed fronn the 
Md Lord Rayleigh, however, is unable to accept this 
“lanaHon of Ulightning, and all that we are aWe 
1(1 sav is that active nitrogen is the nearest physic.ii 
pt,enomcn.m to ball lightuing yet 
laboratories. Ball ligbtmng appears ,to 

associated with a thunderstorrn, and it is 
the intense discharge of a lightning flash (an pnxiiuc 
atomic change in the air or rain through which 
the (lisehurge passes. If this is so, the glowing matter 
of fxlli liglilnhig may be in a slate otherwise not met 
with in Nature. 


Unusual Forms of Crystallisation of Cementite in Steel 

, I I-,....... ♦/. tlvp tinm’iioid's ot 

EMENTl’l’K, tlie carbide ol iron, whuli < (infers on 


C EMhM llt^, T-ia’ (iin'iut iM 

iron the iiioperties ol steel, e.xists in thn 
principal forms in livpereulectoiif sleels. (i) tlic |.seiido- 
dendritic fonii. (2) tlie lelluhir or ‘"'"P''™;'';''' "Xl 
and (t) the inlragranular lorm which gives ns to tin 

Widinannslatlenstnieture lS.aido-de.i< rilie dis idiii- 

tion arises directlv Irom the 3*"’",.^' 

the solid solution wliieli results on soli.lita .iHon 1 h 
eeUitlar variety oieurs l.etween Hie f / ' 
network of the gram jumtionN. while tin Widmann 
statten striu'tnre is (aused 1)\ tlie 
cementite in the inteimr ol tin- grains ^ 

shows evidence of the directive mflneiue of the crvstal 

line network ol each gram. steel 

A IVl Portewdn h;is exnminc'd a sanqik (i steel 
whii'h has enal.led liim to make eerlaiii ''™ -''’if''';*; 
tions in regard to tliese lorius ol eeuient te. l lusc 
R.sults were presented at tlie auumm meeting ol l ie 
Iron and Steel bistiPP* held re.eiU v in ^ » 

sample was lound in the lieaitli <>1 .i l.lasl-fimi,i(c . .mil 
its raterior presented the eliariu leristie eoncav.’ bints 
peculiar to intergramilai Ira, UiiO. ■1];^^';;™;;; ; 

it wa.s composed were excenlmgK well ‘'"'ilop d. « 
size lieing of Hn' order ot i cm. m transverse tin. km ss 
and several centimetres in lenutli. S’"'"’'™, ' “ ' 

mined 1-22 mir cent, of carbon, ,M5 ol s,l„;on, and o-i? 
S iffiosphorns. It was. llierelore, ven distmrtly hy,H-,- 
eutectoid imd corresponds, so far as earl, on 
i, cgitrerned, to a lairly liard cutting tool .\n x- 
amiLtion ol the microstrm lure ol Hus sample re\ t.did 
2 prtihee ol the eellul,ir and WidmannstatUm n.»( es 
of distribution of eementite. l,ul tlie pseudo-dendritii 
form was abstail. 

* lNTR\C.RA>il3L\U CrMKNTITK. 

\ microgrivphic section usually shows the ctmientite 
in neXUingcd along three - f-r directicms m 
each grain. This corresponds spacialK 
paralld with the faces ol the octahedron, ^1^ 

Lpearanee which cementite assiinies more 
hibase-ltardened samples very high m carbon In the 
sample examined by Portevin a 

the intragranular cementite was observed. Ti e con 
' stituent was present, not in the usual isolated rectilinear 

Tiutin the form of bundles of numerous very 
small needles, or of groups 

gether.. These were apparently elongated prisms 


kLlVIl* 

unaloeous to the prismiiids of Belaiew, grouped m 
m'lssii, This is apparentU tlie first time tliat intra- 
rranniareementileVas been noticed “I] 

b,.mal rhararteiislies, H can, liiiweyer, .ilsc hi pro 
dm-ed m steel width lias lieen strongly isise-hardemd 
at a lerv Idgl, temperature and very slowly t-ooled 

im nsions and nolal,l> ' 71 '''’'-/''^'’’;''"' 
cryst,illisati.m armind wiml, Hie In, miles ol midl.s 

were groiqied. 

iN'l EROK AMH.AR M V NT1 11' • 

■I'b,, is (Uslomarilt deserilied ami r, presented a- 
enveloiang tlie grains and appealing m a section .is 
(onlimious rililion-like filaments wlm li do n'| 
any dura, terisli. si, a,,, o. onenUilion 
Uwv liowever. Iiave directed attention to tli, m.dk 
points wliii b impinge Iroiii Hie eemeiitile network into 
Hie mterior ol Hie grains, and Iiave raised H.e qmslion 
as to wlietlier Hiese lake tlieir dire. tarn m 
to Hie irvsUillisatloii orienlatioii ol the adja, ent gi.im 
;,r ol lliat ol Hie network itseli. Tliey have sngges 
that lioH. infltienu's manifest tliemsclyes, .mri Hut 
melimes one ami sometimes tlie other |,redo,n,- 
nates. In Hie present sample tl, ere is ' ""‘'I" - 
netwiirk ol cementite surrounding Hie 
is a '■rnupmg ol tins .onstituent .dong Hie eonfims ol 
tlie .Tail, joints, the varialile orientation ot wl.icli . an 
somdimes be altiibnled ,o that of the >ntragr,,m. im 
elements of cemenine dispersed within emh gr.im and 
sometimes appears distinctly dillerent 1 n other w or. s 
the two infiuemrs remarked l,y Hovye and laivv 
manifest themselves Mg, i 
..btuined alter oil-quenclimg at 95 ® 
anneafine at ,p;o°C., a treatment winch lausts tlu 
great bulk of 'tfic prii-enteetoid cementite, and more 
esiieciallv the Widmimnstiilen cementite, to ilis.appcar 
The ph.ilograpli has been taken at tlie pmetion of 
threc^rrains. Tlie needles wlm h compose the network 
hre h. one insUu.rc different directions ,n reg.ard to 
L-h urain Mving the junction the appearance of the 
bal of a feather, while in the two other junettons 
they have an almost uniform orientation. It appears 
S the structural elements of the network have dis- 
tributed themselves along a mean direction or have 
assumed a direction of their 0^, the ®f Jte 
orientation of each grain conflicting “ 

the neighbourhood of the junction. The needles are 
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very short and it is difficult to ascertain their orienta- 
tion with exactitude. The disturbance occasioned in 
the distribution of the structural elements which 
separate the grain junctions by the simultaneous in- 
fluence of the varying orientations of each grain is 
thus manifest, Portevin remarks that some observers 
will not fail to interpret them as arising from the 
intervention of “ amorphous material.” whereas they 

ran easily ]>e 
interpreted as 
the resultant 
of two forces 
acting in dif- 
ferent direc- 
tions. lie has 
observed a 
similar in- 
stance in the 
case of alumi- 
nium bron/,e 
('onlaining ()0 
])er cent, of 
copper which 
has been hard- 
ened and an- 
nealed. Here 
the intergranu- 
lar elements ol a sojjurated along the grain joints have 
a different orii ntatiou from that of the acicular intra- 
granulai element. 

t'em('nl) 1 (‘, as is well known, is exceedingly sensitive 
to eoaleseenee plienomcna. 'Phe author has stimulated 
the eoideMcme ol the pnj-euteetoid 
(ementite oi the samjile b> heating 
it for i ‘5 hours at 050' f • iollowed 
by oil-qiu-nehmg, and then by one 
hour'.s annealing at t)00 ' This gives 
darkly-el( hing soilnte in whieh the 
undissohed eementite appears white 
and IS very ( learly distinguishable, 
finder these conditions the coales- 
ecnee ol the eemimtite prismoids is 
shown liya rounding ol iheboundaiies 
and the s])litting uji of the elements 
constituting the l)undles, hut in addi- 
tion an agglomeration is obser^ed 
which gives 'the eementite a pitted 
appear: 
the 

Fig. 2.) This pseudu-eulcetic ap- 
pearance. due to coalescence, appears 
to he a new observation and shows 
the intensity of the influem c of sur- 
face tension on eementite at ilu' aVnive 
temperatures. The tension is, in this 
instance, an important morphological 
factor. 

Another unusual type of occurrence of eementite in 
steel was de.scribed at the same meeting by Prof. 
Edwards and Mr. Pfeil. in this case> however, the 
phenomenon was observed in mild steel sheets, i.c. in 
hypo-eutectoid steels. Defects ^re sometimes encoun- 
tered in such sheets when subjected to moderately deep 
stamping operations and consist of ELseries of corruga- 
tions in the side walls of the dislf The degree of 
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corrugation increases on passing from the bottom to 
the top, and is, in all probability, due to the greater 
amount of cold work put upon the metal there. It 
was found that the mirrostructurc of the steel consisted 
of two approximately equal parts : (a) a very coarsely 
crystalline layer apparently free from carbon, and (6) a 
finely crystalline layer in which no pearlite was present 
but the car- 
bide was segre- 
gated at tile 
crystal junc- 
tions in irregu- 
lar nodides. A 
section cut 
from the ('orni- 
gated part of 
the dish show- 
ed very coarse 
severely de- 
formed crys 
tills. Running 
round the ery.s- 
tal bound- 
aries, liowever, 
was an almost I'K. J. - 
(ontinuous net- 
work of what may be termed “ beaded ” eementite, 
'Fhis constituent must have segregated from pearlite 
and coalesced into this form under the influence of 
surface Icn.sion during the annealiIlg^ Its appear- 
ance is slunvn in Fig. 3 at a magnification of 250 
diameters. So far as the writer is aware, this type of 



appearance iiiid is misleadingly like 

the eutectic of white pig-iron. (See '* . . 

Fig, 2.) This pseudu-eulcctic ap- 



occurrence of eementite in a mild steel has not been 
previously de.scribed. The authors have not proposed 
any explanation of how it is brought about, but are 
endeavouring to produce it intentionally. Clearly 
much work still remains to be done to explain 
the various forms of eementite which may and do 
occur in both hypo- and hyper-eutectoid steels. 

H. C. H. C. 
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Some Developments of Modern Zoolog^,^ 

By Prof. J. 11 . Ashworth, D.Sc., F.RrS. 


Z OOLOGY has far outgrown its early boundaries 
when it could be defined simply as a part of 
natural history, and at no period has its growth been 
more rapid or more productive in results of scientific 
and practical importance than during the last tw'o or 
three decades. That period has witnessed a growth 
of our knowledge (»f the fixing organism of the same 
order of importance as the progress in our knowledge 
of the atom. NevtT have investigators probed so 
deeply or with so much insiglit into the fundamental 
problems of the living animal ; the means lor observa- 
tion and recording have become more delicate, and 
technique of all kinds more perfect, so that we can 
perceive details of structure and follow manifestations 
of activity of the organism which escajied our pre- 
decessors. 

Among the notable features cjf zoological activity 
during the last tw'enty-five years, the amount of w'ork 
on the physiology of organisms other than mammals 
must attract early nrttice in any general survey of 
the period. Eighty years ago Johannes Muller’s 
physiologii'al work was largely Irom the cijinparative 
point of view, but for some years after his death the 
comparative method fell into disuse, and the science of 
physiology was concerned chiefly with the mode of 
action of the organs of man or of animals closely related 
to man, the results of which have been of outstanding 
importance from their bc-aring on medicine. Interest 
in the more general ajiplications of physiology was 
revived by Claude Bernard (“ Lei^ons sur les pheno- 
m^nes dc la vie,” 1878), and the ajipearance of Ma\ 
Verwom’s “ General Physiology,” in 1894, was in no 
inconsiderable measure responsible for the rajiid exten- 
sion of physiological methods of incjiiiry to the lower 
organisms— a development which has led to advances 
of fundamental importance. Many marine and fresh- 
water organisms lend themselves more readily than the 
higher vertebrates to experimentation on the effects 
of alterations in th(' surrounding medium, on changes 
in metabolic activity, on the problems of fertilisation 
and early development, on the chemistry' oi growth 
and decline, and to the direct observation of the 
functioning of the individual organs and of the effec ts 
thereon of different kinds of stimuli. Tlie study of 
these phenomena has greatly modified our interpreta- 
tion of the responses of animals and has given a new 
impetus to the investigation of the biology and habit^ 
of animals, i.e. animal behaviour. 

This fine of work- represented in the past by notable 
contributions such as those by Darw'in on earth- 
worms, and by Lubbock on ants, bees, and w'asps — 
has assumed during the last two or three decades a 
more intensive form, and has afforded a more adequate 
idea of the living organism as a w'orkmg entity, and 
revealed the delicacy of balance which exists between 
structure, activity, and environment. 

The penetrating fight of modern investigation is 
being directed into the organism from its earliest stage. 
During the surnmer of 1897 Morgan discovered that 

1 From the preiideotial address delivered to Section D (Zoology) of the . 
British Auociation At Liverpool on September I}. 
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the eggs of sea-urchins when placed in a 2 per cent, 
solution of sodium chloride in sea-water and then 
transferred to ordinary sea-water would undergo 
cleavage and give rise to larvae, and J , Loeb’s investiga- 
tions in this field are familiar to all students of zoology. 
Artificial parthenogenesis is not restricted to the eggs 
of invertelirates, for Locb and others have show'n that 
the eggs of frogs may be made to dex elop by pric'king 
them with a needle, and from such eggs frogs have been 
reared until they were fourteen months old. The 
application of the methods of miero-tlissectinn to the 
eggs of sea-urchins is k'ading to a fuller knowledge of 
the eon.stitution ot the egg, of the method of penetration 
of the .sperm, and of the nuclear and cytoplasmic 
phenomena accompanying maturation and fertilisation, 
and will no doubt be pursued with the object ot arriving 
at a still closer analysis of the details ot fertilisation. 

'J’hc desire for more minute examination of develop- 
ing embryos led to the more careful study of the egg- 
eleavage. so that in eases suitable for this method of 
investigation each blastomere and its produits were 
followed throughout dexelopment, and thus the in- 
dividual share of the blastomere in the ( ellular genesis 
of the various parts of the body was traced/" Thi.s 
method had been intrudueed l^y W bit man in his thesis 
on Clepsine (1878), but it was not until after the classical 
papers of Boveri on Ascaris (1892) and E. B. Wilson 
on Nereis (1892) that it came into extensive use For 
the next twelxe or fifteen y'cars. elaborate studies on 
rell-lineage formed a Jeature of zoological literature 
and afforded jireeise evidence on the mode of origin 
of the organs and tissues, esjieeially ol worms, molluscs, 
and aseidians. A further result of the intensive study 
of egg-eleavage lias been to bring into prominence the 
distinction betw'een soma-cells and germ-cells, w'hieh 
in some animals is recognisable at a very early stage, 
e.g. in Miastor at the eight-cell stage. The evidence 
from this and other animals exhibiting early segrega- 
tion of germ-cells supports the view' that there is a 
germ-path and a continuity of germ-cells, but the 
advocates of this view arc constrained to admit there 
are many cases in which up to the present an indication 
of the early differentiation of the germ-cells has not 
been forthcoming on investigation, and that the prin- 
ciple cannot be held to be generally established. 

A cognate fine of progress which has issued from the 
intensive study ol the egg and its development is 
experimental embryology— devoted to the experimental 
investigation of the physic'al and chemical conditions 
which underlie the transformation of the egg into 
embryo and adult. By altering first one and then 
another condition our knowledge of development has 
been greatly extended. By artificial separation of the 
blastomeres tlie power of adjustment and regulation 
during development has been investigated, and by 
further exploration of the nature of the egg the presence , 
of substances foreshadowing the relative proportions 
and positions of future organs has been revealed in 
certain cases, the most striking of which is the egg of 
the Ascidian pariitft (Conjldm/1905). 

Progress in ipvest;igation has been 
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paralleled by increase in our knowledge of the germ- 
cells, especMy during their maturation into eggs and 
sperms, the utihost refinements of technique and 
observation having been brought to bear on these and 
on other cells. During the last thirty years, and 
especially during the latter half of this period, cytology 
has developed so rapidly that it has become one of the 
most important branches of modern biology. One. 
of the landmarks in its progress was the appearance, 
at the end of 1896, of E. B. Wilson’s book on “ The 
Cell.” A great stimulus to cytological work resulted 
from the rediscovery in 1900 of the principle of heredity 
published by Mendel in 1865, which showed that a 
relatively simple conception was sufficient to explain 
the method of inheritance in the examples chosen for 
his experiments, for in 1902 Sutton pointed out that 
an application of the facts then known as to the be- 
haviour of the chromosomes would provide an explana- 
tion of the observed facts of Mendelian inheritance. 
In the same year McClung suggested that the accessor)' 
chromosome in the male germ-cells is a sex-determinant. 
These two papers may be taken as the starting-point 
of that vast series of researches which have gone far 
toward the elucidation of two of the great problems of 
luology — the structural basis of heredity and the nuclear 
mechanism correlated with sex. The evidence put 
forward by Morgan and his colleagues, resulting from 
their work on Drosophila, would seem to pennit little 
])ossibility of doubt that factors or genes are carried 
in tte, chromosomes of the gametes, and that the 
behaviour of the chromosomes during maturation of 
the germ-cells and in fertilisation offers a valid ex- 
planation of the mode of inheritam'e of characters. 
Tlie solution of tliis great riddle of biology has been 
arrived at through persistent observation and experi- 
ment and by critical analysis of the results from the 
point of view of the morphologist, the systematist, 
the cytologist, and the geneticist. 

Among other important developments in the period, 
reference may be made to the great activity in investi- 
gating the finer structure of the nerve-cell and its 
processes. By 1891 the general anatomical relations 
of nerve-cells and nerve-fibres had been cleared up, 
largely through the brilliant w'ork of Golgi and (!ajal 
on the brain and spinal cord, and of von Lenhossek, 
Retzius, and others on the nervous system of annelids 
and other invertebrates. In these latter had been 
recognised the receptor cells, the motor or effector 
cells, and intermediary or internunciary cells inter- 
polated between the receptors and effectors. In June 
1891 Waldeyer put forward the neurone theory, the 
essc^jCe of which is that the nerve-cells are independent 
ai^lihat the processes of one cell, though coming into 
qtmtiguous relation and interlacing with those of 
another cell, do not pass over into continuity. He 
founded his views partly upon evidence from embryo- 
logical researches by His, but chiefly on results obtained 
from Golgi preparations and from anatomical investiga- 
tions by Cajal. 

The neurone theory aroused sharp controversy, and 
this stimulus turned many acute observers — zoologists 
and histologists — to th^ intimate study of the nerve- 
cell. First amohg th^ able oppom^ts of the theory 
was Apilthy, wtoe ji^'^nown paper, published in 
1897, on the cbndiHA^ deip^tnf th^ System 
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and its topographical relations to the cells, first made 
known to us the presence of the neurofibrillar network 
in the body of the nerve-cell and the neurofibrils in 
the cell-processes. Apdthy held that the neurofibrillar 
system formed a continuous network in the central 
nervous system, and he propounded a new theor}^ of 
the constitution of the latter, and was supported in 
his opposition to the neurone theory by Bethe, Nissl, 
and others. The controversy swmng to and fro for 
some years, but the neurone theory-' with certain 
modifications — seems now to liavc established itself as 
a working doctrine. 'I'he theory first enunciated as 
the result of morphological studies receives support 
from the experimental proof of a slight arrest of the 
nerve-impulse at the .synapse between two neurones, 
w'hich causes a measural)le dela) in the transmission. 

The latest development in morphological work on 
nerve-elements is the inve.stigation of the neuromotor 
system in the Protozoa. Sharp (1914), Yoeom (1918), 
and Taylor (1920), working in Kofoid’s laboratory', 
have examined this mechanism in the ciliates Diplo- 
dinium and Euplotes, and they describe and figure a 
mass—the neuromotorium — Irom whii'h fibrils pass to 
the motor organs, to the sensory lip, and, in Diplo- 
dinium, to a ring round the oesophagus. The function 
of the apparatus is apparently nut supporting or 
contractile, but rondiu'tiiig. By the application of 
the finest methods of micrndissection, specimens of 
Euplotes have been operated upon while they were 
observed under an oil-immcrsion objective. Severance 
of the fibres destroyed co-ordination between the 
mem brandies and the cirri, but other incisions of 
similar extent made without injuring the fibrillar 
apparatus did not impair co-ordination, and experi- 
ments on Paramivcium by Rees (1922) have yielded 
similar re.sults. While the experimental evidence is 
as yet less conclusi\e than the morphological, it 
supports the latter in the view that the fibrils have 
a conducting, co-ordinating function. Progress in our 
knowledge of the nervous system is but one of many 
lines of advance in our understanding of the correlation 
and regulation of the component parts of the animal 
organism. 

The ciliute Protozoa have been the subject during 
the last twenty years of a series of investigations of 
great interest, conducted with the purpose of ascertain- 
ing whether decline and death depend on inherent 
factors or on external conditions. While these re- 
searches have been in progress we have come to realise 
more fully that ciliates are by no means simple cells, 
and that some of them arc organisms of highly complex 
structure. Twenty years ago Calkins succeeded in 
maintaining a strain of Parama'cium for twenty-three 
months, during which there were 742 successive 
divisions or generations, but the strain, which had 
exhibited signs of depression at intervals of about 
three months, finally died out, apparently from 
exhaustion. From this work, and the previous work 
of Maupas and Ilertwig, the opinion became general 
that ciliates are able to pass through only a limited 
number of divisions, after which the animals weaken, 
become abnorma’ and die, and it was believed that 
the only way by which death could be averted was by 
a process of mating or conjugation involving an inter- 
change of nuclear material between the two conjugants 
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and resulting in a complete reorganisation of the 
nuf'Jear apparatus. Jennings has shown that conjuga- 
tion is not necessarily beneficial, that the ex-conjugants 
vary greatly in vitality and reproductive power, and 
that in most cases the division rate is less than before 
conjugation. Woodruff has since May i, 1907, kept 
under constant conditions in ('ulture a race ot Para- 
miecium. During the sixteen years there have been 
sf>me ten tliousand g('neration.s, and there seems no 
likelihood of or reason for the death of the race so long 
as ]>roper ('onditions are maintained. The possibility 
ol conjugation has been precluded by isolation ot the 
products of division in the main line of the culture, 
and the eonclusion is justifiable that conjugation is 
not necessary lor the continued hie of the organism 
The criticism that Woodruff's stoik might he a non- 
conjugating race was met by placing the Paramjeina, 
left over from the direct fine of culture, under other 
conditions, when conjugation was found to occur. 
Later observatams liy hirdinann and Woodruff show 
that a reorganisation of the nudear appar.itus of 
Paramiecium takes place about every twenty-five to 
thirty days (forty to fifty generations). This process, 
termed endomixis (m contrast to amjihimixis), .seems 
to he a normal event in the several raci's of Para- 
mieeium whii'h Isrdmann and Woodruff have examined, 
and it is proved to coim ide with the low points or 
depressions in the rlivthm i xhihited hv Paraimecium. 

Knri(}ues (191b) inainlained a eiliate (,lauama 
pyriformn — tlirough 2701 generations without con- 
jugation, and almost < erlaiiily without endomixis 
h'rom a single “ wild " specimen he raised a large 
number and found that conjugating pairs were 
abundant, so that the obje('tion could not he made 
that this was a non-eonjugating race. I'mrifjues then 
iH'gan liis culture with one induidual, and examined 
the descendants morning and e\'ening, removing each 
time a specimen lor the succeeding culture The 
number ol di\isions per dav varied from nine to 
thirteen, and a.s thete was no break in the regiilaritv 
and rapidity of division, and no sort of depression. 
Enriques concluded that neither endomixis nor con- 
jugation could have oriurred, lor these processes take 
some time and would luu e rediu ed eonsiderably the rate 
ol division. These results, especially if they are con- 
firmed by eytologieal studv of jireserved examples, show 
that for Glaucoma neither ( onjugation nor endomixis is 
necessary for continued healthy existenre. Hartmann’s 
observ'Utions (1917) on the flagellate Kudonmi elegans 
extend the conclusion to another da.ss of Protozoa. 

, lie followed this flagellate through 550 generations in 
two and a half years. The murle ol reproduction was 
purely asexual, and there was no depression and no 
nuclear reorganisation other than that following fission. 
The evidence seems sufficient to confirm the view that 
certain Protozoa, if kept under lavourahle conditions, 
can maintain their v igour and divide indefinitely, with- 
out either amphimixis or endomixi.s. 

('hild (1915) states as the result of his experiments 
that tlie rate of metabolism is highest in Paramseeium 
and other ciliates immediately after fi.ssion- - “ in other 
words, after fission the animals are physiologically 
younger than before fis.sion.” This view, that re- 
juvenescence occur-s with each fission, derives support 
from the observations of Enriques and Hartmann, ior 
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no other process was found to be taking place and yet 
the vigour of their organisms in culture was unimpaired. 
If, then, fission is sufficiently frequent— that is, if the 
conditions for growth remain favourable — the proto- 
plasm maintains its vigour. If through changes in 
the external conditions the division rate falls, the 
rejuvenescence at each fission may not be sufficient 
to balance the deterioration taking place between the 
less frequent divi.sions. Under such conditions endo- 
mixis or conjugation may occur witli beneficial results 
in some cases, but if these processes are precluded there 
is apparently nothing to arrest the progressive decline 
or “ageing” observed by Maupas and others. 

The culture of tissues outside the body is throwing 
new' light on the conditions requisite for the multiplica- 
tion and differentiation of cells. R. G. Harrison (1907) 
was the first to devise a successful method by which 
the growth of somatic cells in culture could be followed 
under the microscope, and he was able to demonstrate 
the outgrown h of nerve-fibres from the central nervous 
tis.sue ot the frog, burrow's (1911), after modifying 
the technique, cultivated nervous tissue, heart-cells, 
and inesenehymatous tissue of the chick in bloud- 
])lasma and emliryonic extract';' and this method has 
IxTome a w'cll-estahlished means of investigation of 
cell-growth, tissues from the clog, eat, rut, guinea-pig, 
and man having been sui’i'essfiilly grown One strain 
of eonneetive tissue-cells (fibrohlast.s) from the chick 
has been maintained m culture m vigorous condition 
for more than ten years —that is, for probably some 
v ears longer than would hav e Ix'en the normal length 
of hie ol the cells in the lovvl Heart-cells may be 
grown generation after generation all traces of the 
original fragment of tissue having disappeared — the 
cells forming a thin, ra])idly grow'ing, ])ul.sating sheet. 
Drew (1922) has rcc'cntly used instead of coagulated 
])la.sma a fluid medium containing calc ium salts in a 
colloidal condition, and has obtained successful growth 
of various tissues from the mouse. He finds that 
epithelial cells when growing alone remain undiffer- 
entiated, but on the addition of connective tissue 
differentiation soon sets in, squamous epithelium 
prodiH'ing keratin, mammary epithelium giving rise 
to acinous branching structures, and w'tien heart-c’clls 
grow' in proximity to connc'ctive tissue they exhibit 
typical myofibrilhe, but if the heart-cells grow apart 
from the connective tissue they form spindle-shaped 
cells w'ithout myofibrillai. 

For many lines ol work in modem zoology^ bio- 
chemical methods are obviously c.ssential, and the 
applii'ations of physics to biology are likewise highly 
important — e.g. in studies of the form and development 
of organisms and of skeletal structures. Without 
entering into the vexed question as to whether all 
responses to stimuli are capable of explanation in 
tenns of chemistry and physics, it is very evident that 
modern developments have led to the increasing 
application . of chemical and physical methods to 
biological investigation, and consequently to a closer 
union between biology, chemistry, and physics. It 
is clear also that the association of zoology with 
medicine is in more than one respect becoming pro- 
gressively closer. Comparative anatomy and embry- 
ology, cytology, neurology, gmtjcs, entomology, and 
, parasitology, alj have their Isiarjng on'hilinari welfare. 





November 17, 1923} 


NATURE 


733 


Dbituary. 


Prof. James Sully. 


n^'HE death of Prof. Jame.s Sully, which took place 
A- in London on November 2, at eighty-one years 
of age, removes from among us one of the few 
survivors of the philosophical school for whom 
psychology was a mental scicn('e distinct from and 
yet analogous to natural science. 11 is “ Teachers' 
Handbook of Psychology ” was for many years the 
standard text-book of the subject, and his treati.se, 

“ The Human Mind the generally recognised authority 
on the science. Since he retired in tqo^ from the 
Grote professorship ot mind and logic at Unixersitv 
College, I/mdon, whi('h he had held for ten )ears, 
he has lived in retiri'ment. To most ol the yire- 
sent generation he is known by the honour aci orded 
to his name in the memliershiy) lists ol learned 
societies. 

Sully’s works on psy('hology show him still in the 
main under the inlluence of the Associatiomsts, Mill 
and Bain, notwithstanding that he imparted to his 
subject a wide range ot interest, lie had no part in 
the revolution which has overtaken the teaching of 
})sy('hologv. 1 Ic had studied bi'tore tlie days ol labora- 
tory apyihunces and apyiaratus for making practical 
experiments and devising mental tests. Also he was 
before the rise of ])sycho-anal\sis .iiid took no part for 
or against the medical llieories llis particular bent 
was towards the educational aspect ol his subject and 
his great interest was ( hild-study, 

james Sullv was l)OTn at Bridgwater on March 3, 
1842. Ills parents wet(^ Baptists, and he was I'ducated 
with the intention of ])reparing himself, should he 
rei'cive the (all, lor the Bajitist mimstrv. He went 
to 'Faunton Indejiendent College, and alterwaids to 
R(jgerit's Park Bajitist ('ollege, wliere he took the 
London M A. degree with a gold medal. He then went 
to Germanv, first to Gottingen, and alter v\ards to 
Berlin to attend the lectures of Hermann lmt/(\ He 
took a po.st of (dassieal tutor in a Baptist ('ollege, 
but shortly atterwards resigned it and at the same time 
definitelv abandoned the intention of taking a pastorate. 
Instead he took up journalism, lie soon began t() 
make his mark as an author. His book “ Pessimism,” 
1877, gained general recognition a.s a work (if wide 
and original philoso])hi('al interest. Most of his books, 
however, w'ere teehnical tieatises or handbooks for 
students. An ” E,ssav on Laughter,” i()02, “Italian 
Travel Sketches,” i(;i2, and (juite recently a volume of 
“ Reminiscences ” were his last works 

In the time of his full activity Sully liv'ed at Hamp- 
stead, the centre of a literary circle w'hieli included 
many well-known name,s. He was an active member 
()f:Leslic Stephen’s famous societv for Sunday tramps. 
Among his close per.sonal friends were Henry Sidgwick, 
Herbert Spencer, G. H. Lewes, Shad worth Hodgson, 
Cotter Morison, William James and Henry James, and 
George Meredith. 


Dr. E. K. Muspratt. 

The death, on September i, of Dr. Edmund Knowles 
Muspratt, honorary president of the United Alkali 
Company Ltd., and a former Pro-Cl^cellor of the 
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University of Liverpool, is deeply regretted by all who 
know his public work and intellectual influence. 

Bom in 1833, the youngest son of James Muspratt, 
the founder of tlie great alkali industry of L^cashire, 
Dr. Muspratt studied chemistry in early life under 
Liebig, becoming one of his intimate personal friends 
and following him when he moved from Giessen to 
Munich. Ahoul the year 1856 he entered his father’s 
business, and thu.s was assiK'iatcd for the rest of his 
life with the alkali and acid industry of I.^ncashire, 
afterwards becoming a director and, later, cliairman of 
the United Alkali ('o. 

Dr. Musymitt w-as one ol the great citizens of Liver- 
pool who played a leading part in the establishment, 
finst ot the University ('ollege, and later of the Uni- 
versity of Liverj)ool, A man of wide ('ultiire and out- 
look and a sincere believer in learning and research, 
he did everything in his power to further the cause of 
higher edmalion in Liverjiool, Together with his 
friend, the late Sir John Brunner, he was instrumental 
in obtaining a charter lor the new University. For 
many vears he acted as a member ol the (’ouneil, and 
by his inlluential supjiort, wise and broad-minded 
advii'c, and generous benefactions, proved himself to 
he one ot the greatest friends tbe University possessed. 
Amongst his henefaetions may he mentioned the 
Lalwiratorv ol Physical ('heniistr> , with which his name 
was associated In the University. 

J)r. Muspratt was widely interested in scieiK'e, litera- 
ture, musi( , the drama, politi('s, and jiublie life. At 
Seaforth Hall, near Liverpool, bis father’s home (and 
also his own to tbe close ot liis lile), he met many of 
the most inlere^ting personalities ot Hu* time, includ- 
ing Charles Dickens. Samuel Lover, Sheridan Knowdes 
tbe dr.imatisl (who acted as liis god lather). Macready, 
Douglas ](Tro]d, Mark Lemon, Miss Charlotte and Miss 
Su.s.in Cushman. 'I’liis tradition of culture, friendship, 
and hospitality was earned on l)y Dr. Muspratt, so 
that Sealortb Hall was always the home of wit, learn- 
ing, and good lellowship. 

Dr. Muspratt travelled a great deal m Ivurope (and in 
America). In 1417 he pul dished a very interesting and 
delightful book entitled “ My Lile and Work.” 

In the England of fifty years ago there did not exist 
tlie great modern “ city ” Univu-rsities of Birmingham, 
Bristol, Leeds, Liverpool, Manchester, and Sheffield. 
’Their creation in the lace ot many obstacles and 
difficulties has lieen due to the lur-sighted vision and 
true liberalism of a eoinparatively small number of 
men. In this select company ol great s('holars and 
great English citizens, the name ol Edmund Knowles 
Muspratt holds an honoured and distinguished place. 

E. G. D. 


Dr. P. W. Latham. 

Dr. P. W. Latham, for twenty vears Downing 
professor of medicine at Camliridge, who died on 
October 29 at Clifton, Bristol, was a notable teai’her 
and practitioner of medicine, working ceaselessly into 
advanced life for the progress of his sciem e. He died 
a week after the completion of his ninety-first year. 
The Downing professorship, entered upon in 1874, was 
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relinquished in 1894, and five years later Dr. Latham 
voluntarily resigned from the active staff of Adden- 
brooke’s Hospital, Cambridge. Bom at Wigan, in 
1832, the eldest son of Dr. John Latham, he was 
educated there and apprenticed to his father. Later 
he entered the University of Glasgow, and at Gonville 
and Caius College, Cambridge. In the first class of the 
Natural Sciences Trip<js oi 1859 his* .sole qompanion 
was Henslow the botanist. In the following year he 
was elected to a fellowsliip at Downing and proceeded 
in due course to the degrees of M.B. and M.D. He 
also studied at St. Bartholomew's Hospital and in 
Germany, 

Dr. Latham’s earliest scii-ntific interest after his return 
to Cambridge was tuberculosis, but in time he passed 
to the consideration of a wade range of pathological 
studies and to ('hemi('al phv.siology. Jlis Croonian 
Lccture.s in 1886 showed his lentiing towards these 
aspects of medical ^('ience ; while in the Harveian 
Oration delivt'red two \ears later he lent his support 
to the advocacy of such theories as those of Koch and 
Metdmikoff which w-ere rapidly leading to the formula- 
tion of modern views comerning disease and tissue 
reaction. Many of the jiroblems of that time have 
since been solved ; for example, the ])laee of caseous 
tubercles in the disease complex associated with 
infection by tubercle bacilli : and some, like that of 
the translormability of organisms one into another, 
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have been set aside or forgotten. .Dr. Latham’s hypo- 
thesis concerning the molecular’ structure of living 
protoplasm, further, was not acceptable; but he 
assisted notably in the dissemination of scientific ideas 
of disease and contributed in clear ^terms, if not pro- 
lifically, to current di.scussions. 


By the death of Dr. Charles Proteus Steinmetz, the 
electrical engineering profession loses one of its most 
distinguished members. He was born at Breslau in 
1 865, and after studying at Breslau, Berlin, and Zurich, 
he went to America. In 1903 he was ele<'ted professor 
of electrical engineering at the Union University, New 
York. He was a voluminous author, and his books on 
mathematical electrical engineering arc well known all 
over the world. He was also chief consulting engineer 
to the General Electric ('o. of America and carried out 
many successful researches. We mention specially his 
researches on the electric strength of air and on the 
magnetite are. As a mathematician he was not widely 
read, but he displayed great originality. He did much 
to Jielp the United States to become the leading 
('ounlry in the world m liigh-tension electrical engineer- 
ing. On hearing of his death the English Institution 
of ICleclrieal Engineers in England cabled a message 
of condolence to tlic Institute and said that “ his 
work lives and will continue to live.” 


Current Topics and Events. 


AIk. Koruacr Huiciiinson, prc.sident of the 
National A.ssociation of Ihitish and In.sli Alilleis, 
read a pajicr on ” '1 lie licouonuc liasis of \Vheal<- 
growmg in England ” at the annual meeting ol the 
fellows of the National Institute ol .Agruultural 
Botany on November i The only way, he said, of 
preventing the area under wlu'ut from being further 
reduced was to raise the price to a prohtable level. 
This is not impossible if a wheat is obtainable wdiich 
aimbine.s with the productivity, the .stillness of straw^ 
and the resistance to disease of tlie best English 
wheats, the “ .strength ” winch puts so high a 
premium on tin; best C anadian wheats. “ Strength ” 
is the mysterious factor whu li di'tenmnes ttie sue, 
shape, and palalahihtv f>t a loaf For many years 
it w'as believed that a stiong wheat could not be 
grown! on Eiigli.sh soils or in the moist English climate. 
Wheats imported tor experimental purjioses from 
Canada, Russia, Hungary and I'urkey all lost their 
quality within a few years But one w heat, C'anadian 
Red Eife, has been jiroved to retain its strength 
unimpaired after 21 snecessive years' growth in 
England. Prof. R. H. Bitten, w^orkmg on jMendclian 
lines, has proved that strength is a dominant char- 
acteristic, and by crossing Red Fife wnth high- 
yielding English wheats has already given the 
farmer' Yeoman wheat, w hich without admixture of 
foreign wheats will yield satisfactory bread. But, 
in Prof. Bitfen's own words, the sooner Yeoman is 
off tlie market the better, for a series of new wheats 
believed to combine the best characteristics of 
Canadian and English, varieties, ;and adapted to 
different types of sods, are now growing at 'thd. 
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Caml)rKlge Plant Breeding Institute, and it is hoped 
to market the hrst of these tlinnigh the National 
Institute of Agricultural Botany in the autumn of 
11124. If the ])tomise of these wheats materialises, 
English wheat wall be lifted fiom the category of 
kinds to be bought for breadmakmg only when 
tlic piiee IS low into the catogc^ry ol kimF desired 
and essential Tins i-hange would revolutionise the 
financial prospects of English wheat-growung. 

Of recent years the great dovelopnient of agri- 
cultural education and research in (treat Britain 
has attracted considerable attention throughout the 
Empire. The number of research workers spending 
some lime at centres such as the Rolhamsted Experi- 
mental Station is rapidly increasing. In the majority 
of cases they are sent otficially by the Dominion 
Government concerned. A further example of this 
co-operation is furnished by the recent departure of 
Sir John Russell, Director of the Rothamsted Ex- 
perimental Station, on a special mission to the Sudan. 
He will be associated with Dr. 11 . Martin Leake, 
Director of Agriculture for the United Provinces of 
India, in advising the Sudan Government on its 
agricultural policy. In view of the enormous possi- 
bilities for growing cotton in the Sudan, agricultural 
research work will be mainly concerned with cotton. 
The first instalment of the great irrigation scheme in 
the Gezira plain south of Khartoum is expected to ^ 
come into operation in the autumn of 1925, At this 
sthge 300,000 acres will be put under irrigation, of 
which iod.000 acres'; will be under cotton ; but the, 
total scheme is clajfial^e deyeldpti^t over an area 
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of 3,000,000 acres. In approaching Sir JcAn Russell 
nd Dr, Leake, the Sudan Government has been 
Lctuated by the desire to get the best possible advice 
IS to the organisation and direction of the agricultural 
esearch work which should be undertaken in con- 
lexion with this project, which may ultimately 
produce 1,000,000 bales of cotton a year. It is hoped 
hat the Empire Cotton Grovsing Corporation will 
:o-operate with the Sudan Government m the research 
vork to be carried out, and tliat this work can be 
:o-ordinaled with a general plan for research work 
311 cotton jiroblems to be organised throughout the 
[British Empire.' 

In the United Stales JSiational Museum there is an 
exhibit of the original Patent Oftice models of the 
nore important dynamos and arc and incandescent 
amps which liave been invented in America. There 
a,rc also copies of tlie original commercial apparatus 
made after these models. In particular there is a 
series of incandescent lamps visualising chrono- 
logically the devidopinent of the Edison lamp from 
its inception. With this collection in view, Mr. H. 
Schroeder has written a “ History of Electric Taght,” 
which has been published by the Smithsonian 
Institution. The earliest work on filament lamps 
dates back to tcS^i, when J. W. Starr, an American, 
did valuable experimental work and took out patents 
for “ a metallic or carbon conductor intensely heated 
by the passage of electricity for the purpose of 
illumination.” The carbon pencil o])eratcd m a 
barometric vacuum An ill iistra lion is given of 
Edison’s carbon filament lamp of October 21, 1879, 
which cmliodies tJic mam lc<itures of the modern 
hlamcnt lamp. No mention is made, however, of 
the work of Sir Joseph Swan, who developed, between 
1878 and i88o, the parchmentised cotton thread 
filament and ullnnatidy the stpiirted thread of cellulose, 
which soon became the universal process. No 
mention is made of Jolin Hopkinsoii in connexion 
with the three-wire system, and we do not agree 
with the stalement on ]>. 54 that the use of 2.20- volt 
lamps IS less economical than the use of 110- volt 
lamps, as they are k'ss elhcicnt The savings etlccied 
in the mams by using the higher pressures have to 
be taken into account bidore a decision can be made. 
The excellent work done by the Germans and 
Americans in developing the metal filament and gas- 
filled lamjis IS well described. The output of electric 
lamps in the United Stales alone is 200 millions 
per annum, and is rapidly increasing. 

A soMiiW'iiAT curious pamphlet has been sent to 
us by its author, Mr. J. H. (ioodchild, of Mu-swell 
Hill (London : Sinipkin, Marshall and Co. ; price is.). 
It bears the attractive title of ” Landscape and 
History ” ; but the history is that of the rocks which 
landscape-painters are invited to portray. Mr. 
Goodchild believes that the ordinary descriptions in 
geological text-books fail to impress on the mind the 
continuity of the processes that go on within a rock 
mass and that make it, at any moment, what it is. 
He appeals to the artist, with ‘his use of colour, 
help' the untrained observer to appreciate what he 
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sees. It seems to us that a good deal of description 
would be required to explain what the painter had 
striven to represent, and that the current changes 
and the life-history of the rocks would be much 
better understood after a few excursions with, say, 
the Geologists’ Association in the field. Mr. Good- 
child's views on the origin of ” igneous ” rocks by 
segregative processes among the sediments that they 
appear to penetrate were recently stated in Nature 
(vol. 110, p. 589) ; but how' would these processes be 
expressed by a painter, even if he were gifted with 
the brain of Leonardo da Vinci and the palette of 
Tintoretto ? The late Mr. Hrett was criticised by 
his fellow-craftsmen because a gevdogist could always 
feel sure as to the rticks represented in his fine and 
vivid pictures of coast-scinierv. Mr. Goodchild 
])robably remembers Brett ; but he looks farther for 
an artist of almost supernatural powers, who shAll 
enable us to ” visualise ” — ^to use a popular term — 
the water trickling within a headland of white chalk, 
or the veins of .sulphide ores rusting in confinement 
underground. We think that we liave grasped his 
meaning ; but the pamphlet, even with the aid of 
its illustrations, possibly does not do full justice to 
the views that be wishes to propound. 

The ])nblication of Vol. I., No. i, of the Proceed- 
ings of the Cambridge Philosophical Society, Bio- 
logical Senes, IS in effect the first appearance of, a new 
biologK'al journal, in which it is proposed to publish 
research work done at C ambridge in /oology, botanyi 
and physiology. This first number docs not perhaps 
give an adequate idea of the standard of work of this 
kind w'hich is being done m the University Labora- 
tories, as the pajiers are all of a rather slight character, 
and do not include any outstanding scientific dis- 
coveries of tirst-cUiss importanc.e. Dr. D. Klein’s 
account of the struct un* and life-history of a new type 
of Schi/ogreganm' parasitic on the larva of a fly is a 
piece of careful descnptivi' writing, and is well illus- 
trated. Two papers by Mr. J.T Saunders dealing with 
hydrogen ion concentration and the methods of its 
deleruiination, with applications of these methods to 
the measurement of the carbon dioxide output of 
freshwater animals, arc uselul additions to the rapidly 
increasing literature on this modern method of bio- 
chemical research, and Mr B A. Potts's paper on the 
stnicturc and function of the liver of the ship-worm 
('I credo) is suggestive, though not pretending to be an 
account of a finished ri'search on the subject. There is 
a short paper by Miss 1 f l^yden on the vertical distribu- 
tion of Daphne pule r ami one by Messrs. F. T. Brooks 
and W. C. Moore on the invasion of woody tissues by 
wound parasites, both of which are valuable. The 
number concludes with a description of a fossil alga 
from the Middle Cambrian by Mr. J. Walton. The 
journal, which is issued by the University Ih-ess, is 
well produced, though many will find that the exces- 
sive length of the line on the printed page causes the 
reader unnecessary discomfort. 

For the benefit of private analysts and others 
concerned, Mr. C. B. Saunders (National Institute of 
Agricultural Botany, Cambridge) describes in detail 
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the methods of seed analysis developed and used at 
the Otficial Seed Testing Station. A critical account 
is given of the various methods of sample-taking and 
tests for purity and germination, the advantage or 
otherwise of each being indicated. 'J'hc various classes 
of plants, as clovers, grasses, vegetables and cereals, 
reijuire different treatment in order to obtain the 
best results in germination tests, (]uestions of sub- 
stratum, moisture sujijily and temperature needing 
separate consideration for each class. In some cases 
the methods adopted m other countries are described 
and the reasons given for varying the procedure at 
the Knglish Ollicial Station. The paper is entirely 
practical m outlook, all theoretical eousideralions 
being reserved for a future handbook on the theory 
and practice of ‘^eed - testing hn’ the use of seed 
analysts and agrit ultiiral student^-. 

J3 y the gonerositv of Mr S. lieikelcy Smith of 
Karachi, tlie Ciieltenhani T’ubhc Museum has acquired 
on ])ermanent kian one of the largest collections of 
('liinese porcelain in the provinces The collc'ction 
has arrived in izz jiatking case's, weighing nearly 
5 tons, and has now bei'ii arranged for exliibition. 
It includes a splendid twelve fold laetpier screen , 
Celadon and h'aiiville Rose enamels , Ma/ariii blue 
jars; porcelain of the Kang llsi pe'nod (1002-172^) 
a large and valuabh' set oJ jil.ites and IjowIs of the 
Mmg period (i3<>7 ihjo) \e\t have (‘xainjiles of 
Imperial Yedlow Cliina , tiu' Pt'aeli inooin tvpe, and 
so-calleit " Indiaii Poieelain'’ 'Ihe colletlion oJ 
Celadon ware dating back tlu' Sung ]>yiiasty 
{000-1250) IS speiialh important Mi Herkelev 
Smith has also sent to Clielii'nham some sixty old 
Cliinese pictures. The ariangeineiit m the Mu.seuni 
is well ada])teel to disjikiy thi'. iirijxutant collection, 
on the acquisition of which (lieltenh.ini, bv the 
generosity of the doiair, is to be warmly eongratiilated 

Till-. Keport of tJie h!arthworks Committee of the 
('ongress of Arch.eologieal Soiieties in union wath the 
Society of Antiquane« is a record of steady progress. 
Happily, riiports of di'stnu'tion are tew and unimport- 
ant. The value of the appointment of Mr. O. (i. S. 
Craw’ford in connexion with the Ordnance Survey is 
shown in the identihcation of the sites of earthworks 
which have been lost sight of, and in arclueological 
county surveys, such as that wlucli has been set on 
foot in Suncy, and m survey of Welsli Hill Fort.s, 
inaugurated by the Hoard of ('ekic Studies of the 
University of Wales, is fuliv rei ogntsed. The* import- 
ance of such work is show n by tlie valuable discoverit's 
made by Mr. Iv. Hart at Hletehmgley, by Mr. Toms 
at Cissburv King, and bv’ tlie honorary secMary 
and Mr. O. E Cruiekshank along the course of the 
Wansdyke, where there ajipear to be whole groups of 
settlements hitherto unrecorded. Even m a London 
suburb Mr. B. Barham has discovered extensive 
remains of an ancient dyke. Full accounts ot the 
other activities of the Committee m excavation and 
exploration are given in the Report. 

A BOOK of normals of meteorological elements for 
the British Isles, Section IV„ has just been issued 
by the Meteorological Office, Air Ministry, and 
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published by H.M. Stationery Ofi&ce. It has been 
prepared in the hope that it may prove of interest 
for holiday-makers, to those engaged in agriculture, 
to doctors and invalids. Average temperatures and 
the highest and lowest w^hicli may be expected, the 
average amount of rainfall and the number of days 
with rain, together with the range of variation, are 
given for cacli month of the year for 30 selected 
jilaces There are fretjuenev tables showing for each 
month, and for the year, the normal number of days 
with bail, thunder, snow, and ground-frost. Such 
health resorts as Bath, Torquavg Brighton, and 
Kastbonrne do not apj^ear in this book of normals, 
but naturally there must be some limit to the number 
of places dealt with. An earlier book of normals. 
Section I , contains many places omitted in the 
new publication, but Section 1. was more for the 
statistician 

Noricj. is given that aiiplications for the govern- 
ment grant for scientific investigations for the year 
1024 must be sent to Hie otliees of the Jioyal Society, 
Hurliiiglon House, W 1 (upon forms obtainable 
from the Cl(*rk to the Government Grant Committee), 
by, at latest, Janiiar\ i next. 

A suPKkiNi’i .xohN'i' of agncultun' is reepured by 
the Hejiartmeiit of \gricnlture of the Sudan Govern- 
ment Particulars of the ajipomtment can be 
olitaincd from the Inspecting l5hgin(‘('r to the 
Kgvptiaii and Siitlan Goveinmeiits, (jueen Mine’s 
('hainbers, Westminster. S W i Applic.atiuns should 
be marked '* SiipermteiKlent of Agricnitnn' ” 

\ MvnoLoi.isi is rwiniieil in I'oimexioii with the 
Ceylon Rubber Research Si heme Candida les should 
be honours grailiiates of a Hntisli ininersiU' wnth 
at lea"-! one year’s jiost -graduate work in inycology 
or eijuiv-ileiit qualilications. iMirther infoimalion 
and ri]>ph(ation lornis may be obtained, upon 
written reipiest, from the Assistant Private Secretary 
(Appointments), Colonial Ollice, Whitehall. S W r 

Sir Jagadis Hosk, director of the Bosi' Institute, 
('alciitla, will fleliver a lecture at the Royal Society 
of Medicine on “ Assimilation and Circulation in 
Plants,” on Thursday, December (>, at 5.30 p.m. 
It will be illnslraled on the cjndiaseojie and Sir 
Jagadis wall exhibit his ajiparatus in operation. The 
chair will be taken bv the president of the Society, 
Sir William Hale-While. 

At the annual general meeting of tlie Cambridge 
Philosophical Society held on October 20, the follow- 
ing officers were elected for the session 1023-24: — 
President : Mr. t'. T. llcycock. Vice-Presidents : 
Prof. A. C. Seward, Dr H. Lamb, Mr. J. Barcroft. 
Treasurer : Mr. F. A. Potts. Secretaries : Prof. 
H. F. Baker. Mr. JC W. Aston, Mr. J. Gray. New 
Members of the Cornu il . Mr. F. P. White, Mr. E. V. 
Appleton, Mr. J. B. S. Haldane. 

The ninety-eighth course of juvenile l^ictures at 
the Royal Institution to be delivered this (Sliristmas 
by Sir William Bragg is entitled ‘"Coneferning the 
Nature of Things,” and will deal with (i) the atoms 
of which thin^ tnade ; (2) fhe’h^ture of gases ; 
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(3) the nature of liquids ; (4), (5), and (6) the nature 
of crystals — (a) diamond ; (b) ice "and snow; (c) metals.' 
The first leAure will be given on Thursday, . 
December 27, and the succeeding ones on December 29, 
1923, and January i, 3, 5, and 8, 1924. This will 
be the first course of lectures to be delivered at the 
Royal Institution by Sir William Bragg since his 
appointment by the Board of Managers of the Royal 
Instittition m June last to be Fullerian professor of 
chemistry and director of the Laboratory and of the 
Davy-Faraday Research Laboratory. 

At a meeting of the Linncan Society of New South 
Wales held on August 29, a proposal for the reserva- 
tion of all areas in Now South W^alcs with altitude 
greater than 4000 ft, was discussed, and it was 
resolved “ that this Society desires to advocate the 
reservation Irom alienation and the more conservative 
administration of the Crown l.ands of New South 
Wales on wliich grow the upland forests at the sources 
of the principal nvers for the following considerations : 
(1) the quality and regularity of ^i^'er supply, (2) the 
preservation of undergrowth and timber, and {3) the 
preservation of Iho fauna and flora of scientific value ; 
and that the terms of this resolution be conveyed to 
the State Government for consideration.” 

The goveruiug body of the Imperial ('.oJlego of 
Tropical Agriculture, realising the need for the pro- 
vision of scicntilic workers and technologists if the 
sugar industry of the British hhupire is to be de- 
veloped and our deiieiidmicc on foreign countries 
for our sugar supplies obviated, is establishing and 
equipping at SI Augustine, Irinidrid, a model sugar 
factory towards which the British Sugar Machinery 
Manufacturers are contributing plant to the value 
of 20,000/. It IS e\]iectcd tliat the factory will be 
conijileted uc;xt year, ami meanwhile the govt'rning 
body has appointed Mr K. C. Freeland to be 
professor of sugar technology, and IVIr. P. E. Turner 
to be his assistant and demonstrator. Mr. C, L. 
Withycombc and Mr. K E. Cheesman have been 
appointed demonstrators in /oology and entomology, 
and botany, respectu-ely. 

A COLD snap has recently occurred in many parts 
of England, and the Tnnes of November 9 .states that 
the frost experienced on the yirevious morning was 
the sharjiest recorded for many vears in the early 
part of November. In the screen the thermometer 
fell to 19° F. at I.eainmgton, Andover, and Shoebury- 
ness, while on tlic grass the radiation thermometer 
registered 11" at Shoeburyness. At Kew, the shade 
temperature fell to 22“ F., which is said to be a 
“ record ” for the finst ten da>s of November, being 
2® lower than the previous " record ” on November 10, 
1921, At Greenwich Observatory the thermometer 
in the screen fell to 23° F. and the radiation ther- 
mometer registered 14° F. On November 10, 1908, 
the thermometer in the screen registered 22° F., 
which is the lowest, temperature at -Greenwich for.' 
the fin^t ten days Novemb^;si^ce a 
of 82 years, while oh the grasa^thl ladiatioft tempera- 
ture was 9^ 
temperatimB' at. 


when the thermometer registered 8*5® F. on 
November 30. ^ 

The Optical Society of America held its eighth 
annual meeting at Cleveland, Ohio, on October 25,. 

I 26, and 27, the business being conducted in the 
physics building of the Case SchcKil of Applied 
I Science. The meetings for the reading of papers 
I were o|>en to non-members, and abstracts of all 
papers to be read were available befoi e the meetings. 
Twenty-eight papem were read, including one on the 
optical problems of an Art Museum, by Mr. F. A., 
Whiting, director of the Cleveland Museum. Prof. 
Michelson gave a yiaper on the limit of accuracy in 
optical measurement, and J’rof, Nichols one on the 
spectra of incandescent oxides. Seven of the papers 
dealt with geometrical and general optics, eight with 
\ision. colorimetry and photometry, and the rest 
with tlie optics of instruments and with mi.scelia- 
neous optics. 'I'hey originated from the Bureau of 
Staiulards, the Ea.stmau Research Laboratory, the 
Research Laboratory of Baiisch and Lomb, the Nela 
Uesearch Laboratory, the Ariinscll Research Labora- 
tory, tJic Research Laboratories of the American 
1 'elephone and telegraph Co. and the Western 
Electric Co., from Frankland Arsenal, and from the 
laboratories of many of the American universities 
and t(‘chni(ul .schools. .America is evidently alive 
to Ihe necessity for researcli in optics 

PARficuLAkS of a very cornyilctc senes of adjustable 
rcMstances of the type consisting of a tube, or in 
some cases of a block, of rectangular section wound 
with a single layer of bare- wire over which a sliding 
contact raov<\s. are contamed in a new catalogue 
from the Zenith Matiufaciuring Co, (Villiers Road, 
Willcsden Careen). The range of tliese has been 
extended to cover a variety ot requirements, from 
compact laboratory resistances to large switchboard 
apparatus Several improvements in design have been 
made, notably in the way in which the tubes are 
gripped in their holders and iu the clamping on the 
broad metal rings at the ends, which form the 
terminals and zero contacts. The resistance.^ can 
be connected uj) in a variety of ways and pan be 
wound non-inductivcly when required. In some 
cases also it is found convenient to provide them 
with windings of increasing cross section, by which 
method some saving in space and material can be 
obtained, as the section of the conductor can be made 
to increase approximately at the same rate as the 
current when the slider is moved to diminish the 
resistance m circuit. 

Messrs. W. and G. Foyle, Ltd,, 121 Charing 
(^ross Road, W.C.2, have just .sent us a copy of the 
catalogue of their department No. i8, of 569 second- 
hand books on alchemy, magic art, curiosities, utopias, 
natural .sciences, mining, architecture, mechanics, an4 
their bibliography and literary history. It 'wdll repay 
perusal.^ A welcome and unusual feature is the 
.inclusion of an index of proper names. 

^ ‘ Amono the announcements of the Oxford Uni- 
Prws is a new edition oi “ English Industries 
Ages/’ by t,. F. ^Salzman, in which 
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will be included much fresh mjiterial and many .; 
illustrations reproduced from^ medieval originals. 
The work will treat of mining, quarrying, l>uilding, 
metal-working, pottery, clothmaking, leather-work- 
ing, fishing, brewing, aAd the control of industry. 

The latest catalogue (No. 228) of Messrs. W. 
Heffer and Sons, Ltd., Cambridge, is an important 
one. It contains upwards of 1300 titles of second- 
hand works classified under the following headings : 
scientific periodicals and transactions of scientific 
societies, standard scientific books, standard sets 
and periodicals in English, historical and general 
literature, foreign literature, oriental literature and 
journals, and addendum. 

The new announcement list of Messrs. Longmans 
and Co. gives particulars of the three following 
books which should be of interest to engineers : 

“ Reinforced Concrete Design," by G. P. Manning, 
in wliich tlie subject-matter is treated from the 
point of view of the engineer designer. It will 
include the theory and practice of design as generally 
admitted and employed at the present day ; " Applied 
Elasticity,” by L)r. J, Prescott, written to fill a gap 


which, has existed between the two extremes of 
"English text-books ' on' , elasticity. Strict mathe- 
niatical methods are used wherever’' these are not 
too cumbersome, and approximate riiethods are used 
to simplify the’ cumbersome methods ; and " The 
Principles of Irrigation Engineering, with special 
reference to South Africa," by F. E. Kanthack. 

Messrs. Edward Arnold and Co. announce the 
early publication of " Outlines of Palieontology," by 
Prof. H. H. Swinnerton, of the University College, 
Nottingham, in which palaeontology is dealt with as a 
definite branch of science and not as an adjunct to 
stratigraphical geology, or as a mere division of 
zoology. The method of treatment adopted arises 
from the difficulty fell by students of geology and 
zoology and by others interested in the problems of 
animal life and evolution in past ages in being able to 
visualise all the salient characters for which a number 
of generic or specific names stand sufficiently clearly 
and completely for the purpose of making men|at ^7 
comparisons. This fact has been borne in mindWj|^> 
the author, and consequently most problems are dis-*'V 
cussed in terms of organs and structures rather than 
of organisms and species. ' 


Our Astronomical Column. 


Two Comets. — A telegram from the Cape announces 
that Comet Doubiago-JSernard has been observed 
there, and that the following orbit has been deduced ; 

T = 1023, Nov. 17*70 
w '-254" 32' 

12-227 3^* 

7-114 17 
log</ -O'8q70 

The comet will return north early next year and may 
possibly be visible with large instruments in February 
and March. It travelled to nearly 70" S. Deck 

Herr IMnniulh, ab.sistant to I’rof. Max Wolf 
at Kdnigstuhl, Heidelberg, detected a cometary 
object on October 31 at 8’' 44*5'" local M.T. in 
R.A. 15“' 4“, N. bccl. 22° 31'. Daily motion is 
probably - 32'*'^'^, north 28', but as the discovery was 
made photographically the motion may possibly have 
been In the reverse direction. The photographic 
magnitude is given as 13*0. The discovery was made 
in the course of the minor planet work that is regularly 
carried on at Konigstuhl. 

Polarities of Sunspots. — Much interest was 
caused at the ineetnig of the Royal A.stronomical 
Society on November q by the reading of notes by 
Prof. Hale and Mr. Ellerman announcing that the 
Mt. Wilson observations confirmed ihe reversal of 
the' polarity law for the constituent spots of double 
groups in the ^nspe^ of the new sunspot cycle. 
The evidence irow s^gests that the law persists 
throughout one ii-year cycle, and is reversed for the 
following one. 

Prof, Newall pointed out that this means the 
substitution of a 22 -year cycle for solar changes, 
instead of the previously accepted ii-year cycle.'^ 
He noted that the discovery increased the difi&culty 
in obtaining a mechanical explanation of sunspot 
phenomena, since the magnetic .polarities. dep^d>^$^n;^ 
tlie directions of the vbrttec morions rpund th«l;^5^**' 

Tim TmtBkLL OF, NotsuiWti ^ 

obM>w|a it 


and other places, though very few observations of a 
satisfactory kiml have come to hand. Mr. W. F. 
Denning writes that the real paili of the object was 
directed from north to south, the beginning of the 
luminous course of the meteor being over the region 
of Torquay, and the end over the English Channel 
alrout 64 miles S S.E, of Start Point. The radiant 
point was at 160" +50“ near Ursae Majoris, from 
which point a bright meteor was also seen on 
October 14 last. This shower appears to be con- 
tinuous during the last three months of the year. 
In any case it has been repeatedly observed from 
the second week of October up to the last week in 
December. 

In the spring months of March and April the same 
radiant in Ursa IVTajor is manifested with great 
distinctness. This long continuance or frequent 
repetition m meteoric radiation deserves further 
investigation. 

Sunspots and Changes in Solar Radiation. — 
Prof. Abbot’s announcement of the short-period 
changes in solar radiation was made several years ago. 
He examines (Proc. Nat. Acad. Sci., U.S.A., Oct. 
1923) how far a connexion can be traced between 
visible changes on the solar disc and the radiation 
changes. His results are as follows : 

1. Tlie appearance of sunspots is accompanied by 
high radiation, presumably owing to the uprush of 
hotter matter from the interior. 

2. Lower radiation generally occurs just after the 
central transit of spots. 

3. Generally a disturbed solar surface means biglL 
radiation, a quiescent surface low radiation. 

With regard to (2), he refers to Guthnick's olfse^a- 
tions of the brightness of Saturn. Th^ fluctuations 
could be .made |o accord, -iwdth the .yariations of 

**^|ihbve sun- 
Goronal 
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Research Items. 


7'he " Shrunken Heads " of the Jibaros. — In 
" Blood Revenge, War and Victory Feasts of tlie 
Jibaro Indians of Eastern Ecuador," by Rafael 
Karsten, which has been issued as Bulletin 79 of the 
Bureau of American Ethnolog>% a section deals with 
the methods of preparation of, and beliefs attaching 
to, the shrunken heads which form the war trophies 
of these tribes. Much attention was attracted to 
this subject by Sir John Bland-Sutton’s lecture 
before the Royal Society of Medicine 111 November 
last (see the Lancet, November ii, U}ZZ, p 005 
Brit. Med. J., Novemlxn iQZZ, p. 932). These 
heads, which liave been made familiar by a number 
of specimens in our museums, are usuallv about the 
size of an orange, the .skin, with the hair attached, 
having been stn}>ped from the skull by an incision 
at the back. 1'lirec strand.s of twisted red-painted 
cotton hang from the lips, and the whole head is 
dyeil with charcoal. The h:nr, which is held to be 
the seat of the soul, is the most es.seutial part of the 
trophy. The head is regarded as charged with 
supernatural power, and is nevt'r that of an enemy 
■belonging to the same tribe as that of the slayer, 
with whom blood relationship might be claimed, as 
the process of reduction is a deadly insult to the 
whole tribe. Each .stage of tlu* process has its 
ajipropriate ritual. The reduction is begun by the 
u.se of three stones healed in a lire, this being obviously 
■ceremonial, as the actual reduction is alterwards 
elfectcd bv the us<‘ of hot sand introduced through 
the opening of the neck. Heads of certain animals 
such as the sloth ami the jaguar, aie prepared by the 
.same method and with identical ceiemonial, because 
at one time all animals wine men who fought among 
themscKes and took one anothei’s heads as trophies. 

IkiLVKT'.srAN 'J'vrrs. — In vol \xii , No. 2, of the 
journal of tJie Polynesian Society, Hr. T.ouib K. 
Sullivan discu.s.ses some of the anthropometric data 
•obtainetl in the T’acitic by the Bayard Dominick 
F,xpedition of the Bernice Pauahi Bishop Mu.seuni 
of Honolulu and the American Museum of Natural 
History From material collected m Samoa, Tonga, 
the JManpiesas, and Hawaii, Dr. Sullivan has isolateil 
two types winch he calls tentatively J*olynosian and 
Indonesian, dhe characteri. sties of the Polvnosian 
type an‘ light-brown skin colour, wavy hair, medium 
development of beard and liody hair, lips of averagi* 
thickne.ss, moderately long hi'ad (eephalic inde.v 
77-78), high face, liigh but broad nose, and tall 
stature ; of the Indonesian type, medium to dark- 
brown skin, wavy hair, scant beard and body hair, 
thick lips, short heads (ccjihalic index 81-8.;), stature 
shorter than the Polynesian, very low bioad lace 
4 ind very low broad' nose. 'I’lns hitherto unsuspet ted 
Indonesian element. Dr. Sullivan thinks, explains 
the often-expressed opinion that the Polynesian and 
Indonesian are closely related types. When the 
Indonesian traits are removtid, tlie Polynesian 
appears to be strikingly Caucasoid, and the available 
data seem to indicate a type intermediate between 
Caucasian and Mongol, bn the other hand, the 
Indonesian type seems to be a somewhat doubtful 
Mongoloid diverging toward the Negrito. ThLs type 
is most important as an element of the population 
in Tonga and the North-Western Marejuesas. In 
addition, there is a Melanesian element in the south 
and. west of Polynesia — ^in Tonga, New Zealand, 
.and Easter Island ; but Dr. Sullivan is of the opinkm t 
that Melanesiah., influence has • been slightly ,* ex- v 
nggerated. The 'grotiR e^Mting 4 cgi^ o 4 ;,; 

brachycephal^ . ' 90-; iaad - 

over). 


and to a lesser degree in the Marquesas, to which 
Prof. Elliot Smith has referred as Proto- Armenoid, 
he regards as Polynesian with.an artificially deformed 
head. 

The Unknowable.— It is rather curious to reflect 
on the completely different aspect which Spencer's 
theory assumes to us to-day, by reason of the change 
which lias come over our mathematical and physical 
conceptions. Spencer thought of positive science as 
a realm of clear and transparent light surrounded 
by a murky realm of metaphysical darkness, and he 
expressed ihis firmly-held conviction by describing 
the outer darkne.ss as the unknowable. To mathe- 
maticians and physicists to-dav it is, on the contrary, 
these outer limits, this beyond of the world of sense- 
perception, of which they feel most confident that 
they possess sure and precise knowledge. The 
electron theory and the principle of relativity, which 
concent fundamental concepts, seem to us more 
secure scientitically than the sense-perceived objects 
of practical life. It is these which have sunk Sack 
into the mystery of the unknowable. This is not, 
however, the line of Mr. Santayana’s thought expressed 
m his Herbert Spencer leclure, " The Unknowable,” 
delivered at Oxford on Octolier 24 and now published 
(Claiendoii Press), h'or him Spencer’s unknowable is 
a doctrine of substance, and he thinks that when the 
self-coniradictonness of Spencer’s statement is cor- 
rected It can be brought into line as a sound Spinpzistic 
conception. " Calling substance unknowable,” he 
says, " IS like calling a drum inaudible, for the 
slirewd reason that what you hear is the sound and 
not the drum. It is a play on words, and little 
better than a pun." 

Mhi'ABonsM IN Diabktks. — A vast mass of data 
relating to the metabolism of diabetics has been 
acciimiilated .since 1908 by Dr E. P. Joslin, of Boston, 
w'orkmg in association with Dr. K. G. Benedict, of the 
Nutrition Laboratory, and these are analysed and 
discussed in Thibhcation 323 of the Carnegie Institution 
of Washington In all, 113 patients have been 
examined m greater and less detail, partly in the 
period when the prevalent treatment was overfeeding 
with a low carbohydrate and high protein-fat diet, 
and partly since the introduction of fasting and under- 
nutrition'as the general regime in 1914. The figures 
provide a great quantity of accurate measurements 
which will be examined with prolit by those interested 
m the subjects. 

Efm-:ct ok Manganese on Plant Growth. — 
Certain eleiruMits that occur only in very small 
amounts m plant tissues would appear to play some 
definite part m the economy of the plant. J. S. 
McH argue {Juurn. Agrir. liescarch, xxiv. pp. 781-794) 
has investigated the effect of manganese sulphate 
on the growth of plants in water cultures with 
specially purified nutrient salts, and his results 
indicate that at least for the plants tested, a very 
small quantity of manganese is essential to produce 
normal growth. Such jilants as radish, soy bean, 
cow-pea, field pea, and maize do not contain sufficient 
manganese for growth to maturity, though some have „ 
sufficient to maintain a normal development for the 
first few weeks. In the latter case experiments 
carried on for too short a time fail to reveal the 
es.sential nature of manganese. The lack of manganese 
X affects the production of dry matter and brings about 
.:«n‘ etiolated cpaditiph 'O’f the young leaves and 
; a function in photo«i^ 

.^yaitiesia and in .chloaxmliyll formation, 

on,, showed that mai^khe^e 
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sulphate applied to acid soil caused a decrease in 
crop, whereas if calcium carbonate was applied in 
addition to neutralise the acidity, increased yields 
were obtained. Soluble salts of manganese in acid 
soils may therefore be one of the causes of toxicity 
in such soils as exhibit toxic effects, an excess of 
manganese sulphate rendering a soil more or less 
sterile with respect to the growth of plants. 

SiLVER-LKAK DisLASK.— 'J'he fourth of the series of 
papers on this subject by Air. F. 'P. Hrooks and his 
co-workers appears in the Journal of Pomology, Vol. 
hi., No. 3, September Willi financial aid from the 
Ministry of Agriculture, these important investiga- 
tions are extcaiding in scope, and besides experiments 
at Cambridge and at tlie John limes Horticultural 
Institution, Merton, work has been dfinc upon orchard 
trees at the East Mailing i-rint Research Station and 
at Heston, Middlesex. Tlie parasitic fungus Stervum 
purpureum is responsible for the fypical silver-leaf 
disease, and in this fourlli report. Brooks and H. H. 
Storey criticise Binlner’s recent attempt to distin- 
guish a false “ silvcr-h^af ” disease due to other 
physiological causes wlnle pom ting out that the 
silvery appearance, du<* usually to the optical effects 
produced by an air gaji between leaf epidermis anti 
mcsophyll, may frequeutly arise from accidental dis- 
turbances quite uncoimected with the entry of 
Stercum purpurcum. The experiments now recorded 
show that tlie fungus readily infects the living wood 
at any exposed surface, jHMietrating such tissues more 
readily than sJioots prevK)us]\’ killed in tlie antoelave, 
in winch it seems to be less active than many sapro- 
phytic moulds. A very interesting description is 
given of the conditions found in l^ersliore plums which 
had been infectetl by the disi>asc and then " grew out ” 
of it. On examination the dead fungus patches 
could be seen in tlie wood sharply delimited from the 
healthy tissues by a liaud of gum excreted from the 
tissues. The accumulation of these gum-like sub- 
stances both m dise:i.s('d tissues and at the surface of 
a healthy wound are obviously jirofitable subjects for 
further study. Brooks ami Storey reconl manv 
observations on natural w'oimd protection in fruit 
trees and upon the usual dressings apjiheil to protect 
such w'ounds ; in their cxjiericncc gas tar has been 
the most valuable dressing, Stockholm tar proving 
very disappointing as a means of protecting wounds 
against fungal attack. 

Dissecting a Devonian Fjsti. — A pakeontologisl 
of our acquaintance is wont to dream of lincling a 
palaozoic fossil with all its .soft parts so beautifully 

E reserved that he can dissect them. Our friend will 
e envious when he reads in llie annual report of the 
Field Museum of Natural History (C hicago, 1023) how 
Dr. Erik Stensid, the new head of the Pala-ontological 
Department of the vSw'odish .State Museum, spent ten 
days at Cliicago dissecting tlu* head of a Devonian 
fish, Macropetalichth)\s. I'liis spi'cimen, it is said, 
allowed Dr. Stensio to obtain an exact knowledge of 
the shape of the brain and details of the nervous and 
circulatory system of the head. These facts might 
possibly have been inferred from the petrified skeletal 
tissues ; but the rt'port says precisely : “ The pre- 
servation of these soft parts" was so perfect that they 
could be studied almost as well as if it were a fresh 
specimen.” The specimen has been mounted for 
museum exhibition iii such a way as to make a 
complete whole with all the dissected parts visible, 
and with every portion removable for close study. 
Zoologists will await with interest the publication of 
Dr. Stensid’s memou. 

Free ItABiCLES. — J. B. Conant and A. W. Sloan 
have recently published a preliminaxy paper on the 

yoh. 1^2] 


formation of free radicles (J. Amer. Chem. Soc., vol. 
45, p. 2466). The reduction of triphenylpyrylium 
chloride with vanadous chloride yields a reddish 
substance which is insoluble in water and behaves 
as a free radicle. The same reducing agent reduces 
tnphcnylcarbinol in concentrated hydrochloric or 
sulphuric acid solution to free Iriphenyl methyl, 

('elt.ulose Derivatives.— The technology of cellu- 
lose derivatives is discussed m an article in the 
Chemical Trade Journal for October iq, which is 
mainly devoted to the new'er ethers and esters. The 
preparation of cellulose butyrates is receiving atten- 
tion, because by introducing more complex acid 
ridicals it is hoped to jireparc esters with useful 
solubility properties. 'I'he interest in the cellulose 
ethers lias directed atli'nlion to imjirovemcnts in the 
nuiiiiifacture of diethyl suljiliate, these being discussed 
in the article Tlie jiropeiiies of the various esters 
and ethers are given 

I’RESFKVATION o!' WooD - The Cheuiical Trade 
Journal for Ocl. 5 contains an article on wood pre- 
servatives. "I'lic art of wood preservation dates back 
from very early times , it was practised by the 
I'.gvptians, who used antiseptic oils for the purpose. 
Burnett m 183S introduced the iisi* of /jiuc c hloride J't 
Wolman m iqoO patented the use of certain iliiorides’ 
m conjunction with other salts, and from this datc'^ 
hundreds of patents on ttu' subject h.i v e been taken out 
111 recent times tlu' creosoLing jiroeess has bccni intro- 
duced, but it confers odour and iiillaniniabilit y on the 
timber. 'Hie metliods of iinpn'gnation are discussed 
in the article, and tlie results obtained from the uses of 
various salts an* d(‘scribed. .\ note is also rnkh'd on the 
preservation of wood jmlj). 

AIagneik Dia 1 iNM ion ai’ Kiav.- A careful 
detailed study bv Dr. C C'hree, of the “ Absolute daily 
range of magnetie declination at Kew Obseivatory, 
Kichmond, 1858 to 1000,“’ has just Ix'cn jmblislied 
111 the GeophysiCid Alemoirs (vol lii No 22) of the 
Meteorological (Jfiice The annual variation of the 
ilaily range is examined bv subdividing the year into 
73 tive-day periods , for each group of live davs the 
J 2-year moan daily range is given, also the largest and 
least values ; smoothed means are givi'ii also for 
years of sunspot maximum ami minimimi The 
ranges are, of course, distinctly less in mniiminn than 
111 maximum sunspot years. The daily range under- 
goes a double oscillation in the course of a year, with 
maxima ai the equinoxes and minima neai the solstices. 
.^gam, WoH’s linear relation, K=ci+f-'S, connecting 
the range R with the sunspot number S, is examined ; 
a and b arc found to vary rjuite considerably both 
tliroiighout the year and from one year to another. 
The cletermination of a and h docs not in itself give 
a measure of the degree of correlation between R and S, 
and this question is separately investigated. The 
mean correlation coefficient for the whole period is 
o-8f), but in the mean of the winters it is only 0*53, 
while there are consjncuous variations m the results 
for the four groups of years, each roughly comprising 
one sunspot period, into wdiich the whole series is 
divided. Interesting frequency tables are also given 
{a) showing the fhstribution of ranges of different 
sizes, in each individual year, for the said four groups- 
of years, for sunspot maximum and minimum years, 
and for each month of the year ; and (6) showing the- 
distribution of the hour of daily maximum and 
minimum declination for similar groups of the data. 
The. paper contaiin^ a Taxge , amount of important 
thotf^ Whmcal ittformations; thfe would be 

more reattily comprehendedbi# hEi4 been indicated. 
;.by grapiwbasflttiDB 
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Palaeontologists at Vienna. 


'pHE Palaedntologische Gesellschaft is an inter- 
national society of palceontologists, with 
nembers belonging to several European nations, 
,0 Great Britain, and to the United States. An 
mnual meeting was to have been held in Ixindon 
md Oxford during August 1014, but on u(Xount of 
[;he War and its effects it was ini])ossible until the 
present year to hold a meeting outside Germany. 
Even now tlie difficulties were only overcome by the 
lid of the Austrian Government and the generosity 
if many notable Viennese, who made a meeting in 
Lhcir capital possible for their impoverished colleagues. 
Thus it was that on September 2 1 - September 20 
i most successful gathering of 53 members and 
30 interested persons look ])lace ni tJie Imiversilv 
Df Vienna under the presulencv of IVof. Othenio 
i\bel 

The non-.\iistnan members lULluded JTot Wiman 
:)f Uppsala, Professors Van Bemmelen and Versluys 
from Holland, Baron Fejervary of Biida-lVst, Prof, 
r^onipeckj of Berlin, with 36 German colleagues, 
Dr. F. A. Bather of the Brilish idiiseum, and re- 
presentatives of (’zeehoslovakia and Jugoslavia. 

The congress was honoured in liavuig its session 
upened in the Festival Hall of the University by the 
President of llie Austrian Kepublic, Dr. Haimsch, 
■iupported by Ins Viee-chancellor, Dr. P. Prank, Dr 
Maunis representing the klinister of hklucatum. and 
the Beetor of the I'niversity, Prof P. Diener 'Die 
large gatlu-ring listened to an address by l*rof 
I’omiJcekj on “ The Jfeginnmgs of Lile,” Avliieh, in 
his opinion, took plaie on the land and not in lh(‘ 
sea Here may he mentioned the dinner in the 
kathaus, also attended by the President of the Ke- 
piibhc, when speeches oi wekomc Avere made bv the 
jiresulenl of the sotielv and the J )eputV'kla3'or 
'Ihe honour of returning thanks on behalf of the 
loriMgners aaus allollcd to Dr Jkitlier, who dwelt on 
IhepoAverot scieiitilic iiilereoiirse to unite the nations, 
and showed how Die adA'anee of science, and notably 
ol yiakconlology, Avas retarded b}’ the AU'xatums 
barriers still creeled by politicians 

The purely scu'iitifie programme included the 
folloAving papers Baron F(']i'rvar> • The origin of 
the pra'-halliix and the Clunropterygium theory m 
tli(‘ light of palu'obiologieal research ; C Wiraan • 
on some llynig Sauriaiis, J' A. Bather Cotlmrno- 
cA’stis, a study m habits and evolution, also Stephano 
crinus, a study ol coiu'ergeiice ; li. Kiel iter ; 
('onvi'rgeiice among Tnlolntes, H. Schmidt. The 
develo]nTicnt of the Aminonoidca in the Carboni- 
ferous , P Kessler ; Nautihds with incomplete 
septa, whu’h led to a discussion on their mode of 
life : R. Knbfirth ; Kesenrclies on recent and fossil 


conifer woods ; O. Abel : The first find of a Tetrapod 
track in the Alpine Trias. The chief interest of the 
meeting, however, centred iu the so-called Drachen- 
hohlc at Mixuitz on the Mur in Steiermark. In this 
cavern, 1000 metres above the sea, there has been 
found a remarkable series of cave-bears in all sta^s 
of skeletal growth, as Avell as the reraams of smaUer 
mammals associated willi them. These have been 
studied by Prof Abel and his assistants K. Eluenberg, 
O. Antonius, A. Bachofcn-Echt, and others. These 
all described their particular researches, and Prof. 
Abel in a public lecture drcAv a vivid picture of the 
animal life of the “ Dragon’s CaA'c.” 

Opportunity Avas given to the. members to visit 
Sclionbninn, where the menagerie still contains a 
fine rcprescntalion of wikl Bovulx, and the Geological 
and Mineralogical galleries ol the Natural History 
Mnseuni. An nfLernoon was devoted to an excursion 
to the J’allorstcin m the Wiener Wald, where the 
JCocene fl>sch preserv'es most curious markings, for 
the most part of aniu'lul origin. At the clo.se of the 
meeting 70 members visited the Mixihtz cave, and 
atler speiulmg four hours 111 the study of its mysteries, 
A\ere refreslieil by a delightful supper and entranced 
by Sly^iau folk-songs sung bv a choir of local ladies. 
Fifteen managed on llu* following day to ascend the 
SoiinAvetidslcm ne.ii Si'uimermg umler the guidance 
of Prof. Kober. 

The following haA^e betm elixted officers for the 
ensuing year, i’residciit O Abel (Vienna) ; Vice- 
Presidents : O jackel (GrcifsAvald) and E. Stromer 
(Munich) : Secretaries . O. Antomus (Vienna), H. 
Richf(‘r (FrankforU ; Treasurer : P. G. Krause 
(Berlin) New members of ('ouncil are F. A. Bather 
(Loudon) and W. Jaiien.scli (Berlin). 

'J'he Avarmest thanks of all wlio enjoyed this 
inspiriting gatheiing are duo to Prof. Abel, who, 
Avith Ins colleagues Dr. K FJirenberg and Dr. O. 
.Anlonius, saw to all the arrangonieiits. Nor should 
there be forgotlen the line, reconstruction of the 
mammotli made under tlunr direction by the artist 
Fran/ Roubal, or the members’ badge based thereon 
bA' Prof. R. Marsc.hall. The “ enkel Bier-abend," 
Avhere sonic found a more intimate hospitality in 
Dr and Mrs Abel’s home, Avas a characteristic and 
delightful feature. But it is more fitting to end 
with mention of Prol. Abel's " Palmobiologischer 
Lehraiiparat,” where lie has accumulated a most 
interesting senes of tossils illustrating what one may 
term their natural history. Novvliere else have we 
seen this idea so consistently carried out. This 
room, like tlie meeting as a whole, was a constant 
reminder that neither fossils nor those who study 
them need h(‘ dull and lifeless creatures. 


Deterioration of Structures in the Sea.^ 


'T"'HE investigations on the deterioration of struc- 
A tures of metal, concrete, and timber exposed 
to the action of sea- water AAhich are being carried 
out under the direction of a committee of the In- 
stitution of Civil Engineers have already formed 
the subject of two interim reports (sec Nature, 
October 21, 1920, p. 235, and December 30, 1922, 
p. 878). The third report, which has just been 
£sued, records progress along several very different 
lines of research, although, since the* phenomena 
with which they are concerned are slow in developing, 

‘ 'aTieI)etei:iorsiUoa<)fStruotunriiBSea-W<tcr." Third hqtcrim) 
of the CQmttdttee of thit fnktitution of fioghwertk Mted K- 
Crrothwhlte »nd 0. 'Sodgrwa Pp. ScimfiSc andj 

Industrial Rasetrf^ " 


conclusive results are not to lie looked for in a short 
space of time. 

That part of the work of the committee which 
deals with the corrosion of metals is the subject of 
several sections ol the report. A full, account is 
given of the arrangements devised for exposing test 
bars of various types of iron and steel to the action 
of the sea. Tlie bars, prepared under the super- 
vision of Sir Robert Had field and Dr. T. N. Friend, 
have been despatched to Plymouth, Halifax, (x)lombo, 
' and Auckland, and reports are given from the 
. engineers in charge at these places describing the 
i '^..?aetl]u?ds used for fixing them in position. Groups 
T bats kfe -^ 6 ' be exposed for five, ten, and fifteen 
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years respectively, after -which they will be returned 
lor examination and weighing^ 

Meanwhile, laboratory work on the same subject 
js being continued, and the present report includes 
a short but inmortant communication from Dr. 
Friend on the influence of strain on the corrodibility 
of iron and steel, which is of more than merely 
technical interest. It has long been known that 
iron, after being subjected to strain, is particularly 
liable to corrosion, but little exact investigation has 
been done on the siiliject Dr l-ricnd has carried 
out a series of experiments on sections cut from 
bars that had been broken in the tensile tests carried 
out for the committee. I'hesc bars represented 
seven kinds of wrought-iron and steel, the chemical 
and physical proiierties of winch had been exactly 
determined, as well as the degree of strain as measured 
by the amount of elongation at the points at which 
the sections were cut The specimens, isolated on 
paraffin blocks to jirevent any gaKanic action, were 
exposed for a w'holc year to alternate wetting and 
drying by tap water in a sqihon tank, and the amount 
of corrosion determined by weighing. The result 
was, briefly, to show no difference ni corrosion 
between strained^ and iinstraiiuHl sections except 
in the case of a nickel steel (3O per cent. Ni) and less 
clearly in a chromium steel (13 per cent. Cr). Both 
these steels, and especially the latter, were very 
resistant to corrosion, but the percentage difference 
between strained and unstrained portions is described 
as '' extraordinarily great, resembling m magnitude 
that observed wlion strained metals arc subjected 
to acid attack.” Dr. Friend is careful to point out 
that the uniform rates of corrosion in the other irons 
and steels arc not to be taken as contradicting 
practical experience In the tests electrolytic action 
was carefully excluded, but in jiractice .strained and 
unstrained portions of tlie metal would be in con- 
tinuous contact and tlie difference of potential so 
produced illight well account lor the localised and 
severe corrosion often observed. 

A very different iicld of work is that concerned 
with the destruction of timber by amiiicd pests,»of 
which the most important are the varunis kinds ol 
” shipworms ” commonly referred to as Teredo. 
Prof. George Barger reports on experiments in treat- 
ing wood with AHTious preservatives. The test 
pieces, after impregnation with the poisonous solu- 
tions, were " baited ” by attaching a veneer of un- 
treated wood, and were expo.scd to attack by Teredo 
at Lowestoft. The most remarkable results were 
obtained with an arsenic compound, pheiiarsazine, 
known in poison-gas warfare under the names ” D.M ” 


and Adamsite.” In i per cent, alcohdic solution 
this compound, entirely prevented the Teredos from 
penetrating the test-blocks, although they were 
numerous m the veneer ; even in a dilution of o-i 
per cent, the protection was all but complete. 

Mr. C. R. Harington carried out at the Laboratory 
of the Marine Biological Association at Plymouth 
some very interesting experiments on the larval 
development of Teredo. The free-swimming larvse 
were kept alive for a fortnight, hut attempts to find a 
suitable food for them failed, and, although tjiey 
were attracted to and settled on shavings of wood, 
it was not possible to observe their boring. An 
important and novel result was the discovery of the 
manner m whicli they are attracted to the wood. 
It was found that alcohol and ether extract from 
wood a substance winch has a strong chemotropic 
action on the larvae. Idiotograplis and diagrams are 
given to show how the larv.e congregate round a 
small pariiclc of the extract when it is jilaccd m the 
(lisli in winch they are swamming. Experiments were 
then made wntli .solutions of various pure substances 
in capillary glass tubes closed at one end and placed 
in sea water contauimg the larvae. Of the substances 
tested in this way, malic acid w'as the onlv one 
showing a very pronounced attraction. Whether 
this IS actually the attractive substance occurring 
in wood, liowa’ver, has not yet been ascertained. 

It IS to be noted that neither l^rof Barger nor 
Mr. Harington mentions by name the species of 
Teredo used 111 their experiments., and the possi- 
bility that tlie Lowestolt Teredo iiiav he different 
from that found at Plymouth is not e\'en referred 
to Yet the zoological no less than the physical 
or chemical data oi the exp(!ninents deserve to be 
deterimiied witli all possible precision Closely allied 
species of animals often differ widely m tlieir physio- 
logical reactions. One man’s meat is another man’s 
poison, and, altlioiigh no species of Teredo is likely 
to grow fat on phcnar.sazme, it cannot be assumed 
without trial that a poison efficient at Lowestoft 
would Vie ecpially .so at Colombo or even at Ply- 
mouth 

A contribution of a very different t\'pe is a *' Report 
on Boring Organisms in various Waters ” by Mr. 
j K. Cimnmgham of Sydney. Tt contains a senes 
ol statements of the most amazing kind regarding 
the natural history of Teredo As an example we 
may quote the assertion ‘‘ that tull grow-n worms 
will leave a pieie of timber and enter another.” 
It is a great pity that the committee should have 
thought tit to include a report of this character in 
an official publication. 


Invention and Research in 

TV/TANY workers in applied science have an in- 
IVl terest in patents and patent law', and to such 
the rmarks made by Sir John Dcwrance in his 
presidential address to the Institution of Meichamcal 
Engineers on October 19 w ill be of value. Patents 
and research have occupied a good deal of the pre- 
sident’s working life, and consequently they were 
dealt with very comprehensively in his addres.s. 

Some of the large engineering concerns of to-day 
were started to work patented inventions, but if wx' 
look back it is difficult to find very many of these 
inventions that became the standard productions of 
the industry when the monopoly expired. It has 
beCQp:ie increasingly difficult to invent anything that 
has' not been foreshadowed in some previous publica- , 
tion. Patents have gradually become of less 
portance in mechanical engineeiing. ' - < 

John Dcwrance has. take^ .dot 114 ;-V; 


Mechanical Engineering. 

wmen a definite object is desired, the practice of his 
firm has been to search its owm records to see what 
has been done before ; the Patent Office records are 
then consulted. Various methods arc then evolved 
ami discussed ; some of these get no further, w'hiJst 
others are made, tried, altered, and improved, and 
the result is exactly what has been felt ought to have 
been done without all the trouble taken. If the 
article finds a ready sale, an infringer may adopt the 
converse process by searching the Patent Office and 
other records, and producing what is called a mosaic 
anticipation-— one detail is shown in one patent, 
another in a^econd, and so on. It has always seemed 
to Sir John to be unfair that documents should bo 
■ evidence of anlacipa^n ; .jeyidence shcful^^be of prior 
i^and . the^^extent riiat* use alnffild be sufficient 
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may be. infoiiweti jBxactly to ciriy b^tf the iti-* 
mention aft^“ the mbhoiik)ly' to; 
industiy carry out the invention as described, then|< 
is ample evidence of use, but in the lar^e prop^on ; 
of cases the public do not wish to avail thera^lves 
of the privilege. Cases are known of specifications 
being quoted forty years after being filed; during 
which period there had been no use in accordance 
with the specification. If the industry has not exer- 
cised the privilege of use, and the subsequent inventor 
has eliminated the defects that prevented the previous 
patent from coming into use, surely he has g(K)cl 
ground for claiming that he has produced a new 
mannei of manufacture. 

No less than i6, 1 72 patents were sealed in 1907. Of 
these 677 were paid np for the sixteenth year in 1922. 
i.e. 4-2 per cent. Of these 677 patents, excluding 
ordnance, less than 100 related to mechanical engineer- 
ing. When we realise that only one mechanical patent 
in 10,000 IS worth exploiting, and the indust^ has to 
bear the cost in brain power, fees, etc., it seems 
probable that it would be cheaper foi the industry to 
associate to test designs such as is now being done 
for research, standardisation, and the other associated 
activities. 

The chief dilference between research and invention 
is that, when conducted by an association of the 
industry, the results belong to the industry, but the 
rights of a patented invention belong temporarily to 
the palentei). The mind of an inventor is liable to 
exliibit a preference for those designs ivhich may 
become subicct-matter for a patent. The mind of 
the research worker should be quite free from such 


for ^adpp^u ,«nd; ia some tsases, 

reniarkable that wben fixing 
atandard^it b seldom, if bvet^ the British Bugineering 
3 taiida:rds Committee has wished to adopt an appli- 
^ance that has been tbe subject of a patent. The 
activities of research associations, learned societies, 
technical colleges, and the British Engineering 
Standards Association w'ill undoubtedly increase and 
perform a great many of the duties that in the past 
were performed by patentees. 

Sir John gav'e an account of the various bodiea 
which are promoting research, and said that it would 
take too long to gn e a complete list of the researches 
in progress — researches that no single firm could 
carry out wisely or succe.ssfully. Such researches can 
be undertaken only by as.sociations, which those 
interested ought to assist in every way possible for 
the benefit of the industry as a whole. Every one 
who uses knowledge successfully ought to do some- 
thing to obtain further new knowledge, t Sir John 
desired to impress upon his audience the increasing 
confidence and hope that, in the future, research will 
help us to surmount our difficulties. It is of import- 
ance that all research workers should realise that by 
“ team ” work they must justify and increase this 
confidence. The nation is watching the result, and 
critics are not w’anling — some are useful and some 
take a narrow view^ We have now opportunities 
that we never had before, a.nd with British deter-' 
mination wo can confidently exjiec.t great develop- 
ments in the future, far exceeding those that have 
been accomplished in the past. 


The New Chemistry.^ 

By Dr. E. F. Armstrong, F.R.S. 


I T can be argued that we have just entered on a 
new stage 111 chemical investigation. Labours 
in the mam of an analytic type have enabled the 
exact structure of all but a very few substances to 
be established : the results have been confirmed by 
synthetic ojier.itions, and most compounds have been 
built up s>fep by step from their elements, Wliilst 
physicists of the modern school, by a series of most 
brilliant researches, have learnt much about the 
nature of the atom, the chemist is now concerned 
with the behaviour of the molecule. This has 
entailed the recognition that he has not only to deal 
with crystals and relatively simple molecules in 
solution but also to consider actions taking place at 
the surface of colloid aggregates. As it is probable 
that tlie bulk of the reactions in the plant and animal 
cell are of this nature, their importance will be at 
once conceded. Imrthcr, it must be realised that 
there is evidence tliat molecules in solution have a 
definite space orientation at such colloid surfaces, 
and indeed according to the work of Hardy at 
surfaces in general. 

According to the accepted space lattice theory ot 
matter, there is a definite attraction causing adhesion 
between each layer of molecules, and consequently 
at a surface, say of a piece of glass, there are un- 
satisfied forces or valencies. At first when a drop 
of a lubricant is placed on such a surface nothing 
happens, but when two surfaces of glass are moved 
over one another the molecules of the lubricant 
become arranged according to a (iefinite ratt^. 
The chemist to-day, in seemg to, explsiin 
aoUoii, has •to'.wallse 

instances between,, aggregate ^.»!»eci 40 ,„?ne ' 44*1^ 
the surface 


single simple molecules in solution such as his equa- 
tions postulate and the ionic theory in ,its original 
form (iemantls. 

The first fact which has emerged from the detailed 
study of chemical action at a surface i.s that the 
action IS not one of the so-called first order in whicK 
the same fraction of the reacting substance undergoes 
changes in successive equal intervals of time — a 
change expressed graphically by a logarithmic curve. 
When proper and sufticient care is taken to keep 
the surface active, the rate of change is uniform, 
providetl that the changing substance is present at 
the surface in sufficient quantity. These facts are 
in accord with the hypothesis that action is preceded 
by the formation of an additive unstable complex 
which breaks down in all possible ways, that is, 
into a variety of components, practically as fast as, it 
is formed. The problem of the source of the energy 
nece-ssary to effect this is not without interest, but 
it is common to all chemical reactions and its dis- 
cussion may safely be left to the exponents of the 
quantum and other theories. 

Such actions as we are considering are known as 
catalytic, the change being effected by virtue of the 
activity of the catalyst surface, the only other agent 
involv^ in practically all cases both in the living 
cell and the test tube being water. It is now recog- 
nised that the water molecule can undergo rupture 
in two ways, either being distributed upon single 
molecule, which is thereby resolved into two others : 
A.O.B-I-H.OH -A.OH-1 B.OH,: 



; oif divided bi^tween two molecules in such mannei 
[ 4 that whilBti-the^onBNid oxidisM the tHiier is reduced : 

+B ^ AO 4-H,0 4-BH,. 

l^i^g aboul 

whei 
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concerned with changes which take place in the cell. 
Such enzymes as we , well known are highly specific 
and selective, a different enzyme being required for 
each class of compound 

Armed with the knowledge -of the fundamentals 
of chemical action in the cell, the time is ripe for 
the chemist to ascertain the inner meaning of pheno- 
mena which the biologist can investigate only by 
the recording of external visual characteristics. As 
a case in point, the (oloration of flowers and its 
inheritance may be cited 'I'herc is much in favour 
of the view that flower colours, whether anthocyans 
or belonging to other groujis, are the jiroduct of the 
interaction of two factors, an oxidase and a colour- 
less precursor of the pigment. I'lie absence of cither 
factor means failure to clcvcloj) colour by the plant, 
that IS, white flowers, and there may also be a third 
factor present which pnwents action taking place 
between oxidase and Iciicobasc. 

If proper coinbmalion ol ctlort between the 
biologist and chemist can be ensured, numerous 
baffling problems, many of winch are of far reaching 
economic iinporiance, can be attacked. As illustrat- 
ing one .such, m which that all (‘.ssential factor (juahty 
IS concerned, the puzzling fact well known to agri- 
culturists may be mentioned, tliat one pasture can 
fatten stock nhcrc'as another is of very httle value 
for this purpose 


University and Educational Intelligence. 

CambkidgIi.. — Dr. Horace l.amb, 'rniiity College, 
has been appointed to give the first House Ball 
lecture on some subject related to mathematical 
science 

Mr. M. H. A. Newman has been elected a follow 
of St, John’s College 

It is proposed that the sum of 3030/. bei|ueathed 
to the University by Mrs. Amy trice Head, shall 
be devoted to the establishment of a research scliolar- 
ship similar to the Allen scholarshiji. In the years 
when the Allen seholarsliip is confined to hteraiy' 
subjects of study the Amy Price Head scholarship 
IS to be confined to scientific subjects and vice versa. 
The scholarship would lie open to uonien students 
who have V)een admitted to the titles ol degrees on 
the same terms as to graduates of the UniversiU^ 

London. — The degree of Ph.lh in Sarnce lias been 
conferred on Fanny Lowalei (imperial Collegia- 
Royal Ctillcge of Science) lor a Ihe.sis entitled “ A 
Study of the Band Spectrum of Titanium Oxide 


1’HE use of wireless for unuiTsity extension w'ork 
has progressed rapidly m Ameiica. Of fifty-seven 
univ|p8itie.s and colleges pos.sc.ssing broadcasting 
st^^ns at least two — the University of Michigan 
- ancT Michigan Agncultural t'ollegc — have organised 
^gular radio extension courses, and the National 
FRadio Chamber of (Vimmerce is dtw elojiing a plan 
for establishing otlun- similar epurses. 

The Council of Armstrong College, Newcastle-on- 
Tyne, has appointed Prof. A. S. Ferguson, Ontario, 
to thb chair of philosophy rendered vacant by the 
departure of Prof. R. I'. A. llocrnle to the University 
of the Witwatersrancl , J ohannesburg. Prof. Ferguson 
is a student of St. Andrews and Oxford, and has 
contributed articles on Plato to various periodicals. 

Tui directors of the Leplay House edpeatidn^ - . 
visits aotoad are taking a group of 


vacation, leaving Ijondon December 22, and returning 
January 6, or with extension January 13. Modern 
Social, economic, and politick problems will be 
touched upon both from the point of view of the 
peasant life and the city life of to-day. A course 0: 
lectures will be included in the programme. Ful 
particulars can be obtained from Miss Margaret Tatton 
Leplay House, 65 Belgrave Road, Westminster, S.W.i 

A Department of Geology, Mining, and Metallurgy 
has been established by the Benares Hindu University 
under the direction of i^rof. N. P. Gandhi. TJ ' 
development w'as made po.ssible by a gift 
Rs. 200,000 by the Maharaja of Jodhpur, wlio'^f 
also cmhnved a Jodhpur- HardiiiUJepi^air of teclmi ' 

At present the .staff of the depart 
professors — of mining and metajp| 

- an assistant professor of assa^ 
slrators. 


t comprises tw’o 
y and of geology 
and tw’o demon- 


Tw'O travelling fellow ships oyieii to w^men graduates 
of Great Britain, each of the value of 1000 dollars, 
arc being offered through the British Federation of 
University Women, 92 Victoria Street, S W i. One 
is offered by the Ainericati University Women, 
I0 enable the holder to carry on a year’s research 
m any fontgn country slu* may choosi’ 'the other, 
the Rose Sidgwick Memorial fi'Hovv.sliip, also endowed 
by the Americans, offers the same amount to ('liable 
a British woman graduate to carry on a >’ear’,s 
research or advanced work at an Amencaii university, 
the choice of the university biuiig leffto the holder.’ 

In an article on the Rhodes Scdiolarships in the 
Empire Ecvicw for October, Mr. Ian J). Golvin 
celebrates the “ coming of age ” of the great .sidiemc 
founded in i<io2. He remarks that it is yet too young 
lor us to judge of its fruits, as scholars'” have not yet 
liail tune to reach maturity and make their name m 
the w'orld : he accordmglv coniines himself to an 
appreciation of the character of the founder and hr? 
aims m founding the sclK»larsliij)s, and a description 
ol the administration of the trust. President Frank 
j^'delotte, of Swnirlhmore College, the American 
Swretary to the Rhodes tnislees, is less cautious, 
liaving attempted 111 “ Oxford of To-day ” an estimate 
of the influence exerted by the American Rliode.' 
scholars. In the first place he points out that they 
liave, almost to a man, returned to America, and there 
IS a consensus of opinion tlial they go back better 
Americans for their Oxford experience. Only one oi 
them has become a British subject. More than a 
third of them are engaged in educational w'ork,' and 
of these many are already college professors, deans, 
anci presidents. “ Perliaps there is no career in the 
United Slates at the present time which represents 
more accurately what Rhodes thought of as public 
life, no career winch offers a belter opportunity to 
influence public ojimion tJian that of profes.so‘r or 
administrative officer in one of our American colleges 
or universities ” One of them is United States Com- 
missioner of Education, and as head of the Washington 
Bureau undoubtedly exercises very great influence. 
No account such as President Aydclotte has given for 
the Americans seems to have been published regarding 
the careers after leaving Oxford of the other Rhodes 
scholars. 11 is known, however, that an occupational 
census of those who were elected to scholarships up to 
1916 gave the following percentages; educational 
work 32, ,la)v 25, business and industry ii, adminis- 
tration other government service 8, m^ieme 7, 
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Sod«tk^ and Academies, 

' , London. 

Royal ^ocioty, November 8. — ^A. S. Parkes : Studies 
on sex-ratio and related phenomena — ^foetal 
retrogression in mice. By means of corpora lutea 
counts it was found that in mice the average amount 
of foetal mortality leading to retrogression was 
10*8 per 100 normal foetuses. Daniel and King 
have shown for mice and rats respectively that the 
does may become pregnant at the oestrus period 
wliich follows within twenty-four hours after parturi- 
tion, and that the gestation period of the second 
litter is prolonged in some oases as much as ten days. 

- This abnormal prolongation of the embryonic stages, 
which is due to inhibited implantation in the uterine 
mucosa, can be used experirneiitally to determine 
the effect of unusually adverse conditions upon 
embryonic and foetal mortality. Where the previous 
young were suckled less than six days, the amount 
of mortality rose to 17-6 per 100 normal foetuses, 
while in prolonged gestations resulting from con- 
tinued suckling of previous young, the amount of 
mortality was further increased to 23* i. The sex- 
ratio of young born in these two classes was respect- 
ively 80-4 and 62-1 males per 100 females. Since 
the normal sex-ratio of mice is not far from ctiuahly, 
tliis inverse ('orrelation between the amount of foetal 
mortality and the sex-ratio of the surviving foetusc.s 
suggests that mortality during gestation falls jire- 
pondcvatingly u]X)ii the males. — K, A. Fisher : The 
influence ot rainfall on the yield of wheat. The 
Bothams ted data for rainfall and wheat yields extend 
to 1854 , these data hav'o been utilised to calculate 
the average effect on the yield of rain at different 
periods of the harvi'st year, for plots under 13 different 
manurial treatments. An extension of the method 
of partial correlation, applicable when the numlier 
of indciiendcnt variates is very large and can be 
arranged in a continuous scries, is used. The several 
])lots show marked differences in their response to 
ram, showing that it is not impossible for the farmer 
to adapt his manurial treatment to a wet or dry 
season. A large part of the differences may be 
ascribed to the effects of loss of soil nitrates by per- 
colation ; otlicr effects not susceptible to this explana- 
tion, and not hitherto anticipated, include the losses 
on the highly nitrogenous plots due to late .summer 
rain. Ihe residual value of artificial nitrogenous 
manures appears from these results to be considerably 
greater than has been thought, — D. Thursby-Pelham ; 
The placenta lion of Ilyrax Capensis. The early 
development of Hyrax is unknown, but there i.s no 
embedding of the blastocyst which undergoes its 
development in the uterine lumen. The maternal 
epithelium is destroyed early by the trophoblast on 
all sides. The trophoblast is differentiated into two 
cytotrophoblastic layers (i) basal phagocytic layer 
(basal trophoblast) ; (2) cellular network enclosing 
lacunae of maternal blood (inner .trophoblast). The 
placentation throws little light on the afiSnitics of 
H3rrax. While it agrees with tlie placenta of rodents 
in being haemochonal, it differs in its zonary form 
and the detailed character of its trophoblast. Super- 
ficially it bears some resemblance to the placenta 
of/El^phas in zpnary arrangement and CTeat com- 
plexity of hllantoic villi, but in Hyrax there is no 
8y?iC3rtial of maternal tissue surrounding the 

villi 4s H Our present Isnowledge. of the 

HI.: — . ■ "jinph^ise thej 


The fine structure of some isodium siilts of the fatfy 
adds in soap curds. X-ray photographs of certain 
sodium salts of the i^jatty acids (soap curds) show 
lines due to reflections from planes with very wide 
spacings of the order 40 A.U. These planar spacings 
increase uniformly with the number of CHj groups 
in the molecule, indicating an effective length of 
1-25 A.U. for the CHj group. These and other 
lines can be accounted for by assuming that the curds 
;are in the smectic state described by Friedel. — E. A^ 
Owen and G. D. Preston : X-ray analysis of solid 
solutions. The atomic structure of solid solutions 
of copper-aluminium, aluminium-magnesiuih, and 
copper-nickel has l>een examined by the X-ray 
spectrometer. In each case it was found that the 
solute atom replaces an atom in the lattice of the 
solvent, the substitution being accompanied by a 
distortion of the lattice. The eutectic alloy of 
aluminium and ctipper consists of a mixture of two 
distinct substances with different space lattices, one 
being CuAlj and the other a substance the space 
lattice of which cannot be distinguished from that 
of pure aluminium. The intcrnietallic compound 
CuAlj possesses a simple tetragonal lattice of side 
4*28 A.U. and axial ratio 0‘562, the copper atoms 
being at the corners and the aluminium atoms at the 
centres of the four small faces, '['he atomic structure 
of the compound CuAl resembles that of a solid 
solution of aluminium in copper, but the distortion 
IS considerably greater. The material lias a face 
centred trigonal lattice of side 3-89 A.U. and an 
angle between the axes of 94- 5 '’, the in planes 
being composed alternately of aluminium and copper 
atoms.— H. Chatley : Cohesion. The consequences 
are di.scus,sed of assuming that the alternately positive 
and negative atoms in a crystal may be treated as 
doublets attracting according to an inverse fourth- 
power law, while the electron fields surrounding the 
atomic nuclei repel according to an inverse tenth- 
power law. The numerical results agree fairly well 
with the facts as regards the strain which produces 
rupture in solids, and as regards the rate of change 
of compressibility with compression in liquids. 

Linnean Society, November i. — Dr. A. B. Rendle, 
president, in the chair. — S. Garside ; The forms of 
Hypoxis stellata, Linn, f., a South African species 
of Amaryllidaceae. Four varieties arc distinguished) 
one of these as yet undescribed. In each case tile 
varieties have constant vegetative characters, but 
the flowers show a considerable range of colour 
variation of a “ continuous " kind. Important 
cytological characters of the upper epidermis of the 
perianth lobes were described, with particular refer- 
ence to the remarkable iridescent areas which occur - 
in some varieties. Habitat may considerably in- 
fluence the size of the plant, but the varietal char- 
acters remain constant.— II. A. Baylis ; The host- 
distribution of parasitic thread-worms (nematodes). 
The nematodes parasitic in vertebrates show great 
variety in the extent to which they are limited to 
particular hosts. They may be divided broadly 
into a section witli more or less strict " specificity ' 
and a section with members occurring in various 
hosts, often of quite distantly related groups. I^ny 
of the latter have an intermediate host (commonly 
an invertebrate) during their earlier phases, and these 
forms, being introduced into the final host at a 
more advanced stage than those which have a direct 
development, may better able to adapt them- 
.'s^lvesi to q,’. variety of ^nal hosts. Among forms with 

direct devfelopHifiaat* those which show the strictest 
Ijiped^cily aoe, Jrobably 'the most- specialised, this 
specialisation, in habits 
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or otherwise, of the hosts, while those which have a 
wide range have retained a primitive adaptability. — 
W. N. Edwards ; On the cuticular structure of the 
Devonian plant P.silophyton. ' ^)ecimens of Pst/o- 
phyton princeps, Dawson, from Gasp6 (New Bruns- 
wick) in whicli the cuticle is preserved, show that as 
in the early land plants of the Rh3rnie Chert the stem 
is provided with stoniata. These resemble in size 
and distribution the stomata of Asteroxylon but 
have cuticle tliickcnings. No stomata were seen on 
the highly cuticularised spines, but these spines do 
not resemble intumescences of Khynia, and Psilo- 
phyton is probably nearer to Asteroxylon. 

Aristotelian Society, November 5. — Prof. T. Percy 
Nunn, president, in the chair.— T. P. Nunn : (Pre- 
sidential address) Scientific obji'cts and common- 
sense things. The greatest achievement of the 
physical sciences is generally held to be the discovery, 
behind the veil ol common-sense things and observ- 
able events, of a world ol scientific objects and 
unobservable events. The primary (jualities of 
common-sense things are transferred without diffi- 
culty to scientific objects. Size, mass, and motion, 
for example, belong to an electron in the same sense 
in wliich they belong to a flying bullet or to a planet. 
Their materiality being thus assumed, these objects 
have constantly increased their hold upon tlic 
scientific mind. The philosophical question involved 
in this concept is whether objects can exist which 
only possess the primary qualities of common-sense 
things and have none of their .secondary (juahties. 
To resolve this problem wc must have a satisfactory 
theory of the common -sense thing. Such a theory 
is that a thing is a structure embracing and actually 
consisting of all the sense-data which common-sense 
regards as qualities of the thing and are pre.scnted to any 
percipient at any lime or place. Unless this doclnne 
is hopelessly wrong, inc pretension that scientific 
objects are the reality of which the common-.sense 
world is but the ajipearancc, must be entirely 
abandoned. The real achievement of science i.s not 
to have disclosed any reality behind the veil of 
sensible things, but to have greatly extended and 
deepened and rationalised the scheme of the workl 
revealed in perception. 

Inswicii. 

Prehistoric Society of East Anglia (Autumn I.ondon 
meeting), October 10. — H. Bury (Presidential 
address) : The distribution of palaeoliths in the 
Hampshire basin, with special reference to a " palieo- 
/lithic honzon ” sejiarating levels at which implements 
' are common from those m which they arc extremely 
,,rare. This horizon indicates the highest altitude 
reached by the rivers in palaeohthic times; the 
implements found at higher levels were buried during 
glacial conditions, when the normal drainage was 
^ temporarily obliterated. The differences in the 
level of the horizon in the Hampshire, Thames, and 
Somme Basins respectively (150 to 130 feet) are due 
to changes in tlie position of the riyer mouths, and 
not to local warjiings of the earth's crust. There is 
clear evidence from the New Forest and Bournemouth 
Plateaux that the river fell and rose again in Lower 
Palaohthic times, the total range of movement (100 
feet) agreeing exactly with the change from the third 
to the first terrace of the Somme, which Commont 
attributes to the Chellcan period. But tlic English 
evidence makes it clear that tne subsequent rise of 
the river (in or after Acheulcan times) was much 
higher tlian Commpnt admits, and reached the 
extreine level of the Paiasoli^c horizon. The 
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but evidence from the Isle' of Wight points to 120 
feet O.D.— M. C. Burkitt : The discovery in norlhem 
Spain of an industry which appears to be transitional 
between those of the late palaeolitliic and the opening 
of the neolithic ages. Masses of shells cemented to 
the roofs of certain caves on the coast of the Asturias 
are accompanied by a stone hand-pick made from a 
flat pebble fluted to a point, the butt and under side 
being unworked. This implement is found witibi 
the accompanying shell middens to overlay deposits 
containing the typical harpoons of tlie Azilian 
industry, and is evidently earlier than the early 
neolithic stage. — L. Armstrong ; The excavations 
undertaken at Grimes’ Graves, Norfolk, during the 
past summer. A survey of the site was made in 1922 
to ascertain the level at which the floor-stone flint 
worked by the prehistoric miners outcropped in the 
adjoining valley. This season, aided by a grant from 
the Percy Sladcn Memorial Trust, excavations were 
made with the view of determining whether a ph^e 
of mining could be traced on the hill slot^, earlier 
than the large galleried pits sunk from the the 

adjoining hill. A type of flint mine was (jjlg)vered 
in which the radiating were absent descent 

was made by aid of rou|||HPcj)s left chalk; 

these were excavated by si^M&and -picks of splintered 
bone, which in one case Ws liuman. No trace of 
these pits can be detected on the surface ; they are 
filled with an extremely compact d^osit of chalk. 
Thus they arc in direct contrast to the conditions 
in the long-known pits of Grimes’ (rraves, which 
seems to indicate a more ancient period of working. 
A glacial disturbance of the sides of the A'allcy has 
thrust up a senes of blocks of the flint towards the 
surface, which would probably attract the attention 
of the flint hunters. -A. G. Wade : Ancient flint- 
mines at Stoke Down, Sussex (u. Nature, October 20, 


^ Paris. 

Academy of Sciences, October 21 -M. Albin Haller 
in the chair, — H. Deslandres : An equatorial of a new 
type, named the table equatorial, intended especially 
for researches in jihysical astronomy. — A. Chatelet : 
The properties of finite Abelian groups.— A. Bloch : 
The paratactic circles and the eyelid of Dupin. — 
M. Hadamard : Remarks on the preceding com- 
munication. — Maurice Gevrey ; Some properties of 
qua.si-analytical functions of one or more variables.— 
Harald Bohr ; Nearly periodic functions, — G. Valiron ; 
The theorem of Picard-Borel, — A. Guillet : The syn- 
chronisalioii of circular movements. — M. Huguenard : 
A method for the absolute measurement of the 
velocity of a current of air. This method utiUs^ 
a novel principle. During the passage of an electric 
.spark in air, in addition to the sound-wave, a little 
cloud of warm air is formed which can be rendered 
visible by means of a second spark placed on the 
axis of the first. If the air is moving, this cloud is 
carried along at the velocity of the air current and 
its position determined by eye for low velocities or 
photographically for high velocities. A diagram and 
description of the apparatus is given : ^‘it is not 
necessary to know the temperature or prdSsure of 

the gas nor the velocity of sound, and very high 

velocities can be readily measured by this metliod. — 
Marius Pascal ; Observations on the note by M. P. 
Noaillon on “ Superficial circulation.’'-— Idrac t 
The structure of sea winds and their utilisation for 
hovering flight. A. summary of the rcsi^ of expen- 
meuta on. ttie m<»$emsnts.;of 

carp^ thejighthouse 

. of evola- 

jriem tS'iSik medium. 
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— ^W, W. H«inrich : The analytical prolongations oi 
the limited problem. — ^Ladislas Gorczinski ; The 
diminution of intensity in the red portion of the 
solar radiation, observed in Europe and at the 
equator. The measurements were made with bi- 
metallic actinometers (Michelson system) furnished 
with coloured glasses. Between the equator and 
latitude 52® N. there is a progressive increase in the 
intensity of the red portion of the solar radiation 
as the distance from the equator increases. — P. 
Lambert, G. D^jardin, and D. Chalonge ; An attempt 
to prove the existence, at high altitude, of a solar 
radiation in the extreme ultra-violet. Photographs 
of the solar spectrum were made with a specially 
designed spectrograph at the Vallot Observatory at 
tlie summit of Mt. Blanc, the experiments being 
specially directed to detect ultra-violet light between 
tlie wave lengths 1900 A. and 2150 A. The results 
were negative, no impression being shown by the 
plate after 40 minutes’ cx])osurc. it is suggested that 
oxygen may possess absorption bands in this region, 
and this point is to be the subject of further exjicri- 
ments. — F. Wolfers ; The difiusion of the X-rays 
and Bragg’s law. The work of Stenstrom, Siegbahn, 
Hjalmar, and Duane and Patterson has shown that 
Bragg’s law, h\ = 2H(,ina is not rigorously true, the 
angles measured in the higher orders being a little 
too small. The autlior shows that it is possible to 
explain these deviations in a manner compatible with 
the quanta theory, assuitiing only that difiusion in 
a crystal of any substance is ot the same nature. 
The deviations calculated from the theory thus 
developed nre compared with the measurements of 
Hjalmar. — H Darmois and J. Perin ; Cryoscopy m 
NagSO^ . loilat) The molecular magnitude of the 
malates, mofybdates, and molybdomalates. Cry- 
scopic me,isurcm(‘nts show that these complex 
molybdic acids arc all derived from two molecules 
of malic acid. -Paul Pascal: The constitution and 
evolution ol the metallic oxides and hydroxides. 
Magnetic analysis serves to distinguish water of 
hydration from watc'r ot constitution. Applications 
of the method to tlic cases of cadmium hydroxide, 
magnesium hydroxide, and zinc hydroxide are given 
m detail. — P. Brenans and C. Prost : The p-iod- 
oxybcn/oic acids. Description of tlu' prepiaration 
of the iodo- derivatives of para-oxy ben zoic acid, 
C,ll*I( 0 H)(C 0 . 011 ) (3:4:1) and ('„HJ2 (OH)(CO.OH) 
(3,5 : 4 : I i -- E. Kohn-Abrest and J. Ricardoni : 
A new method of estimating hydrocyanic acid in 
c^anogenetic plants. The hydrocyanic acid is re- 
moved from the cold solution by means of a current 
of air passed for a period of eight hours. — A. Baldit : 
The trajectories of storms and their sjilitting up into 
two. — Marc Bridel and Pierre Delauney : The pro- 
perties of loroglossin and its products of hydrolysis : 
glucose and loroglossigeninc. Loroglossin, under the 
action of emulsin, gives glucose and a new substance, 
loroglossigcnine. The latter has been obtained m 
tlie crystalline form, but in a quantity too small for 
complete analysis. — C, Fromageot : The influence of 
the concentration of salts in sea water on the assimila- 
tion of green Algae. The intensity of the photo- 
synthesis varies appreciably with the concentration 
of the medium. There is an optimum saline con- 
centration for the photosynthesis, and this concentra- 
tion is precisely that of sea water. — F. "W. T. Hunger : 
The nature of the cocoanut pearl and its formation.-— 
Georges Claude : The transformation of ammonia 
into fertiliser. — J. Athanasiu : The nervous motive 
ener^ of the heart and the nature gf the contraction 
of -ftie jnyocardiutn.-rr-Charle 8 Benoit xaJiid , Andr 6 ' 
Helbronner ; The ;ant^9iii8ih .qf .ladfationel' ... Physio- 
logical and iiheia|>eutk: <xsnsehuence 8 . -^In ‘tl^ held 
of physiology, the eie^.o^itra^tioa by 


l^ht is increased both in intensity and rapidity by 
a preliminanr infra-red irradiation. On the other 
hand, the efiects tend to be neutralised by a sub-, 
sequent infra-red irradiation. — Jacques Pellbgrin ; 
A new apodal fish from the Bay of California, and its 
biology. — J. Legendre : The zoopliilia of certain 
mosquitoes and its application to prophylaxy. In 
some regions Culex pipiens and Anopheles maculi~ 
penms both attack man, but it has been noted that 
at a coast station in Brittany, where these species 
are present together, neither attacks man. It is 
suggested that one of these insects might be used to 
suppress the other, and an experiment in this direction 
has been started. — A. Vandel : The existence and 
conditions of parthenogenesis m a terrestrial Isopod : 
Trichomscns {Spiloniscus) provisorius.—\. Desgrez, 
H. Bierry, and F. Rathery : The utility of vitamin B 
and of levulose in the cure by insulin. The transitory 
effect of insulin in diabetes may be increased and 
prolonged by a suitable food regime. The addition 
of either vitamin B or levulose, or a mixture of both, 
allows the insulin injections to be made at longer 
mtervals and thus increases the useful effect of a 
given amonnl of this substance. — Mme. J. Samuel 
Lattes : The corpuscular nature of the radiation 
responsible for the phenomenon of necrosis (produced 
by the X-rays) and on the best thickness of the 
filters. — ^M. Sluys : The creation of multiple foci of 
the secondary /i-radiation in the middle of the tissues 
for a Iheraxieutic purpose. — Charles Richet and Jean 
Cilice : Local sera therapy in acute infantile gastro- 
enteritis. 

Sydney. 

Linnean Society of New South Wales, August 29. — 
Mr. A. F. Basset Hull, president, in the chair. — 
Vera Irwin- Smith ; Studies in life -histories of 
Australian Diptcra Brachycera. ii. Asilidaj. No. i. 
Catalogue of the species of Asilida* of which the 
earlier stages have been recorded.' Asilidre. No. 2. 
Notes on the egg-laying, eggs and young larvae of 
Neoaratus hcfcules Wicd. Larvai were hatched from 
eggs laid by a female m captivity. The eggs were 
i-i-r-2 mm. long and o- 40-0- 4 3 mm. broad, and the 
ncwly-hatchcd laiwae were 2 2-2 ’6 min. long. The 
eggs are distinguished by a characteristic pattern in 
dark pigment on the inner layer of the shell. — 
J. McLuckie : Studies in symbiosis, v. A contribu- 
tion to the physiology of Gastrodia sesamoides (R.Br.), 
An account of the mycorhiza and the bacteria 
associat(‘d with the rhizomes of the species, and 
their relation to the higher plant. The nutritive 
phase of the Eujsociation of fungal hypha*, bacteria 
and Orchid is also discussed. — J. M. Petrie : Studies 
in plant pigments. 1. The yellow colouring-matter 
of the Acacias. Four different sjxjcies of Acacia ' 
{A. discolor, A. hni folia, A. decurrens and A. longi- 
foha) have been examined to ascertain the nature 
of the colouring matter of their yellow inflorescences. 
The water soluble yellow pigment was a glucoside 
of kaempferol, which exists in the flowers a,s a rhamnose 
glucoside : no free flavonol was found. The Acacia 
tanmns were composed of phloroglucinol, proto- 
catechuic and gallic acids and deposited on hydrolj^is 
large amounts of red jihlobaphene anhydrides. The 
carotin and xantliophyll as plastid pigments were 
present in amounts from 0-14 to 0-3 per cent., and the 
flavonol about 0*06 per cent, of the fresh flowers. — 
E. "W. Ferguson : Revision of the Amycterides 
(Coleoptera), Pt. viii. The Euomides, There is no 
jkngle character separating this group from the 
remainder of the subfamily. All the described 
jfipecies ate reviewed and in many cases redescribed 
.Irorn the types. The descriptions of ten new species 
» arid two new varieties are included. 
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The Development of Cotton-growing in 
the British Empire.^ 

I N the years before the War, the exportable surplwi of 
cotton from the United Stales was well over 40bp 
millions of pounds, or 8 millions of bales of 500 lb. 
each. At the present time it is only about 41^ millions 
of bales (in very approximate figures), and there does 
not seem much possibility of any mcreasc. This is due 
to various causes, chief among which may be men- 
tioned (1) the ravages of the cotton-boll weevil, which 
has now, after tliirty years have passed since its first 
invasion, spread over the whole cotton-growing region 
of the Southern States ; and (2) the fact that the United 
Stales are every year consuming more and more cotton 
for the supply of their own mills. The demand for 
cotton goods in America seems insatiable, and is one 
of the principal factors in bringing about the present 
unfortunate situation in the JJritish cotton industry. 

American cotton, the fibre (or staple) of which is from 
an inch to an inch and one-eighth in length, provides 
the enonnous bulk of the supply for Laneasliire, the 
mills of which arc constructed to deal with cotton of 
this length, and cannot at a moment’s notice be altered 
to suit any other kind. Nor is there any other kind 
available in sufficient quantity, to say nothing of the 
fact that the demand is for goods of the present quality, 
which could not be eciuullcd by spinning a cotton of 
shorter staple. The confusion of the exchanges, the 
diminished purchasing power of continental nations, 
and the .smaller demand from India, have all contri- 
buted to lower the demand for Lancashire fabrics, but 
can scarcely go much further in that direction ; and the 
consumption in America is increasing. Any rise in the 
Old World demand would cause the shortage to be felt 
even more acutely than it is, and even at present it is a 
very serious matter, which is reflected in the very high 
price at which cotton stands. American middling (the 
standard of the market) is now (Nov. 8) at ig-2Sd^ 
per lb., against an average of 6’46d. in 1914. 

In these circumstances the increased production of 
cotton of staple approximately equal to middling 
American, and elsewhere than in the United States, 
has become an urgent necessity, if the greatest manu- 
facturing industry of Great Britain — upon which it is 
estimated that ten millions of people are dependent— 
is not to fall upon very evil days, which may mean 
widespread unemployment and distress. Among the 
most obvious countries in which to set to work to 
remedy the matter are those comprised within the 
British Empire. Dependence upon them for the supply 
,of raw cotton would also bring other advantages in its 

It«port of the Admliustnttv* 
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train—it would give a fillip to colonial development, it 
would reduce the payments to be made to the United 
States, and would save paying in depreciated currency. 
Already for twenty years the British Cotton Growing 
Association has been devoting much money and effort 
to this object, and with considerable success — to such 
an extent, indeed, that the first and most difficult corner 
has been turned in several of the colonies, where cotton 
is now established among the possible crops that may 
be grown for profit. For some time, liowever, it has 
been felt that still greater and more widely organised 
effort is needed, and with this object in view there has 
been formed the Empire Cotton Growing Corporation, 
the sources of the funds of whicli are a capital grant 
from Ckjvernment and a ('ompulsory levy of bd. upon 
every 500 lb. of cotton purchased by .spinners. 'I’he 
second annual meeting has just been held, under the 
presidency of Lord Derby. 

Our thoughts turn naturally and first of all to India, 
as the second largest producer of cotton in the world. 
At present, however, that country counts for little so 
far as Lancashire is concerned, though producing every 
year some 4^-5 million bales. Only 243,000 were sent 
to Great Britain in the year ending July 31 last, and 
only 107,000 were consumed, 'fhe bulk of the cotton, 
which is mostly of short staple and poor quality, is used 
in Indian mills, or exported to Japan, and to a less 
degree to the continent of Europe. The locally made 
cloth, though somewhat coarse in texture, is of excellent 
wearing cjuality, and satisfies at a moderate cost a great 
part of the local demand. 

As there seems to be small chance of growing in 
India within a short time large quantities of the longer- 
stapled cotton which Lancashire needs, attention must be 
directed to Africa and Australia. The Asiatic portions 
of the Empire outside India are in general too wet for 
the successful cultivation of cotton upon the large .scale, 
whilst the West Indies have already devoted much of 
their small available area to the production of Sea 
Island cotton, which has the longest and fine.st fibre 
of all. The market for this cotton is but a small 
one, and the few thousand bales which are exported 
from the West Indies supply practically all of its 
requirements. 

By far the largest producer in Africa, and one of the 
most important in the world, on account of the fine 
quality and long staple of its cotton, is Egypt. Recent 
political changes, however, have excluded this country 
from the Empire, and it remains to be seen whether the 
effect of these may not be to make even worse the 
present difficult situation in cotton, by involving a 
falling-off in production, or a deterioration of the 
quality or length of staple. 

In the rest of Africa the^ cultivation of cotton for. 
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export is still comparatively new, and that it exists at 
all is due to the work of the British Cotton Growing 
Association referred to above. Cotton-growing is now 
becoming of serious importance in the Sudan, in 
Uganda, and in Nigeria, while South Africa, Tangan- 
yika, and other parts are making a good start. In 
all of them the export is increasing, and in Uganda 
it now reaches the respectable figure of about 90,000 
bales annually (Lancashire now uses about 3 million 
bales of American cotton). The important fact is that 
the corner has been turned, and many people know that 
cotton can be cultivated to a profit in these regions, so 
that others will probably follow their example, and the 
export will increase. After having cultivated cotton 
for .some years, people will be less likely to abandon it 
in the event of an unpropit ious year, and the cultiva- 
tion will be much more likely to be pennanent. 

While in tropical Africa the (rop is mainly in the 
hands of the natives of the country, there appears to be 
a good prospect that portions of South Africa may offer 
good pro.spects and suitable conditions for cultivation 
by people of ICiiropean descent. 

Finally, we must consider Australia, where the 
cultivation of cotton is carried on by white men. 
Queensland and New Soutli Wales are proving to be 
excellently well suited to the crop, and the principal 
thing that remains to be seen is whether tlie policy of 
a “ white Australia ” will allow of enougli lalwur for 
important extension. If this extension can take place, 
Australia should become a factor of serious importance 
upon the cotton markets. 

The import into I.nncashirc of Empire-grown cotton 
is as yet but small compared to the enormous (juantities 
arriving from the American continent, north and 
south, but it is by no means unimportant, and there is 
every rea.son to hope that at no very distant period, 
under the fostering care of the Empire Cotton Growing 
Corporation, it may reach a million bales, or about a 
quarter of the consumption. 

The work of the Corporation is at present in its initial 
stages. A separate committee is at work in India upon 
somewhat similar lines, aided by a cess of 4 annas on 
every bale of cotton used or exported. Specialists 
have been appointed to report on prospects and 
conditions in South Africa and elsewhere, and some of 
the African colonies are being helped by grants made 
to their agricultural departments for the express 
purpose of work upon cotton under the supervision of 
specialists appointed by the Corporation. Research is 
under way in St. Vincent, grants-in-aid are being made 
to institutions conducting research in Great Britain, 
and the question of establishing a research station in 
some co^tonT^owifig countty, is m^der consideration. 
I A and the 
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men are being trained at the Imperial College of ] 
Tropical Agriculture, Trinidad, at Cambridge, and ^ 
elsewhere, while some of those who have finished their 
training are being employed in the African and other 
colonies in supervising work with cotton under the 
charge of the specialists. A large illustrative exhibit 
is being prepared for the British Empire Exhibition 
at Wembley next year, a journal is being started 
under the editorship of Dr. J. C. Willis, F.R.S., and 
in many other ways the Corporation is settling to work 
at the gigantic pn»l)lcm before it. 

It is clear that the activities of the Corporation will 
be likely to lesult in a considerable demand lor men of 
the right kind, and at present there is difhi'ulty in 
finding these. Highly trained agric'iilturists with know- 
ledge of coUon-gn)wing are dilTicult tt) tliscover, nor 
docs the supply of young men who have taken a degree 
in pure science and followed thi.^ with .some agricul- 
tural training meet the demand winch at present exists 
in this new branch of scientific tropical agriculture. 

The Forests of India. 

I'lie FaiC',ls of India IB Prot K P. Steblnng. In 
vols. Vol I Pp \\ I- 5.1S f 27 plates. Vol. 2 ; 
The Development of the Indian Forest Service, 
Pp. Ml f 4- 3('» plates. (London - b)hn Lane, The 
Bodley Head. Ltd., 1922-1923 ) 42?. net each. 

I '^ROF. .STEBIHNC’.S work deals with the hi.story 
of forest conservancy in India from tlie time of 
the rei-ent Po.st -Tertiary period to the present time. 
In volume i. he gives the history troni tlu‘ earliest date 
to the \e.ir iS(»4, in volume ii. from 1864 to 1900; 
tiie period 1900 to the present time is re.served for 
volume iii.. not yet published. 'I'he matter assigned 
to volume i. is further divided into four sub-periods, 
the last of which eompri.ses the years 1857-1863. 
Volume ii. is divided into two sub-periods, the first ol 
which comprises the years 1864-1870. The author 
then, in a way, throws these two sub-periods together 
again and Says that the fourteen years, 1857-1870, 
witnessed the true foundation of forest conseri-ancy 
in the different provim es of the Indian Empire. 

In the early part of volume i. the general features 
of India are indicated ; its geography, geological 
features, climate, the distribution and the general cliar- 
acter of the forests at the time of the arrival of the 
English in India. Fire, shifting cultivation, and care- 
less utilisation liad considerably reduced the area of the 
forests and changed their composition, a process which 
went on, practically unchecked, until the middle of the 
nineteenth century' . The East India Company period- 
ically directed attention to the mischief and urged the 
adoption of measures to stop it, Uht the Government 
of the country .did . nc^mke action until the l^rabay 
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Dockyards ran short of timber for naval construction. 
A timber agency was set up early in the nineteenth 
century, but abolished again in 1823, in consequence 
of its arbitrary proceedings. For some time after this, 
any small progress was due more to tlie exertions of 
active individuals in the services than to the Govern- 
ment as a whole. Among these Mr. Conolly, the 
Collector of iMalabar, stands out. lie started the well- 
known Nilambur teak plantation in 1843. This was 
so successful that it proved the possibility of makihg 
fore.st conservancy in 1 ndia fmanciall v jirofi table. Other 
e.xamples are the aclivit)' t)f 1 )r. Gibson in Bombay, Dr, 
tleghorn in Mysore and Madras, and Dr. Wallich, Capt. 
Trenienlieere, and Mr. (\) 1 \ in in Burma. These officers 
and many others did. no doubt, a great deal of good, 
but their efforts were disjoinleil ; however, they created 
a feeling that actum on a definite jilan was wanted. 

In 1855 Lord Dallumsie took up the matter. His 
first step was to appoint l)r. Brandis superintendent 
of the Pegu teak forests. I'lie latter joined in Burma 
in 1856, and, sujiported l)y Major Bhayre, the Com* 
mi.ssioner ol Pegu, duiing the lollowing six years he 
saved the Lowot Burma teak forest fiom the threatening 
destruetion. Soon after tlie elTect ol the Mutiny had 
soinewliat subsided, the tjovernmenl of India began 
to oLCuiiy itself wilh the question of more efTective 
forest conservancy generally. Dr, Cleghorn was 
called iij) from Madras in 1861 to advise about 
fore.st conservancy in l>|)j)cr India, and a year later 
Dr. Brandis (it is .said on Dr. (’legliorn’.s suggestion) 
was brought up fiom Burma to join in the work. In 
1864 the Government, with the approval of the Secre- 
tary of State for India, established a regular Forest 
Department with Dr. Brandis as first Inspector- 
General of Forests. 

Dr. Brandis was a man of science, of great know- 
ledge and endowed with a remarkable working 
]>ower. He had rec()gni.sed in Burma that lasting 
benefit could not he achieved without placing tlie 
forest business on a legal basis, and be succeeded in 
having a spciJal Forest Atl pa.ssed in 1865. That 
Act had, however, a great delect : it did not provide 
a legal inquiry and regulation of rights of third persons 
in the areas propo.sed for permanent State forests. 
Hence, in 186H, Brandis proposed a revised Act, and 
this propo.sal led to a protracted discussion which did 
not end until 1878, v\'hen the Indian Forest Act passed 
the LegLslativc Council. It is still in force with some 
minor additions, but special Acts w ere passed for Burma 
and Madras based on the same principles as the Indian 
Act but providing for some provincial dilTerences. All 
these Acts give power to inijuire into, regulate, and, if 
neccssaryj commute the rights of third persons in areas 
declared or proposed as Reserved State Forests ; to 
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establish village forests to be managed for the benefit 
of local communities ; to protect the forests generally 
as well as their produce ; to organise the administration 
and working of the forests^ and allied matters. 

Brandis, on taking charge of the Department, found 
the existing staff sadly deficient. There w'ere some 
excellent administrators in it, mostly military oflirers, 
including medical men, but there was little knowledge 
of systematic management with the object of securing 
a sustained yield in the future. Ilis plan, irom the 
outset, W'us to obtain a sufheient number of s( ientifically 
trained officer-s, to start the treatment of the forests on 
the right lines, and to utilise them for the training of 
Indians to fill the posts of rangers and foresters, 
promotion to the superior grade being open to those 
who were fit ior it. There being, at that time, no 
opportunity in India or in Britain to acquire a high 
standard of seienlifir forestry, Brandis proposed to 
send young Knglishmen for the necessary instruction 
to the Continent, (iermany and Franre, w'here system- 
atic forest management had been practised for more 
than a centur>. In the meantime the service in the 
several provinces of India was organised as well as 
possible, 'i'he formation of Reserved State Forests 
was commenced, the methods of exploitation im- 
proved, the general protection of the forests effected, 
and especially fire protection «'oTnmenccd, the latter 
being inaugurated successlully by ('apt. Pcaison in the 
Central Provimes. Shifting cultivation in the valuable 
parts of the forc.sts was restricted or at any rate regu- 
lated, taungya teak cultivation in connexion with 
shifting cultivation introduced in liurma, whence it 
has spread to other parts of India and produced highly 
important results. 

From the very beginning Brandis drew up preliminary 
working plans for the forests which he visited, a practice 
which lie continued up to the time of hi.s leaving India. 
Other officers followed his example, but, as the adminis- 
tration had to a considerable extent been provincialised, 
there was no security for the plans being executed. 
When Dr. Schlich took over the Inspector-Generalship 
from Dr. Brandis in 1881, he recognised that, to secure 
a continuous yield from the forests in the future, steps 
must be taken to push on the preparation of working 
plans based on the principle of a sustained yield, and 
especially to secure the execution of the plans when 
once sanctioned by Government. He obtained the 
sanction of the Government of India and of the Secre- 
tary of State for India for the establishment of a 
Working Plans Branch under the supervision of the 
Inspector-General, assisted by an Assistant Inspector- 
General, The plans were prepared under the direction 
of the local governments, but the Inspector-General 
had to be consulted as to tlie lines on which they were 
NO. ^821, VOLi U, 2 f] 


to be drawn up, and, when once approved by the local 
government, he was kept informed of the progress of 
execution, so that he could direct the attention of the 
local government to any deviation from the sanctioned 
provisions. It was foreseen at the time that, as the 
operations of the Department developed, the control 
would have to be handed over to the local authorities, 
and this has now' actually been done. The establish- 
ment of this branch was, as Prof. Stebbing slates in 
volume ii , considered “ an epoch-making move for- 
ward.” As a result nearly all important forests are 
now worked under the provisions of well-prepared 
plans ; moreover, the yield rapacity of the forests 
became known and can safely be w'orked up to, while 
a great store of valuable information bearing on the 
silviculture and general management of the forests W'as 
pul on record. Il is not too much to say that the estab- 
lishment of the Working Plan Ifranch wa.s a forerunner of 
the Forest Research Institute at Dehra Dun, which, how- 
ever, did not come until twenty-two years afterwards. 

Prof. Stebbing deals in detail with the development 
of the education of the staff, both superior and sub- 
ordinate. The recruits for the iorm£r continued to be 
educated on the Continent until 1886, but m 1885 the 
first Scliool of Forestry m Britain was opened at 
Cooper’s Hill. The organisation of this was entrusted 
to Sir William Schlich. It remained at ('ooper’s Hill 
until 1905, when it was transferred to the University 
of Oxford. As soon as a sufficient number of duly 
qualified teachers of forestry had been secured, the 
establishment of an Indian School of Forestry at Dehra 
Dun W'as effected, in 1878, for the training of the 
ranger class of officers. It was gradually improved, so 
that by 1900 it had been brought up to a standard 
which made it possible to undertake the instruction of 
the recruits of the provincial part of the controlling 
staff. Indeed, it is likely that soon the whole of the 
superior staff will be educated at Dehra Dun. 

Prof. Stebbing says in the preface to volume ii. that 
the fourteen years, 1857 to 1870, witnessed the true 
foundation of forest conservancy in the different 
provinces of the Indian Empire, and that the work 
which was undertaken during the period 1871--1900 
was the natural corollary and outcome of the lines laid 
down between 1857 and 1870. This is, in our opinion, an 
exaggerated view, because, as has been indicated above, 
several of the most important measures which secured 
the success of the w'hole undertaking were conceived 
and introduced during the period 1870-1900. Not 
only was all the spade-work done during the latter 
period, but also rational forest conservancy became an 
established fact. Not far short of 100,000 square miles 
had definitely became permanent' State |lfbrests; the 
greater part of these tvere larked according to the 
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provisions of well-prepare<i working plans ; more than 
half the area was protected against the ^nually re- 
curring forest fires; most of these areas had been 
surveyed and mapped ; the education of the staff had 
reached a high standard; and, last but not least, a 
remarkable amount of research had been accomplished 
during the period, as evidenced by such works as 
Brandis 's “ Forest Flora of North-West and Central 
India, a book of sucli excellence that the author was 
fortliwith elected a fellow of the Royal Society ; Gamble’s 
“ Manual of Indian Timbers ” and his great work on 
Indian “ Bamboos ” ; and Baden Powell’s “ Forest I^w.” 
Nor should it be forgotten that the greater part of the 
material with which Bmndis dealt in that monumental 
work entitled “ Indian Trees ’’ was collected during 
the second half of last century, although the book 
was not published until 1906. It would lead too far 
to mention works on forestry proper. The Indian 
Forester was started bj’ Sir William Schlich in 1875. 
Prof, Stebbing calls it a mine of information from a 
perusal of which a great deal is to be learned. A great 
quantity of observations on the silviculture of Indian 
trees is incorporated in numerou.s reports, and it has 
only lately been collected and made available to 
foresters generally. Unfortunately, the establi.shment 
of the Forest Research Institute at Dehra Dun was 
too long delayed, but what part of the Empire has 
not sinned in the same manner? 

Twenty chapters ol volume i. and ten chapters of 
volume ii. are devoted to a description of the progre.ss in 
forest conservancy in the several provinces of India. 
The last chapter of volume ii. contains an appreciation 
)] three Inspector.s-General of Forestry. Prof. Stebbing 
rives the text ol resolutions by the Government of 
India acknow lodging the services of Sir Dietrich Brandis 
ind of Mr. Ribbentrop, and remarks that no .such 
■esolution was passed acknowledging the services of Sir 
William Schlich. The latter statement is not correct, 
is a resolution acknowledging the valuable and dis- 
tinguished servi<'es of the last-mentioned was pas.sed 
by the, Governor-General in Council on February' 7 
and published in the Gazette of India of February 9, 
1889. 

Apart from some passages which might be questioned 
by past or present members of the Indian Forest Service, 
FroL Stebbing has produced a very full account of 
the (development of Indian forest conservancy up to the 
year 1900. It is based on the study of a vast number 
t)f works and writings, among which Ribbentrop’s 
'* Forestry in British India ” takes a prominent place. 
A rainfall map is attadied to volume i.^ and a general 
nap of India to, volifm€, ii.' Sixty^three artistic iHus- ' 

places during tiae 


Cambridge. Biographies. 

Alumni Cantabfigitnsts t a Biographical List cf all 
known Students, Graduates, and Holders *0/ Office at 
the University of Cambridge, from the Earliest Times 
to tgoo. Compiled by Dr. John Venn and J, A. 
Venn. Part i : From* the Earliest Times to 1751. 
Vol. a.-Dabbs — Juxton. Pp. v + 492. (C^imbridge: 
at the University Press, 1922.) 7/. 105. net. 

T he second volume of this monument of industry 
and antiquarian research carries the list of 
members of ('ambridge University prior to 1751 down 
to the name of Juxton. The first four volumes, cover- 
ing the whole of the early period, are to be published 
by the end of next year, and the editors now ask ,for 
additions and corredions to the data already published. 

In the present volume, among men of science of 
repute we note the names of De Moivre. a Protestant 
refugee from France, and Sir Kenelm Digby, one of 
the original members of the Royal Society, who was 
at one time banished to France ; Thomas Gale, regius 
professor of Greek and first secretary to the Royal 
Society; J. Flamsteed, first Astronomer Royal, and 
Jeremiah llorrox, who predicted and observed the 
transit of Venus in 1639 ; Gilbert, the physicist, and 
William Harvey and Glisson among many distinguished 
members of the medical profession. Of tho.se w'ho com- 
bined eminence in two distinct branc'hes of science may 
be mentioned Dacres, wlio was professor of geometry 
and censor of the Royal College of Physicians. Of those 
known more widely in a different sphere we note John 
Dry'den, wlio w'as discommoned for contumacy to the 
Vice-Master of Trinity ; the Duke of Northumberland, 
Chancellor to the University in J 551, who was executed 
on Tower Hill ; N. Eaton, first ma.ster at the .school in 
Cambridge, Muss., whicji afterwards l)ecamc Harvard 
('ollege — and John Harvard himself. Orlando Gibbons, 
Thomas Gray, George Herbert, Robert Herrick, and 
Ben Jonson bear witness to Cambridge’s continued love 
of the muses ; the name of J udge J effreys strikes another 
note, as also do the names of Erasmus, Thomas Gresham, 
founder of the Royal Exchange, and Thomas Hobbes. 

Amongst distingui.shed Cambridge families we find 
the Darwins and the Howards. The latter in their 
history bear witness to the religious disputes which 
have in the past left their stamp on Cambridge as on 
England. Martyrs on both sides were educated there.' 
The position of Cambridge in the Civil War is suggested 
by the names of Fairfax, Fleetwood, Hesilrig, and Hollis, 
though the Earl of Montrose represents the other side. 
Among the points of human rather than of historical 
^ Interest we may nqte the sentence of transportation on . 

Jn&tice tor stealing books from the University 
I and the history ol Adam Elliot, a islave to 
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Moorish pirates. Francis Dawes, who hanged himself his own mind, the tale of thetiiings le^ft undone and th( 
with the chapel bell-rope, must have had a grim sense things he did unwisely, and there can be ho doubt tha 
of humour* Lastly, the modem touch giving the sense the one which does not reach the printer is the mort 
of continuity in the history of Cambridge is supplied valuable of the two. It is in no unfriendly spirit, an( 
by William Hawteyne, who went out as an army with the greatest admiration for all the actors in th( 
chaplain in Flanders and Germany, story, that we propose to examine some of the causes 0 

misfortune, causes which must be writ large in Com 

mander Wild’s own mind as things he would avoid nex 
, The Quest Expedition and its Lessons. time. It is the business of those interested in pola 
SImkUton's La<t Voyoge : the Story of the “ Quest." Itv to extract t!,e lessons of the past as wel 

Comdr, Frank Wild. From the Offieial Journal and W'”'* ““ 

IMvateDiarykeptbvDr.A.ll.Marklin. Pp.xvi+ varied a programme 

■ 372 + 100 plates, (limdon, New York. Toronto and * ®'''P' P^^'^P* “evitable that th. 

Melbourne i Cassell and Co. Ltd., iqav) 3or. net. '‘a™ become the prey of the sensa 

tion-monger reporter before it started. Such a fah 

C LOSK upon the heels of the excellent “ Life of should rank perliaps as a nuisance rather than as i 

Sir Ernest Sharkleton,’ by Dr. Jl. R. Mill, conies misfortune, but it was scarcely fair either to the leader 

the story of his last voyage. It is told by his old com- harassed with the thousand details of preparation, 0 

rade in adventure, who took part in all the expeditions to the members, most of whom had their polar spun 

witli which Shackleton was connected, and whose experi- yet to win, to find the press following every movement 

ence of Antarctic life was even greater than Shackleton’s. publishing every plan, and “featuring” every detai 

Commander Wild is assisted in his literary labour by a down to the ship’s cat. 

member of the expedition who seems to have lieen in- Beside such a small matter, the enfo® change o 
valuable at every turn, Dr. A. IT. Maeklin. plans at a late date was a very real^inwSrtune. Tin 

The tale is told in a plain, straightforward manner iundamental character of tliis chang 1 |'for which but j 

which reflects tlic ( haracter of the writers, who ask few months was available, is perhaps not appreciate! 

neither for eulogy nor for sympathy, although both will by the general reader, to whom the Arctic and th 

be readil/ forthcoming. Of the success they hoped for Antarctic arc merely opposite poles of cold and un 

there was but little, of the bitterness of thwarted plans pleasantness. The change was really from a shor 

there was much, but there is small mention of either. North Atlantic voyage followed by sledging exploratioi 

The events of tlie voyage are duly chronicled, and in the Beaufort Sea— essentially a land expedition, h 

comment is u.sually reduced to the minimum. The fact— to an oceanographical cruise in the stormiest sea 

main features of these events are already well known of the world, essentially a ship expedition. We deplor 

through the medium of the daily press, but the book the change for other reasons, for wc believe that ; 

adds to them so mucli in the way of personal detail, leader with the qualities of Shackleton, and followed b 

and the pros and cons of the decisions which were made, the men he had selected, would have made great dis 

that we recognise at once the inadequacy of a press coveries in the blank spaces of the Beaufort See 

narrative. Indeed, only the most urgent circumstances could hav 

The expedition was unfortunate almost throughout, prevailed on the leader to make such a change, circum 
^and the story resolves itself into a tale of misfortunes stances not at all covered by the phrase, “ as it wa 
<Jodured or overcome, many but not all of which were too late to catch the Arctic open season the norther 
unavoidable. The crowning misfortune, the loss of expedition was cancelled.” 

its leader before the expedition had even reached its Even so, we think that success would have bee: 
cruising ground, would have wrecked the future of somehow achieved were it not that the element i 

most expeditions, and it is this which absorbs one’s hurry now came doubly into the preparations, ai 

interest and overshadows the other inci^lents to a great element which must have been responsible for th 

extent. Every reader, and especially those with totally inadequate survey of the Quest's boilejrs an^ 

Antarctic experience, will admire the spirit of Wild’s engines, the defects in which crippled the expeditio: 
decision to “ carry on ” after the death of the leader ; from the moment it left England. It is sad to reac 
indeed, in the circumstances as given in this book, none for example, that only after infinite dt^lay and expensf 
would have blamed him had he turned back. . ^ ^forcing/vital changes in* the piansp^in f^ct, only afu 

is the duty of every leader of an In; > 

write its narrative, the tale qi the tb^ done j.W 

' ‘ he writes it we .susoect that he .writes & iaeneiiwt k n a u 


NATURE 


November 24, 1923 


•7S5 


)rmting the faet in italics. While these fundamentals 
vere somehow overlooked, the ship was equipped with 
in array of special fittings such as no former polar ship 
lould boast — enclosed bridge, dear-view screens, gyro- 
copic compasses, double set of wireless, etc. — all very 
lelpful, no doubt, but one can imagine the remarks of 
;he ship’s officers when, though surrounded by these 
levices, they had to nurse a leaky boiler and a crank- 
haft out of the true. 

The initial cost of the Quest, a small wooden vessel of 
25 tons, was ir,oooZ., and we imagine that before she 
etumed at least as much again must have been spent 
ipon her. Even allowing for the fact that she was 
)ought when the shipping market was at its peak, it is 
:lear that oceanographical or polar eKpeditions are 
uinously expensive, nor can former expeditions pre.sent 
nuch more satisfactory balance-sheets. 

'I'lie Discovery was designed and built in 1900 for 
Vntarctic exploration, and cost more than 50,000/. ; she 
vas sold afterwards for a fraction of that sum. She is 
low being reconditioned at a cost comparable with her 
irst cost, to continue, after twenty years, the work for 
vhich she was originally designed. During that period 
icott, Shackleton, and Mawson, to mention only the 
:hief leaders, have wanted her and had to put up cither 
vith inferior ships or have lost heavily over buying and 
•elling. Meanwhile, the only ship ever built specially 
or the Antarctic has been sealing or dry-rotting in dock. 
Manifestly we are here touching upon what might 
dmost be called a scandal, but it is one for which no 
me in particular is responsible, unless it be the com- 
panies who make large profits by selling and buying 
exploring ships. The real scandal is that polar explora- 
:ion is so little organised, the eflorts are so spasmodic 
ind independent, that it was no one’s business to keep 
die Discovery after her first voyage and charter or lend 
;ier when she was again required. 

That, we believe, is the real lesson to be learnt from 
the story of the Quest ; and it is a lesson, not for the 
jhackletons and Wilds of the future, but for us stay-at- 
niomcs who urge them on, who even subscribe towards 
:heir ventures, but take no steps to secure continuity 
;rom one expedition to the next. 

The book is well illustrated, but is extraordinarily 
ieficient in good maps. It is time that publishers, if 
pot their authors, realised that adequate maps are 
jss^ntial to such books and improve their selling, 
prospects. Perhaps the most valuable part of the 
3ook is the medical appendix written by Dr. Macklin, 
in which he gives the most up-to-date summary of 
uedical conditions on a polar expedition, with advice, 
irawn froai his nwn expOTcnce^oh iuch subjects as 
icurvy, frok-blteSj and , 


Metallurg^ical Furnaces. 

The Flrnv of Gases in Furnaces. By Prof. W.-E. 
Groume-Grjimailo. Translated from Russian into 
French by Leon Dlougatch and A. Rothstein. 
Translated from the French by A. D. Williams. 
With an Appendix upon the Design of Open-Hearth 
Furnaces. Pp. xxi + 399. (New York; J. Wiley 
and Sons. Inc. ; London : Chapman and Hall, Ltd., 
1923.) 27?. ()d. net. 

T he constniction of furnaces for metallurgical 
purposes has been guided in general by rule of 
thumb, practical ex])crience ha\ ing shown a particular 
furnace to work well, and a similar design being adopted 
in new plant, without any established principles to 
serve as a guide to the designer. In 1911 there 
appeared an important work in Russian, by Prof. 
Groume-Grjimailo, in which an attempt was made to 
place the subject on a scientific basis. Being trans- 
lated into French in j 914, and introduced to the French 
public by Prof. Le Chatelier, this novel treatise attracted 
much attention, and it has now been made available, 
in an extended form, to the English-speaking world. 
It should be studied with care wherever furnaces are 
used. The loss of heat in most metallurgical furnaces 
is large, and economies in this direction are of great 
importance in the improvement of industry, especially 
in view of the great increase in the cost of iuel. 

The guiding principle of the work is recognition of 
the fact that the densities of hot and cold gases differ 
so much that a mass of flame passing through a furnace 
may be treated as if it were a light fluid, floating on the 
heavier mass of gas at a lower temperature beneath it. 
It is then possible to apply the laws of hydromechanics 
to the case of furnaces. For purposes of study and 
demonstration, sectional models of the furnaces are 
made, enclosed between sheets of plate glass, water 
being introduced, and a light liquid, such as kerosene, 
coloured for distinctness, being then admitted through 
the gas ports. It is then easy to see how the light 
liquid, representing flame, distributes itself through the 
furnace. The difference between the efficiencies of 
updraught and downdraught kilns is at once made 
evident by this method, and the use of such models is 
becoming common. Many examples are given by the 
author of furnaces which were unsatisfactory in their 
working, but became efficient on being reconstructed 
in accordance with these principles. The consequences 
are worked out quantitatively, and formulae are arrived 
at which may be used by the furnace designer. 

It may be suggested, however, that the author 
scarcely takes sufficient account of radiation as a means 
'tsf supplying heat to the objects in the furnace. The 
hw folded ^eatly to the value of the work 
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by supplyini? long appendices on the design of Siemens 
furnaces, hot-blast stoves, and boiler settings, in which 
the author’s principles are applied to a large number of 
concrete rases, with an abundance of numerical data. 
Tables of thermal data and curves giving the heat 
capacity and calorific intensity of some of the mo.st 
typical gaseous and licjuid iuels complete a book which 
should exert a great influence. C. II. D. 


Our Bookshelf. 

Periodicals of Medicine and the Allied Sciences in 
lirittsh Libraries, lly Vrof. R. T. Lciptr ; with the 
collaboration of II. M Williams and (i. Z. L. Le lias. 
?p. vi+jt)3 (London: Jirilisli Medu’al Associa- 
tion, n.d.) I OS'. ()d. 

T!1E provision of I'nion Lists of J\'riodi<al.s filed in 
our IJniver.sily centres is now retognised to be an 
indispensable aid to research. Sucli Lists should be 
authoritative. They should be issued at freejuent 
intervals and on a uniform basis of compilation. 
Their type should be keih standing with the \iew 
of reducing tin* lal)ours of their compilers and the 
cost of successive editions to tlicir biuers. Something 
1ias already been a('complished in this direction ; 
but the ground is not yet adecjuately covered. 

Union Lists of Periodicals, howi-ver, representing 
specific branches of knowhdge, stand upon a less 
secure footing. Dr. Leijier’s “ Periodicals of Medicine 
and the Allieil Sciences in liritish Librarie.s ” illustrates 
the difficulties which Ix'sct the path of the untrained 
compiler 0/ these setlional lists in the ab.sence of a 
printed National Union List covering the whole range 
of periodical literature. Judged by the “standards 
which guide ])r()fessional librarians ” (we are ipioting 
from Dr. Leiper's preface), the work before us cannot 
be regarded as satisfa('tor\ , in more than one respect. 
Wales, for exainj)le, is not represented in the List ; 
the Scottish libraries are not represented by the 
Advocates’ Lifirarv in Edinburgh, or the London 
librarie.s by the Library of the Patent Ofiue. These 
are serious omissions. We do not, howexer, propose 
to justify our criticism further, for to some extent 
the defects in the List are admitted in the preface. 
We prefer to meet Dr. Leiper on hi.s own ground. 
The compiler and his collaborators have grajipled 
manfully with a very diffu ult task, and have su('('eedecl 
in producing a work whi<'li will he serxiceable to 
students in the field of medical research, proxided 
that they do not lean too heaxily upon its biblio- 
graphical sufficiency and accuracy ITirther, we trust 
that its publication xx’ill serve to promote a higher 
co-ordination of work among professional librarisins — 
in respect of xvhich, as Dr. Leiper suggests, there is 
still great room for imjiroxTment. 

Nickel Ores. By W. G. Rumbold. (Imperial Institute : 
Monographs on Mineral Resources, with special 
reference to the British Empire.) Pp. ix + 8i. 
(London : Jolin Murray, 1923.) 5^. net. 

This little volume is written in the same way and 
upon the same lines as its predecessors in the series of^ 
Imperial Institute monographs on mineral resources 


that is to say, it commences with a brief account of 
the mode of occurrence and the character of nickel 
ores, the metallurgy of nickel, and the uses to which 
this metal is put industrially, followed by a description 
of the occurrences of nickel ores within the British 
Empire, and finally of the foreign sources of supply of 
this metal. The task is in so far rendered an easy one 
because the author had at hand the well-known report 
of the Royal Ontario Nickel ('ommis.sion published in 
1917, in xvhich the w'hole .subject is most exhau.stively 
dealt w'ith. This great report is, however, too volumin- 
ous for the ordinary seeker after general information, 
and the present monograph fulfils a useful object in 
presenting the subjert matter in a more convenient 
and more readily acressililc form. It should be added 
that Mr. Rumbold has done his xx^ork x’ery well. The 
.section on the ajiplications of nickel, although brief, 
is tolerably comprehensive, although more attention 
might perhaps havT been given to nii kel-plating. which 
is becoming of very great industrial importance. In 
other respects the author ayipears to have eovered the 
ground very Ihoroughlx ; lie scarcely does full justice 
to the important part tliat Norway has played in nic kel 
production in the past, and, to judge by the biblio- 
graphy attac'hc'd, does not seem to liave consulted the 
tolerably extensive Norwegian literature on the subject. 
Upon the whole, it may lairly be said that tlie w^ork 
carries out xxtv w'ell the intention ol the senes, namely, 
“ to give a gener.al account of the occurrences and com- 
mercial utilisation of the more important minerals.” 

Proceedings of the Aristotelian Society. New Series, 

VoL 23 : Uemtaining the ra])ers read before the 

Society during the Eorly-fourth Sc'ssion, 1922-1923. 

Pp. ii f 289. (London : Williams and Norgate, 

1923.) 25.S. net. 

PiiTLOSOPTiY takes account of the meaning of things. 
At the prc'sent time, it is partly occupied vvith new 
c'onceplions of the structure of the material universe, 
or matter, in terms of theoretical jihvsics. Among 
the ])aper.s in the cnirrcnt issue ol the Proc eedings of 
the Aristotelian Soc.iety — mainly devoted to dialectical 
discussions of classical themes or the re-statement of 
old problems attention may be directed to three. 
The Rev. Leslie Walker’s “ New Thi'ory of Matter ” 
- new', in the sense of its being pre-Aristotelian — 
is (he says) an attempt to deduce from relatively 
simple first principles the law's of co-existence and 
sec^uence w'hich haxc been found experimentally to 
hold good between observed changes in the sphere 
both of quantity and quality. He finds that the 
essence of a thing lies in tlie fundamental structure 
or ratio — forma substantialis — which holds between 
the potentialities themselves. 

Dr. EL S. Russell’s “ Psychobiology ” is a monadistic 
conception — opposed to the mechanistic or vitalistic 
view — in which living things appear to show a persistent 
and enduring individuality of action unparalleled in the 
inorganic realm : structure and function, he maintains, 
must be treated as one and inseparable. 

Prof. Sellars, in a thougb^tful paper on the “ Double- 
Knowledge Approa^ to the Mind -Body Problem,” 
demands a deepening inetwkyiical categories : 
there eidsta^. lad!^; ^of causality. 
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of self-determination, which does not easily fit into the 
traditional interpretation of Nature. 

Entomology: with Special Reference to its Ecological 
Aspects. By Prof. J. W. Folsom. Third revised 
edition. Pp. vii + i,02. (London: Tohn Murray, 
1923.) 215 . net. 

Prof. Folsom’s well-known text-book pves a dear 
and concise account of the various a.s]>ects ot ento- 
mology, and is written with the object of meeting the 
growing demand for a biological treatment of the 
subject. The presejit (tliird) edition includes a con- 
siderable amount of new letterpress, ^vith the addition 
of an opportune chapter on insect e{‘ology, and some 
250 titles ha\’e been added to the bibliography. Con- 
sidering the limited size of the luiok (500 pp,), the 
author has been remarkabh siKxe.ssful in dealing with 
his subject in a comprehensive manner. An elementary 
treatment is, ol ('ourse, onlv possilde within this corn- 
pa.ss. Kniomology, like other branches oi .science, has 
made such rapid strides during the last tw'elve years or 
so, that it is almost impossible to ('(impress a really 
adequate w'ork into Ic.ss than 800 or 000 ('losely printed 
pages. 'J'here is a great need at the jire.sent time for a 
more advanced fiook, sime woiks ol an elementary 
nature are tolerably numerous Among the latter, 
Prof. Folsom's book is undoubtably one of the best. 
The author’s adinirabl) terse and lucid st>le is of great 
value to the beginner, while the up-to-date biblio- 
graphy, that IS a])pen(led at the end, serves as a guide 
to the soun es where fuller information is obtainable, 

JUm to Ihuld Aniaicur Vahe Stations. Hy P. R. 
Coursey. P]). 70. (London : The Wirele.ss Press, 
Ltd. ; New' York : 'I’he Wireless Pre.ss, Inc,, 1923.) 
i^. 6f/, net. 

We can recommend this Ixxjk to all w'ho want to take 
advantage ol the latest de\(‘loi)ments of radio tele- 
phony. ’I'he author is eiiually at home on the scientific 
as well as on the jiractual side of the art, and experts 
attach weight to his view's. 

The \ery siinjile sets described can be trusted to 
work admirably on days w'hen the electtual condition 
of the atmosphere is not very disturbed, k set for use 
in Great Britain should have a tuning range from 300 
up to 2700 metres. This w'ould include the Eiffel 
Tower time signals, which are usually made on a wave 
length of 2600 metres, the Fremh “radiola” concerts, 
which are .Sent on a w'ave-length of 1500 metres, the 
Hague concerts on 1050 metres, the French concerts 
from “ I’Fcole des Postes et Tiilegraphes ” on 450 
metres, and the British concerts broadcasted on wave- 
lengths varying between 350 and 425 metres. Careful 
and accurate descriptions are given of the components ' 
of valve receiving sets, the diagrams can be read at 
a glance, and the many useful practical hints will be 
welcomed by amateurs. 

Labyrinth and Equilibrium. By Prof. $. S. Maxwell. 
(Monographs on Experimental Biology.) Pp. 163. 
(Philadelphia and London : J. B. Lippincott Co., 
1923.) 105 . 6 d. net. 

Many different views have been jjeld as to the respec- 
tive functions of ampullae^ otolith, and other con-7’ 
stituent parts of theiin^ie^ieari and fthy fresE 


on the subject must be welcome to physiologists. 
Prof. Maxwdl seems to have attained a high degree of 
accuracy in his experimental methods, especially in 
dealing with the otoliths. He sh()ws, for example, that 
compensatory movement.s to rotations around the 
longitudinal and transverse axes continue so dong as 
the otolith of the recessus utriculi remains uninjured. 
He further shows, in the case of the ray, by mechanical 
pressure upon the otolith in different directions, that 
it is the displacement of the otolith and not its own 
pressure w'hich is the actual stimulus, and that it is 
the direction of the displacement w hich detCTmines the 
direction of the compensatory movement. Unfortun- 
ately, his experiments leave us completely in the 
dark as to the reason for the existence of the three 
semicircular canals and their highly characteristic 
orientation. 

Radioaciwity and the Latest Deiwlopments in the Study 
of the Chemical Elements. By Prof. K. Fajans. 
Translated from the fourth German edition by 
T. S. Wlu'eler and W. G King. Pp. xvi-f- 
138. (London : Methuen and Go., Lt<i., 1923.) 
8.V. 6 d. net. 

Prof. Fajan’s book is jjarticularly addressed td 
chemists, and it gives in a very readable form the 
important developments m the study of radioactivity, 
isotopes, atomic numbers, and the structure of the 
atom wdiii'h have been made in recent years. The 
subjects arc dealt w'ith briefly, but in a very authorita- 
tive manner, and chemi('al .students will find the book 
of great interest and value. There are references to 
the literature and an index. The book is well printed 
and illustr.iled. One might have wished for a little 
more detail of experimental methods (e.g. in connexion 
W'ith Moseley’a work, which is not described, whereas 
Aston’s ap])aratus is figured and explained), but in 
the limits of his space the author has generally made 
a w'ise ('hoh'e of material. The numerical constants 
in the tables of radioactive series (pp. 21-23) j'f' some 
cases differ .slightly from those adopted in the Report 
of the International (ommission on the Elements 

(1923)- 

Geometry Practical and Theoretical. Pari Passu. By 
V. Le Neve Foster. In 3 vols. Vol. 3 : Solid 
Geometry. (Bell’.s Mathematical Series for Schools 
and Colleges.) Pp. xivH-423-5S5 f viii. (London: 
G. Bell and Sons, Ltd., 3922.) 35. 6J. 

This is the third part of a work of which we have 
already noticed the first and .se( ()nd parts (Nature, 
June 10, 1922, vol. 109, p. 737). Mr. Fo.ster continues 
to combine the theoretical with the practical, and 
added interest is obtained by historical references. 
The scope of the book is indicated by the fact that it 
deals with parallelepipeds and tetrahedra, lines and 
planes, gradients, regular solids, and the sphere. There 
are chapters on the mensuration of prisms, pyramids, 
and spheres, as well as on solid angles and Euler’s 
theorem. A concluding chapter on the earth is par- 
ticularly useful and instructive. 

We like this volume very much, and think it makes 
a most useful and pleasant addition to the available 
elementary literature on solid geometry. S. B., 



75B 


NATURE 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neitlur 
can he undertake to return., nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part oj Naturk. No notice is 
taken of anonymous communications?^ 

The Gorilla’s Foot. 

Sir Ray LANKhsiER, in his recent book, “Great 
and Small Things," makes the following statement 
in the chapter on “ The Gorilla of Sloane Street " : 

“ An entirely erroneous figure of the gorilla's foot 
is given by Mr. Akclcy m the World’s Work of October 
1922. He gives valuable observations on the habits 
of the gorillas made when hunting this anirrial in the 
neighbourhood of Lake Kivu, in Central Africa. He 
made casts of the head, hands, and feet of specimens 
killed by him. But the cast of the foot is (as shown 
in a photograph) strangely distorted, and made to 
present a false resemblance to the foot of man. Since 
Mr. Akeley was securing specimens of gorilla for the 
American Museum of Natural History in New York, 
it is well that his mistake about the gorilla's foot 
should be corrected at once." 

I have examined the cast of the foot made by 
Mr. Akeley, who states that the cast was made 111 the 
relaxed position after rigor mortis had passed away. 
There has been no retouching or alteration, and the 
photographs published in World' ^ Work give a very 
lair representation of it. The foot of Mr. Akcley’s 
old male gorilla undeniably differs in many details 
from that of John, the young " Gorilla of Sloane 
Street," and still more from that of an infant gorilla 
formerly in the New 'V'ork Zoological Bark. 

Dr. D. J. Morton, an orthopaedist, has recently 
published un imporlant article on the evolution of 
the human foot m the American Journal of Physical 
Anthropology (Oct.-Dec. 1922), in which the structural 
contrasts in the skeletons of infant and adult gorilla 
feet are shown to be connected with the differences 
in function and in body weight. Mr. Akeley’s old 
male gbrilla foot is ama/ingly manlike in general 
appearance ; his female gorilla foot shows a dcstinct 
peroneus tertius muscle No doubt the great toe 
could be more or less abducted from the other digits, 
but the cast represents the foot as it was in the relaxed 
condition. There is no evidence from the cast that 
the foot is “ strangely distorted, and made to present 
a false resemblance to the foot of man.” 

From a copy of this cast which is being sent 
to the British Museum (Natural History), English 
naturalists will have an opportunity of judging 
whether Sir Itay Lankester's criticisms arc justified. 

William K. Grkgory. 
American Museum of Natural History, 

New York, September 21. 


My “ criticisms " (pioted by Dr. William K. 
Gregory refer to a text-figure published by Mr. 
Akeley in the IBor/f/’^' Work of October 1022. As to 
whether this figure gives " a very fair representation " 
of the cast of the gorilla’s foot made by Mr. Akeley, 
and what precisely J>r. Gregory means by " very fair,” 
we shall be able to judge when the proinksed copy 
of the cast is received at the Natural History Museum. 
My own experience is that a photographic camera 
turned on to sucli an object as the cast of the foot 
of a dead gorilla will 3rield a misleading, or even a , 

" distorted/’ picture if special^ skill has not been ' ; 
in both the posing and the jlhimination^f-i 
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the photographed object, and also in the manipulation 
of the camera. 

1 should be greatly pleased were Mr. Akeley to 
demonstrate that the foot of the gorilla from Mount 
Mikeno is, as he supposes, unlike that of the other adult 



gorillas long known to naturalists, as well as unlike 
that of any known aiilliropoid. 

Fig. I IS reproduced photographically from that 
given by Mr. Akeley in the World’s Work as repre- 
senting a cast of the foot of a large gorilla, taken 
immediately after death. It is unlike any other 
published figure of a gorilla's foot. 1 jilacc here 
beside it the figure of the jilantar surface of the 
gorilla’s fool (Fig. z) as 
recorded by T^Ir l^icock, 
of the Zoological ScKUety 
of T.ondon. I accept this 
Fig. 2 as correct. It agrees 
with all other statements 
and illustrations prior to 
that of Mr. Aljelcy. 

The explanation of this 
discrepancy which appears 
to mo jirobable is that Mr 
Akeley ‘s cast of the foot 
of the gorilla — ^reproduced 
here as Fig. i — lias bt'eii 
aciadentally distorted, so 
that the photograph is 
misleading. It is liighlv 

improbable that Fig. i Img. 2. 

corerctly rejirescnts the 
foot of a normal specii's or variety of gorilla. 

Since writing the above, I have received by the 
courtesy of Hie publishers — Messrs. Heinemann — 
advanced .sheets of Mr. Akeley’s new book called 
“ In Brightest Africa." My opinion tliat owing to 
some unfortunate mistake the cast itself of the 
gjorilla's foot figured by Mr. Akeley is defective and 
distorted is favoured by the photoCTaph, labelled 
“A Gorilla’s Foot and Hand," which faces p. 230. 
of the n^,,book. This photograph .is liot token 
jErom a cast but from’ Ihe actual loot Attd;ltoud of a 
,. 4 ead gorilla. It to nplAltto a the 

tot, to Tegio® 
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rom anol^^ specizomi. In this photograpl:^ ^ 
tie grea^ toe is |«ange aiid diverges irom tiie other 
[)C8 as in my Pig', z (here printed). But its terminal 
halanx is nexea and the foot is so posed that the 
reat digit projects over and in front of the bases 
f the otiier digits and is consequently foreshortened 
1 the photograph. The shape of the plantar surface 
nd that of the heel is not that shown in the photo- 
raph of Mr. Akeley’s cast — -but is that already 
imiliar to those who have made a study of the 
orilla’s foot. It is a happy circumstance that Mr. 
iLkeley presents his readers with conclusive evidence 
ondemning his plaster cast of the gorilla's foot, 
ide by side with the photograph of that misleading 
iroduction (which faces p. 242). He could not de^ 
lore frankly and straightforwardly with the matter 
tian this. E. Ray Lankester. 

October 5. 


Determination of the Temperature of the Upper 
Atmosphere by Meteor Observations. 

In a letter published in Nature for February 10, 
923 (p. 187), I referred to the possibility of deter- 
lining the temperature of the upper atmosphere on 
ny occasions when the disruption of a meteor has 
een heard and the time interval between sight and 
ound has been recorded. I liave now to report 
hat I have only been able to leani of two instances 
/hich have looked favourable, and that neither of 
hem has yielded useful information. 

The finst case is that of the meteor of December 21, 
876, which IS described in the American Journal of 
'cience and Arts, Series III., Vol. 13, p. 166, 1877, 
nd in a paper by Prof, C. U Shepard, on p. 207 of 
he same volume, as well as in a paper read by Prof. 
). Kirkwood before the American Philosophical 
•ocicty, March 1877. The meteor was under observa- 
lon from Kansas to the shores of Lake Erie. 

Over the State of Missouri one or more explosions 
•ccurrcd, and the disintegration continued until there 
i^as " a large flock of brilliant balls chasing each 
ithcr across the sky.” In some places ” a terrific 
eries of explosions were heard.” It is clear that 
he identification of the source of any particular 
ound IS out of the question. The following tantalis- 
ng observation quoted by Kirkwood is therefore of 
10 service: “ Rev. James Garrison, who resides one 
nile south of Bloomington, noticed by his clock the 
,imc of the meteor's disappearance and also that of 
:he subsequent rumbling sound, together with the 
dolent jarring of his house. The interval was 
[5 minutes, indicating a distance of 185 miles,” 
The implication that the speed of sound is a universal 
jonstant is to be noted. 

The second case is. that of the meteor of July 27, 
[894, a very detailed account of which is given by 
Prof. E. S, Holden in ” Meteors and Sunsets ” 
Contributions from the Lick Observatory, No. 5). 
it is clearly established that the meteor exploded 
it a height of about 28 miles and near to Merced, 
[California. The determination of the time of passage 
Df the sound to the Lick Observatory appears from 
the statements of the observers to be precise enough. 
Five observers who noted the time at which the 
sound was heard agree within two or three seconds. 
For the time at wliich the explosion was seen there 
18, .however, only one observation with any claim to 
precision., 

The titae of explosion (A. F., y y: 


The distance from the observatory to the point at 
vrhich the explosion occurred is estunatod by Holden 
as 59*3 miles — i.g. 93 km., due allowance being made 
for height of the obseivatory above seadevei. 

The data imply that the average speed' pf the 
sound was 244 ±8 metres per second, and that the , 
average temperature of the air between 28 miles and i 
mile above sea-level was i48'’±9® A. (about - 19^“ F,). 

In 1894 such an estimate was accepted without ' 
difficulty. In 1923 it looks wrong. The most likely 
place for a flaw is in Poole's observation. There is 
no statement as to how it was made : if with an , 
ordinary watch an error of a whole minute is not 
unlikely. With the appropriate amendment the 
time of travel of the sound becomes 5m. 29s., .the 
speed 289 metres per second, and the temper^re 
207^ A. 

Some confirmation is found in the only report 
received by Prof. Holden in which a single observer 
states the interval between sight and sound of the 
explosion. Mr, George Bray saw the whole pheno- 
menon at Santa Clara, and gave the interval as 
; 7\ minutes. According to Holden's sketch-map, the 
i horizontal distance was 70 miles, the path of the 
sound was therefore about 75 miles or 121 km., and 
the speed 278 metres per second. This corresponds 
with an average temperature 192“ A. and is quite 
plausible, but with the limitations implied by an 
estimate of 7^ minutes, little weight can be attached 
to the result. 

I have trespassed so far on your space because 
I wish to emphasise the fact that any one who has 
the good fortune to see a meteoric explosion will be 
doing good .service if he notes the time by his watch 
(writing it down immediately) and listens for the 
sound. If he is able to compare his watch with 
a standard clock, so much the better, but from the 
present point of view the interval is of greater 
importance. • 

In conclusion, I should like to thank Miss Williams, 
assistant secretary of the Royal Astronomical 
Society, who devoted much time to looking through 
the literature of meteors on my behalf. 

F. J. W. Whipple. 

6 Addison Road, Bedford Park, W,4, 

October 25. 


Experiments on dona intestinaUs, 

In the issue of Nature for November 3, p. 633, 
there appears a letter from my old friend and former 
colleague, Mr. H. M. Fox, in which he records an 
attempt which he made tliis summer to repeat Dr. 
Kanuuerer's experiments on Ciona. These experi- 
ments consisted in inducing an abnormal growth of 
the siphons of Ciona by repeated amputation. Mr. 
Fox amputated the siphons of Ciona, but the length of 
the regenerated siphons was normal. 

As Dr, Kammerer took a deep interest in the pro- 
jected repetition of his experiments on Ciona, and 
wrote to me twice this summer to learn if repetition 
were being attempted and under what conditions, 
perhaps you will allow me to make some remarks on 
Mr. Fox's letter, as Dr. Kammerer is now in America. 

Dr Kammerer, whilst in Cambridge, wrote out a 
full account of the precautions to be observed in 
making these experunents. At tliat time he did not 
know that Mr. Fox was going to take up the work ; 
another Cambridge biologist had undertaken to. do so, 

. but this gentleman was prevented by illness from 
doing the work. To him, however. Dr. Kammerer 
transmitted his information. 1 understand — 
Fox^tiriU, correct if I jim wrong— that Dr. 

.did ' not reach Mr. Fox. 
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In these circumstances it is not surprising to learn 
that Mr. Fox failed to obtain Dr. Kammerer's results, 
since he has tumbled into one of the most obvious 
pitfalls. It may surprise him very much to learn 
that Dr. Kammeter got the same results as he did wh«i, 
like Mr, Fox, he cut off only the oral siphon. Since 
the anal siphon remains of normal length and the 
reaction is of the animal as a whole, the regenerated 
oral siphon is of normal length also. But xvhefi both 
anal and oral siphons ate amputated in a very young 
animal, then long sii)hons are regenerated. 1 have 
a photograph whicli shows an operated Ciona and a 
normal one growing side by side in the same tank, and 
the contrast between the lengtlhs of their siphons is 
obvious. When Dr Kammerer returns from Anicric.'v 
I hope that Mr. J'ox will communicate with him and 
repeat the experiments, observing Dr. Kammerer's 
precautions, when, i feel confident, he will obtain 
Kammerer’s results, 

My confidence is based on the following ton.sidera- 
tions. Curt llerbst m (uTinanv tried to repeat Dr. 
Kammerer’s experiments on Salamandra maculosa ; 
he arrived at the conclusion that although the animal 
may change colour with environment, yet these 
changes are tern])orary, and that therefore it w'as 
useless to try to repeat Kammerer's work on the 
inheritability of these changes. Herbst worked 
principally on Salamander larva*. Mr. K. Boulongor 
m 1919, however, bc’gan to repeat Kammerer’s w’ork 
on young metamorphosed Salamanders. 1 have been 
privilegc'd to watch Mr. Boulengc*r’s exjieriments from 
the beginning, and now m 1923, after four years' work, 
Mr. Boulenger and 1 arc bolli convinced that Kam- 
merer is perfectly right so far as the first generation is 
concerned. Our spc’Cimens are not yc*t, unfortunately, 
completely sexually rijie. J*' \V. MacBride 

Imperial College of Science and Technology, 

South Ivcn.sjiigton, London, S VV.7. 


Globular Lightning. 

I AM much interested in the references to lightning 
in Dr. A. Kusscll's presidential address to the Institution 
of Electrical Engineers, and also m the article by Dr. 
G. C. Simpson in Natuki-: ol November 17, especially 
where the latter mentions that "the only pliy.sical 
phenomenon yet produced in a laboratory at all 
approaching ball lightning is the active nitrogen 
studied by Lord Rayleigh.” 

It has occurred to me that possibly the ball may be 
a mass of concentrated nitrogen oxide.s, and I suggest 
this because the observations seem to fit in well with 
the formation and action of such gases. 

We know that when air passes tlirough high- 
tension arc flames in an electric furnace, the nitrogen 
and oxygen combine to make nitric oxide gas, and that 
as the gas cools down it takes up more oxygen to 
form nitrogen dioxide, the speed of combination 
increasing rapidly with the cooling. 

In Norw^ay, and elsewhere, for many years, electric 
furnaces have been nmning w'hich aggregate over 
half a million horse-power and make nitrates from 
the air in the same way that lightning does. It has 
been estimated that 100 million tons of nitrogen 
fixed by lightning flashes fall annually on to tlie 
earth's surface. 

The energy suddenly released by a flash is enormous, 
and the potential has to be many millions of volts to 
tear a way, or a hole, through the air dielectric. May 
it not be that a very high pressure is suddenly set up, 
followed by a sudden reaction and chilling effect ? * if 
so, then the conditions at© eactremely favourable 
the production of a large amount qf nit^c oxide 


nitrogen dioxide gas in a very concentrated and 
possibly liquid form. 

Whilst moving through the air the outef layer of 
the gas will gradually oxidise to nitrogen dioxide, 
which will dissipate, and if the length of travel 
through the air is long enough it may all dissipate 
in that way. Occasionally, however, a ball of gas 
may start from a point so near the earth that some 
of it is still in concentrated form when it arrives at 
earth-level. 

If a ball of such concentrated gas meets with 
organic material, such as a haystack or a tree, it 
would immediately nitrate it and a violent explosion 
take place. One of the worst accidental explosions 
that look place in Germany during the War is said 
to have been caused in that w^ay. 

I'lie peculiar smell, which stiine observers have 
called " siilphur>%’' may be nitrogen oxides or ozone. 

Of course, the ])oiiit most dillicult of explanation 
IS how' the gas, if such it be, becomes concentrated 
into a ball. Perhaps a reader of Natuki- can suggest 
an explanation of lliat point. 

E. Kilburn Scott, 

38 Claremont Sipiare, London, K i. 


Principles of Psychology. 

An ab.sence from London prevented me from seeing 
the review that appeared in Naiuri. of October 13, 
P 5.1.5. under the heading ‘‘ Mental Athleticism,'' of 
my work " Primiples of l^svchology '' , luit I desire 
now' to enter mv protest a^^am.st the ill-usage oliered 
to my book, and to scienee itsell. 

1 do not speak from mere authoi’s \auity, for I 
have wTitten this book not for my own gloiification, 
but by way of intiodiie.ing .something into the world 
of thought that will eventually impmge on o\eiy 
fibre of our civilisation and help to mould the life of 
man to grciiter purposes. 

When as a young student 1 set forth wdth this 
purpose, por mares nunca dc antes nuvigados, I resolv^ed 
to stake my own intellectual life on the issue, and 
not to w'rite a line until I had completed the explora- 
tion of my problem. 'Hiat work occupied tw'cnty 
yeiirs of secluded work ami inten.se intellectual effort. 

If 1 am confident now, it is as I’ythagoras w*as 
confident, for the good reason that lie had furnished 
the complete demonstration of w'hat others had 
tentatively sought to know. 

The review9 published anonymously in Nature, 
contains a series of statements so wide of the mark 
as to seem to be almost purposely misleading. My 
first book did not, as the reviewer' suggests, fall still- 
born from the press ; the whole edition lias, in fact, 
been sold. It is true that by certain "authoritative 
teachers ” here it w as received with sneering com- 
ment, but it found the most gratifying acceptance 
in enlightened quarters. The Revue Philo so phi que, 
which is the piost authoritative of all the philosophical 
magazines, broke its rule of allotting but one page to a 
review, and devoted to the book tw^elve times that 
space in a finely analytical study by Prof. Dugas, 
himself justly famous in Europe. 

So far from finding wdth your critic, in his in- 
comprehensible statement, that ” the solution offered 
as new' is certainly not novel,” Prof. Dugas noted 
especially the " originality ” as well as the '* pro- 
fundity ” of the w'ork. Of the presept volume he 
says: *‘I liye with your Principal just ndw. ... I 
am more and 4nore struck by the phUdsophiG character 
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at the scope of the book, and declared, “ the con- 
ception IS as scientific as the exposition is lucid." 

I mention these, for I recognise that in academic 
circles here it is the custom to " drink the label,” 
but I give no value to mere authority ; I attach the 
utmost importance, h()\ve\'er, to the serried march 
of my own arguments jiroceeding fiom tlie deepest 
ascertainable base m regular succession to the con- 
clusions offeicd. 

Would any one guess from tiu' statements ol the 
reviewer that this jiresentation of psyi hologv, so far 
from depending on my personal feelings, is entire! v 
objective in concejition, and that I do not ask the 
reader to lake my senes of ” iMindamental Processis ” 
at my word, but olh'r the demonstration of their 
'■ necessity and sutlici('iiL\ ” in an exposition t)f which 
the meticulous and ('xluiustu'c character may be 
excused only by the paramouni ilcsire for rigour? 

The reviewer is wiong eien when he attempts to 
soften a disparaging note. ‘‘'I’hi' tiioice of lhi‘ name 
lAletlu'ian system] seems to imply a slight on other 
sy.stcms, but probably nothing of the kind isiiilendetl ” 
Wliaf T intend to im])ly is tlnit this work .stands to 
other systems in a relation eorrespcmding to that of 
I’asteur to the writings of tlu' plivsieums of Louis 
XIV , or tliat of (lalileo to tlie SchooliiK'n who 
discussed phenomena by talking ol ” proper ” and 
‘‘ impro])cr ” motion, and decided ijiu'.stioiis not by 
illuminating from Uie foundation but simply by 
a])])ealing to a'Mdemie shibbukdhs 

That, too, IS the meaning ot resting my hope, not 
on “the yoimg’’ as )oui tntic cantelonsK insinuates, 
l)iit on nncoiitaiumated and capable young inimls 
Akiiuik' Lvx( 11. 

80 Antrim Mansions, Haxerstoek Hill, N W , 
October \<) 

f'oi l-VNcn's complaint of ilbnsage to liis book 
in the nwu'w in NAirKi-, amounts to a charge that 
the reviewer has laded to appreciate the origmahtv 
and the scientific importance of tlie author’s system 
of psychology 'bins c haige is true All I can do 
IS to assuH' vonr readers that 1 wrote without eon- 
sciruisncss of prc;judice, anrl only aftei a thoughtful 
reading of the book and sim.ere attempt to discover 
the author’s meaning I respc'c t the author and had 
no intention of giving ollencc 

1 am surpriscid ancl sonw that my reference to the 
author’s fortiuT book is rescuited .May I say that 
the playful, not spitc'fiil, allusion to the reception 
of the greatc'st jihilosojihical liook of the greatest 
I^ritish philosoplier, Hume’s “ Treatise of Human 
Mature,” was not meant to liear any refc'renee to 
financial matters. Col l.yncli .says tliat the whole 
edition of his former book has, m fart, been .sold. 
I am glad, but I had no thought about it. PcKssibly 
('ol. T.ynch doexs not know' tliat the wdiole edition of 
Hume’s book was sold and that he was not smarting 
under financial loss when lie said that it Jiad " fallen 
still-born from the press ” Tiiic Ki-.vikwI'.k 

Psycho-Analysis and Anthropology. 

Dr Malinowski’s illuminating letter m Naturi: 
of November 3 contains a ndercnce to w’hat he 
rightly calls my ” harsh judgment ” upon Freud's 
incursion into ethnology But he has not made it 
clear that 1 was criticising the views expressed in 
” Totem and Taboo ” and not Lreud's teaching as a 
whole. For I am in complete agreement witli the 
latter part of Dr. Malinowski’s letter, in which he 
insists upoiL the -value of Freud reform in psycho- 
logical metnod for the solution of. anthropological 
problems. , " ‘ < . ■ 

JIO. 28.2IkVpL, Lia] 


The examples quoted by Dr. Malinowski himself 
illustrate the aspect of Freud’s work which is not 
merely fallacious but also in conflict with the essential 
part of his own teaching. Moreover, Freud entered 
the ethnological arena without preparing himself for 
the fray bv making liimself acupiainfed with the facts 
he attempts to explain No one with any knowledge 
of the practices of totem ism, exogam v, and taboo, 
can fail to recognise tJiat ITend is unacquainted 
w'lth the essential facts and associations of these 
remarkable customs, and tlial lus suggestions as to 
tlieir origin are irrelevant and nonsensical. 

The essenci' of l-rtMid’s reform m psj''chological 
method was his insistence iqion the fact that all the 
vagaries of beha\ioiir and ladief, the phantasies of 
the sleeping and w’akmg life, had ilelimte cau.ses, 
which could be discovered and traced back to their 
real source m the imlixidual experience of each of 
lus subiects. Hut after ('xploitmg tins method of 
analvsts of mdividnal ('\])eneiice up to a certain 
pffint, I'Teiul .suddenly changes liis tactics and quite 
inconseqiiently postulates a ” umveisal symbolism,” 
into conlonmtv with which lie tries to lorce the in- 
cidents of each individual’s dislmetive experience. 
This .ippears to me to be m direct connict with the 
essential feature of his tlicory and jiractice. More- 
ov(ir, this specul.ition ol “ universal svnibolism ” is 
lespoiisible for most of the nnsav ounness of J''reud's 
methods w'hieh have ('xiited such violent antagonism, 
and 1 believe not without some ineasnre of justifica- 
tion. It IS the dulv of tiios(> who appreciate the 
value of the reallv tnndaniental part of FYeud'H 
leform to exjmse the inconsistency of these accretions 
which imperil the whole doclrme. 

The criticism of Ins adventure into ethnology is 
inspired not only liv the realisation of his lack of 
knowledge of the subject, but also liy the fact that 
it IS the more tliaii doubtful and inconsistent part of 
his psychological teaching which he proposes to use 
as a panacea for the cure of ethnological difficulties. 
At a time when the ethnological doctrine of ” psychic 
uiiitv " is at its last gasp, ITcnd comes along with 
the fantastic nostrum of ‘‘ typical symbols" and 
tries to revive it 

la the Motiist of last famiary, 1 have analysed the 
claims nicade by ITend in ” Totem and Taboo,” and 
exposerl their Intihtv. Hut as even the qualified 
.support Dr. Malinowski accords to this aspect of 
psycho analytic metliod involves a very grave danger 
to anthropology, I have repeated here some of the 
arguments set forth 111 greater detail in that criticism. 

(i. ICi-LioT Smith. 

The Origin of Petroleum. 

1 HAVE read, with much interest, the article on 
the “ Origin of Hetrolenm ” 111 Nature of October 
27, p b27. 

In a discussion of this nature one of the ^reat 
ditliciilties, as mentioned by Mr. Cunningham-Craig, 
IS for geologists ancl chemists to niec't on common 
ground. This applies, for example, to a point raised 
m the article in Natuki-. as well as during the dis- 
cussion at the Institution of Petroleum Technolofjists, 
in the w’ords to “ formulate anv' one hypothesis to 
explain the formation of such complex mixtures as 
mineral oils, and still more difficult to account for 
the great diversity m chemical composition exhibited 
by mineral oils from diflerent localities.” Cionsider- 
ing coals as analogous, are not the chemical and 
physical variations lictween lignite and anthracite 
fully as great as those found throughout the range 
of petroleums ? Yet no one casts doubt on the 
vegetable origin of coal on the score of the almost 
infinite variety of coal. 

X 2 
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In the case of petroleum, formed from the same 
raw material, in itself extremely variable, other 
subsequent variables enter ; one is the extreme 
delicacy and susceptibility of both the forming and 
formed petroleum to ever-continuous changes of 
temperature and pressure within the earth's crust ; 
and the other is that petroleum can in general 
definitely he proved to have migrated at least several 
thousand feet, and during this process it may undergo 
chemical alteration, especially during (ontact with 
catalysers. In forming oil in the laboratory the 
principal variables at the disposal of the chemist are 
temperature, pressure, and catalysers , by varying 
these he obtains widely diUermg products from the 
same organic matter. In Nature, with inhnite time 
added to the list of variables at pre.scnt known, w'c 
seem to me to be not only fullv jiistitierl but utterly 
unable to avoid expecting an almost infinite variety 
of petroleums. 

I believe it has now been recognised that cholesterol 
and phytosterol are not necessarily any criterion as 
to animal or vegetable origin, since both can be made 
from a number of raw materials. 

It is difticult to limit remarks on a subject so wide 
and important, but in conclusion I should like to 
make one further comment. Petroleum in the 
making at surface has been mentioned m various 
parts of the world, but these reports are frecpiently 
due to faulty observation or untenable hypotheses, 
and Djebel Zeit, Egypt, is no exception 1 think 
all geologists arc agreed that the oil there is, at 
latest, Mioc’ene, and most jirobably of Cretac.eoiis age, 
and that its prc'senci* m the corals is due to submarine 
and shore seepages, some of the oil from which lodgt'd 
in the porous corals, and that on the local evidence 
it cannot possibly be exjjlained by formation lu situ, 

G. W. Halsi . 

Abbey Buildings, 8 Princes Street, 

Westminster, S.W.i, November 2. 


The Ralllne Genus Notornls, Owen. 

The ralline genus Notornis was established by Sir 
Richard Owen m 1843 upon a senes of bones sent 
him from New Ze.dancl by the late Mr. Walter Man tell, 
in one of the earlier lonsignments of Moa bones 
discovered in the sand-dunes where the Maoris feasted. 
Owen designated Ins type species Noiorms Mantclh 
In the course of determining a collection of ornitho- 
logical remains from turbaries, caves and kitchen 
middens from New Zealand and the Chatham Islands, 
containing many relics of those birds, 1 was be- 
wildered, a few clays ago, by discovering that this 
long-established genus had been boldly superseded by 
Messrs. Mathews and Iredalc m their beautiful work 
on the “ Birds of Australia," by the new generic 
designation, Mantellorms- one of the numerous topsy- 
turvies their volumes contain. 

In 1843 Notornis was siippo.sed to be an entirely 
extinct rail. After the lapse of many decades, how- 
ever, more than one specimen has been obtained m 
the flesh, an example of which, known to zoology for 
some thirty years as Notornis hochstetteri of Meyer, is 
now preserved m the Dresden Museum. This speci- 
men was dissected by that distinguished biologist, the 
late Prof. Jeffery^ Parker, who found it, in its osteo- 
logical details, so closely alhne to N, Mantelh as to 
cause him (as he told me) much doubt as to its 
differing in any character from Owen’s species. The 
authors above cited have now renamed the Dresden 
specimen Mantellornis hochstetteri for the sole reason 
that Owen’s genus was founded on fossil bones — 
after all not teally fossil. It must now be equally 


legitimate for the next daring Neozealandian sys- 
tematist to follow this example and assign a new 
genus, Iredalomis, to the Apteryx bones occurring 
in New Zealand pleistocene and more recent deposits, 
and in caves and cooking-ovens, the minutest ana- 
tomical details of winch agree with those of the Kiwis 
living within sight of the scenes in which their very 
■ own parents perished— a violent breach of the Rules 
of Nomenclature not less unscientific than the sub- 
stitution of Mantellornis for Notornis. 

It seems to be coming to this, if we are to be 
guided by*' these extremist authorities on nomen- 
clature, that the very same creature is to be assigned 
to one genus when it is studied from the inside, and 
to another when (found alive) it is studied from the 
outside. Against such absurd genus-making — than 
which no more glaring example has surely been 

n petrated in any riiputable zoological publication — 
or one, desire to enter my strongest protest, in 
the interests of biological science, and against the 
confusion that must inevitably result if such pro- 
cedure, as IS described in this letter, is to be followed. 

Henkv O. Forbes. 
Rcdchtle, Bcaconsticld, Bucks, 

October 28. 


Dr. Jesse W. Lazear and Yellow Fever. 

The story^ of the death of Lazear as commonly told 
IS that mentioned in Nature of October 27, p. 631, 
namely', tliat he " allowed liimself tb be bitten by 
mosquitoes that had fed on the blood ol(,,yellow fever 
patients ” It may, however, be worth labile to state 
that the mo.squiio bite which killed him vVas inllicted, 
not experimentally, but by a " wild mosquito ” m 
the ward m winch he was working (Sciitember iqoo). 
This was toUl to me m I^anama m IQ04 by^ Dr T C. 
Lystei, who was actually with Lazear when the insect 
bit him on the hand ; and Lazear then remarked, “ I 
wonder whether this creature is infected " — or words 
to that effect. It was Dr. J. (Carroll, who had been 
prcviou.sly, and exl5CTlmenlally^ infected by mo.s(|ui- 
toes fed on yellow-fever patients ; but he recovered. 
Nevertheless. Lazear 's case was almost as good as an 
experimental one. The whole heroic story will be 
found set forth in Dr. Howard A. Kelly’s " Walter 
Reed and Yellow Fever ’’ (The Norman, Remington 
Company, Baltimore), and is given briefly m my 
Memoirs, p. 425 Ronald Ross. 


Life History of the Ephemeridae. 

I HAVE been asked by a French observer, M. A. 
Gros of Mangny (Jura), France, if I can put him into 
touch with entomologists interested in the Fphem- 
eridae. M. Gros is the author of an illustrated 
brochure, " Etudes sur les premiers i^tudes des 
6phem6res du Jura fran^ais," which deals mainly' 
with Erdyofiurus forctpula of Central Europe — not, 
I believe, found in the rivers of the British Isles. 

J. Gros would prefer to correspond in French if 
possible. Me appears to have established some inter- 
esting facts, which may help us m our endeavours 
to transplant water-flies from one river to another. 
So many causes are denuding our rivers of their 
natural supplies of Ephemeridae, etc., that it is most 
important to introduce fly from other waters if 
possible. It has been done, at least temporarily, in 
a few instances. R. B. Marston^ 

Editor, Fishing GazeUe. 

19 Adam Street, Strandi ' ■ ’i 

London, W.CJS, . *; ^ 

, 'October ask ■ 
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Natural History in Kinematography. 


T he value of the kinematograph as a means 
of obtaining permanent graphic records of 
phases of animal movement, and of the various stages 
of growth and change of form tliat go to make up the 
story of the life-history of insects and otlier inverte- 
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brates, i.s, at long la.st, becoming more generally appre- 
ciated ; while to find a British firm de\'oting it.s 
energies entirely to the production of .such films is an 
encouraging sign of the growtli of public interest in the 
pictured story of animal life. The British Instruc- 
tional Films Ltd., the firm in que.stion, has 


records at as much as eight to ten times the normal 
speed, so that, given sufficient light for the extremely 
short exposures entailed, a film may be obtained of 
every phase of the swift rusli and leap of the fish; 
movements too rapid for the eye to follow or 
appreciate. These ultra-rapid records are projected 
on to the screen at the normal rate at which kine- 
matograph films are shown, namely, at sixteen pictures 
a second, which enables the observer to follow clearly 
every detail of movement ; and the lightning-like dart 
and leap of the fish passes across the screen as a slow 
and amazingly graceful series of movements. 

Watching these perfect pictures, one cannot help 
thinking of those early pioneers of chronological photo- 
graphy, Marey and Muybridge, and of how much they 
would have given to have had at their disposal such 
apparatus for taking their records of trotting horses 
and running men. There cim be no doubt that this 
latest development of the. kinematograph will prove of 
invaluable .service in the critical analysis of movement. 
During the past summer there have been taken in the 
Zoological Society’s Gardens at Regent’s Park several 
extremely interesting records witii this apparatus, 
including the movement of the long tongue of the 
chamaeleon, the forked tongue of a python, and the 
Barbary .sheep descending the almost vertical sides of 
the high rocks in their enclosure in the Mappin Terraces. 

Another subject included in the scries will un- 
doubtedly arouse considerable interest, for it has an 
historical as well as a biological aspect : that is the film 
record of the story of W’estminster Hall and its wonder- 
ful roof. This film was taken under the direction of 


started the issue ol a scries of remarkably 
interesting natural-liistf)rv films under the 
general title ol “ Secrets ol Nature,” vshich 
we are glad lo liear will be shown as part 
of the regular programme at kinemato- 
graph theatres in London and the provinces. 

This is a step in the right direction, and 
should help further to demonstrate the 
importance of the kinematograph as a means 
of popular instruction. 

The subjects included in the series cover 
a fairly wide range, and should appeal not 
only to all who are interested in bird and 
insect life, but also to the lover of the open 
countryside and the wild file of field and 
hedgerow, to the antiquary, and to the 
angler. There is a wonderfully complete 
film of the life-history of the Mayfly that 
must have cost an infinite amount of 
patience and care to obtain ; a reproduc- 
tion of one of the pictures is given in 
Fig. I. This is appropriately followed by 

a still more striking record of spring salmon-fishing 
in Scotland amidst the most picturesque surroundings 
(Fig. 2). In the latter film, use was made of the 
ultra-rapid kinematograph camera to obtain for the 
first time a complete record of fresh -run salmon 
ascendix^ the, waterfalls tapuis, in their, journey 

up stream 

of the ultra- — ^ 



S.'ilinon a<k,cn(ling a wuicrfalt un their way to their Hpawning ground. 


Sir Frank Baines, and shows not only the work of 
restoration in progress, but also the actual cause of the 
threatened danger to the venerable roof, the larvae of 
the deathwatch beetle at work excavating its galleries 
in the heart of the old oak beams (Fig. 3). The film 
of -the gallant little three-spined stickleback engrossed 
^ , . (in the:4omestic iiuties of nest-building (Fig. 4 ), entic- 

to,^epos^J^e^.eggs^4herBi^,^ then 
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mounting guard over the spawn, and later protwtmg 
the newly-hatched fry from marauding visitors (Fig. 5), 



Wl .tiiiiiisici n,'!i. 

is an ideal nature study su Inject whi< h is bound to 
rivet the attention of every boy who has the good 
fortune to see it. One (an but hope that in 
the near future this (lass of film may b('- 
eome a regular feature in tlie programme of 
the kinematograph theatres throughout the 
country, and ultimately rc])laee much of 
the vulgar trash and sordid tliemes that at 
present occaijiy tar too prominent a place on 
the bill. 

The production of these natural - history 
films is by no means a simple matter, foi if 
they are to b(‘ of real edu(ational value, not 
only must the record show tlu; subject clearly, 
but also they should be taken by, or under 
the direct supervision of, one who is tlioroughly 
conversaDt with the haliits. charaderistic 
movements, and life-history ot the creature, 
so that no imiiortant phase is missed or 
wrongly interpreted. This the British Tn- 
structi(jnal Film (’ompany ajipears fully to 
have realised, their films ha\’ing been taken 
and edited by a band of acknowledged experts. 

The actual taking of these renyrds of imimal 
life calls for great technical skill and judg- 
ment and ior the exercise ot untiring palieru e, 
for the difficulties to be surmounted are 
infinitely greater than in ordinary photo- 
graphy. Hours of jiatienl watching and 
W'aiting have to be faced, and often when the 
end seems in sight something will happen; 
the stock of film in the camera runs out, or 
the sky becomes too overcast to permit ot 
sufficient light tor the extremely short ex- 
posures necessary, and the final stage is 
missed — perhaps the last possible chance of 
the season, and the whole of the work has to 
be begun all over again the following year. 

“ Light, more light ! ” is the constant prayer 
of the naturalist kinematographer, for he 
must be able to obtain sixteen fully exposed 
little film negatives per second if his record 
is to give an approximately truthful screen 
picture; while to catch every* stage in a 
swift movement like the leap of a salmon or 
the beat of an insect’s wing, the sixteen 
pictures roay have to be quadrupled at least, 

Althouch the Dhotographic etnulsiiop with which jthe 


celluloid film is coated is very fast, the need for such 
extremely short exposures renders it neces.sary to 
employ lenses working at very large apertures, at F.2, 
or F.3, if sufficient light is to reach the film. Con- 
sequently, the depth of field that will be critically sharp 
wlien working close up to the subject, as one has to do 
when recording the movements of small insccTs, will be 
limited practi('ally to a few inches. nece.s.sitating con- 
stant most careful readjustment ol the focus, should 
j tlic creature approach nearer to the ('amcra or elect to 
j move fiirtlier aw-ay ; wliile owing to the enormous 
subsc<|uent enlaigenK'nt of the picture when ])rojectcd 
on the screen, every detail must be recorded on the 
negative film with mier()S('opi(' siiari)ness. Last, but 
by no means hast, the .subject, if a bird or a mammal, 
bus to be aeeuslomed to the prc.sence, and the sound 
wlien in operation, oi the kineinalograjih (vimera ; thi.s 
often calls for ('onsiderable patience, for all w’ild 
creatures are suspicious oi unfamiliar objei'ts or sounds. 



F'ig. 5.- 


, — Nest completed, and female depumimg opawn, while male gmtrdK the nest. 

Even in captivity, this inbpm mi$tnfiLt and uneasiness 
in the Presence of ak unfjhuSiar'^t or ‘Sound is main- 
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tained, and may result in agitated, unnatural move- 
ments, giving a totally false impression of the true 
natural characteristics of the animal. 

This has been .demonstrated on several occasions in 
making records of some of the shyer animals in the 
collection of the Zoological Society of Tendon. In 
obtaining successful records of the rare and interesting 
maned wolf of South America, the kinematograpli 
apparatus had to he set up again and again and the 
mechanism run without any film, before tlie animal 
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could be induced to tolerate its presence or move about 
in a natural manner. Chi the other hand, the anthropoid 
apes, like children of the human race, are so intensely 
curious and interested in w'hat is going on, that they 
will cease playing alxiut in their normal fashion untiT 
they have been permitted thoroughly to examine the 
apparatus and satiate their curiosity. 

We are indebted for the accompanying illustrations 
to the directors of British Instructional Films Ltd., 

1 26-27 D’Arhlay Street, Wardour Street, London, W.i. 


Meteorological Perturbations of Sea-Level. 

By Dr. A. T. Doooson. 


|T is always understood that the predated heights 
* of high and low lid.d water do not take into 
account the variations in the height of the sea due to 
w'ind and to air-pressurc', and that the errors due to 
these I'iUises may he ot (^onsiderahle magnitude. With 
the large ships that are now in common use the margin 
hetw'ct'n sea-lH*ttom and ship-bottom is small, and 
since m;in\ ol the largest [lorts in the w'orld are situated 
in com])ariiti\ ely shallow water, navigation, both in 
channels and into do( k, is ( .irried on only with constant 
1 cfcrence to the state ol the tide. A particular example 
ol the problem is that of loading a vessel in dock : how' 
nuK h cargo must be left on tlie quay-side so as to lea\e 
sufficient clearance for the vessel to get safely out of 
dock ? 'I'lie cargo so lett has afterwards to be trans- 
jKirled by lighter, with conseijuent int rease of expense. 
If the tide is lower than was expected there is increased 
risk to the vessel, and if the tide is higher than was 
expected needless expense has been caused through 
leaving cargo to lu' transported hy lighter. It is 
therclorc obvious that a ton-cast oi the effects of wind 
and air-prtssiire on se.i-level and tides would be of very 
great advantage to navigators in and near a port, and 
for this reason nuuh attention has recently been given 
to the subject. 

Tlie effects of wind and air-pressure on .sea-level are 
also important factors for engineers engaged in the con- 
struction oi harliour works. Again, they are of im- 
portance* in Lfinnexion with geodetic surveys, since 
sea-level is an fihv-iou.-, datum from which to take 
measurements ; hut it has lieen shown hy the Ordnance 
.Survey (“ Second (Geodetic Levelling of England and 
Wales,” p. 34) that measurements by levelling gave 
mean sea-lcvcl at Dunbar and Liverpool respectively 
o-S ft. and 0*4 ft. higher than at Newlyn. These 
discrepancies cannot be attributed wliolly to errors of 
levelling, and there is reason to believe tha.t part of 
the explanation is connected with climatic causes. 
Investigations as to the variation of sea-level with wind 
and pressure liave been made by Mr. 11 . L, P. jolly, 
of the Ordnance Survey, and are referred to below^ 

Most investigations on this subjei't have been con- 
cerned with air-pressure and not with wind, the sea 
being regarded as a negative water barometer; the 
“ constant ” for the barometer, however, varies much 
from place to place, and even according to the numerical 
method used in obtaining it. 4 British Association 
Committee in 1896 reported that the effects of mnd 
and pressure W no law could be established ; 


the methods of investigation, however, were faulty. 
A successlul reduction to law for both wind and pressure 
in connexion with tides at Ymuiden was published by 
Ortt in 1897. his method being to collect together 
observations for given ranges oi values of pressure, 
wind direction, and strcnglli. This method has been 
used, in essence, bv otlier continental workers. Prof. 
R. Witting (Bulletin de la Sodctc de Geographic de 
F'inlandc, Fennia, 3(). No. 5. i<)i8) has elaborated a 
method ol com])aring the gradients ot the sea-level in 
the Baltic Sea with the gradients ot the pressure- 
svstem over the sea ; this method is strieth in accord- 
ance with theoretical < onsideralions, but it requires 
a large number of observing stations, and is most 
confidently applied to narrow seas. Ills use of pre.ssure 
gradients instead oi wind-strength and direction of 
W'ind is very commend. ilile. and was utilised hy Mr. 
Jolly in his investigations, leading to Jhe simple 
formula 

k(B- B) t A(K-E) + /i(N-N), 
w'here f is the meteorological disturliam e of sea-level ; 
B, E, N are the values of the local barometric pressure 
and its gradients to tin* east and north re.spectively ; 
bars denote means in the interval of time con- 
.sidered, and k. A, //, are constants determined from 
observation. 

This tormula is valuable because it lends itself very 
easilv to numerical metliods, and fairly acc urate values 
ol the constant.s may he obtained from observations 
extending over onlv a month, whereas an elaborate 
method like* Ortt’s rec^uires far more observations and 
muc'h more labour. It represents the perturbations 
of mean sea-level witli a fair degree of accuracy. 

The formula has Ixen used extensively at the Tidal 
Institute at Liverpool, and has vielded .some very 
interesting results. It is easy to deduce from it the 
direction of the most effective wind for raising sea-level 
at the place considered, and this has been evaluated 
from a month’s nb.servations at various places on the 
British coast, the results being illustrated in Fig. i. 
The arrows give the dir(x;j,ion from which the most 
effective winds blow*, and the lengths of the arrows are 
proportional to the effects for a given strength of 
gradient in the most appropriate direction. Many 
previous investigators dealing with the perturbations 
of mean sea-level on the Continental coast of the North 
Sea hAve- found that the most effective winds for 
raising sea-level there are those whicli blow towards 
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the shore, and conclusions have been formulated that 
the effect is due to the local wind blowing the water 
towards the shore. This conclusion is not substantiated 
by Fig. I, for the winds whicli raise sea-level on the 
east coast of Britain are those which blow away from 
the shore. A westerly wind therefore raises the water 
of the whole of the North .Sea in some degree or other, 
and this effet't must therefore be due to wind blowing 
over a large area to the nortfi of Scotland. The 
direction of the most effertiv'^e wind at Felixstowe has 
a much larger northerly component than is present 
at Dunbar. In other words, a northerly wind would 
Imve little effect at Dunbar as <ompared with Felix- 
stowe, the rea.son probably being that the sea becomes 


shallower towards the south, agreeing with theoretical 
conclusions that, apart from the effects of rotation, 
wind operates more effccti\'ely in shallow water than 
in deep water. 

The Irish Sea gives some interesting results. It 
would appear that from Newlyn northwards the most 
effective wind has a large southerly component. Local 
influences are far more mij^kcd at Ncwi)Ti and Cork 
than at Holyhead and Belfast, while the effect of the 
broadening opt of the Irish Sea is shown slightly 
at Holyhead and still more at Liverpool, where the 
westerly component of the wind shows its influence, 
Euid again the shallower water of the upper part of the 
Irish Sea helps the effect. 

^Some of these conclusions could have been formulated 


roughly from qualitative statements in seamen^s 
almanacs, but what gives value to the results dealt 
with above is that they are expressed quantitatively. 
Further, qualitative statements are liable to give not 
the most effective wind for a given wind-strength, but 
that wind which has happened to give a storm-effect. 

The predominating factor in the above results is the. 
southerly wind operating on the Atlantic water south 
of Ireland. This (onclusion has been verified for 
Liverpool by applying an extension of the formula so 
as to include Atlantic winds (south of Ireland) as well 
as local winds. The results show that, for a given wind- 
.strength operating in the mo.st favourable direction in 
each case, the Atlantic wind has 50 per ('cnt. more 
effect than a local wind, in spite of the deeper 
Atlantic water being less favourable to wind 
effects. Furtlicr, the most effective Atlantic 
wind blows from the soutli and the most effective 
local wind from almost due west. 

When we correlate tlic pressure sy.stcm at 
a fixed time with the mean sea-level at a variable 
lime we find that the correlation between the 
sea.-level at Liv'crpool and an easterly gradient 
of pressure, lorresponding roughly In a south 
wind, is great e.st when the mean sea-level is ‘ 
taken about fifteen hours later than the corre- 
sponding pressure gradient. The TCorre.sponding 
time for Newl}n is nine hours. For a northerly 
gradient, however, the time different e lor maxi- 
mum correlation with mean level at Liverpool is 
jiraclK ally zero. These results are in conformity 
with those just discussed, for we should expect 
a huge time-interval for setting up the circula- 
tion oJ water from the Atluulic and a small 
time interval for effects generated in the Irish Sea. 

It ran be deduced, thcrelore, that the most 
favourable conditions for giving exceptional effects 
on sea-lcvel are those in W'hich a .south wind blows 
for some hours, filling the Irish Sea as a whole, 
and then changes to the w’est — the rapidity with 
which the west wind operates is apparently 
favourable to storm-effects. 

The correlation bctw'een mean level at Liver- 
pool and the fluctuation of the local atmospheric 
pressure is greatest when the sea-level is taken 
alxiut three hours earlier than the pres.sure. For 
Newlyn the time-advance is five hours. These 
results are of very great interest : the anticipation 
in mean sea-lcvel of changes in barometric pressure 
is probably due to the different rates of travel 
of disturbances through air and through water. Ferrel ^ 
(U.S. Coast Survey, Report, 1871, p. 93) in 1871 
noted that the changes in sea-level in Boston 
Harbour, U.S.A., appeared to anticipate the 
barometric pressure. ^Vnticipation of coming storms, 
according to Dr. Bell Dawson (Trans. Roy. Soc., 
Canada, 1909, pp. 186-188), is also shown in the 
currents off Newfoundland ; a change in magnitude 
and direction is noticeable some twelve hours before the 
onset of a storm, and generally (with some exceptions) 
the current sets more strongly towards the direction 
from which the wind is about to blow. This pheno- 
menon is regarded byi;he local fishermc]^ ^ aSl unfailing 
indication of bad T^e,itiltid][>aitQry effects 

wnrthv nf fuller ■< . ' 





November 24, 1923] 


NATURE 


767 


Current Topics and Events. 


The Royal Swedish Academy of Sciences, Stock- 
holm, has awarded the Nobel prize for physics for 
1923 to Dr. R. A. Millikan, director of the Nonnan 
Bridge Laborator>' of Physics at the California 
Institute of Technology, Pasadena, and the Nobel 
prize for cheinistr)^ for 1923 to Prof. P'. Pregl, pro- 
fessor of applied medical chemistry in the medical 
faculty of the Karl Franzens University , Graz. 
Austna. Dr. Millikan is best known for his work 
on the determination of the absolute value of the 
charge of the electron Before his' experiments 
various measures liad been made of this, by con- 
densing a cloud on free electrons in a gas and observ- 
ing how the cloud behaved Millikan found that 
it was possible to watch the single drops, and thus 
discovered many inaccuracies to wliicli the earlier 
work was subject, and this enabled him to modify 
it into a method of precision. In his final arrange- 
ment, a small drop of oiL or mercury was watched 
in a microscope as it slowly fell under gravity or, 
acquiring a charge, rose m an electric field. In llus 
way he could observe directly the atomic nature, 
of electricity ; for if the speed of the droji ever 
changed it w^nild always change by a discrete amount 
In th(‘ course of these experiments he w'orked out 
the problem of the motion of a sphere in a viscous 
fluid, and found under what conditions Stokes’s law 
IS verified ; more recently he has made his work 
tlrrow light on the nature of the collision of a gas 
molecule with a solid or liquid surface. It is a 
fairly safe prediction that it will be long before 
methods are devised which will give more accurate 
values than Millikan’s lor the electronic charge and 
the associated constants. (Jnlv secoml in importance 
is his vi‘ry accurate determination of the quantum 
by means of the photoelectric elfect. His work 
not only comjiletely verified the Einstein theory, 
but alsf) showed that the “ limiting potential ” of 
that theory is identical with the ordinary contact 
potential. Since then Dr. Millikan has added a great 
deal to our knowledge of the sjiectrum in the region 
of very short waves. 

The I.ondon School of Tropical Medicine, co- 
operating with the New Zealand Government, has just 
sent an expedition to Samoa to study the depopula- 
tion of the Pacific from the medical point of view. 
The expedition is led hy Dr. Patrick Buxton, and will 
probably be in Samoa about two years. It is proposed 
to select a small island and try to exterminate Aedes 
•variegatus {pseudo sentellaris), the particular mosquito 
which carries filariasis : a majority of the natives are 
infected with this disease. This large-scale experi- 
ment should afford information about co.sts and 
methods, and will be of value in many parts of the 
world. An investigation of all biting insects will be 
made, and the party is equipped to study the problems 
of ventilation and temperature in various types of 
house. An effort will be made to collect insects in 
general, even those of no ecorjomic importance, 
because it is presutned tkat k |>ecuUar iauna still 
exists in the virgin forests which cover the -centres of 
the idandt. 


exterminated by enemies introduced from other 
islands. 

With the December issue the monthly publication 
of the meteorological ocean charts ceases. The 
information supplied on tlie back of the.se charts will 
in future appear in a monthly magazine entitled the 
Marine Observe* which will be on sale by the Stationery 
Office. The magazine will be supplied free to the 
commanders of all ships on the list of regular observers 
to the Meteorological Office. The face of the charts 
for each month of the year, w itli information which is 
of a permanent nature, have been jinnted in limited 
numbers, and one set wdll, w e understand, be supplied, 
according to its trade, to ('ach ship on the list of 
regular observers, on request being made by the 
commander. These charts of frequencies and normals 
of the North Atlantic or East Indian Seas for each 
month of the year may be purchased at one shilling 
each from the Admiralty chart agents. The December 
issue of the East Indian chart contains a useful index 
to the mforniation published on tlie back of the 
charts from iqoO onwards 

The many friends of Sir Arthur Schuster will learn 
with much regret that a few days ago he met with an 
accident wdiich may lead to the loss of sight of one of 
his eyes It appears that he was accidentally struck 
by a golf-club while standing near a lady player, the 
result being that his glasses were broken and a piece 
of glass entered one of his eyes. 

The selection committee of the Harrison Memorial 
prize, w^hich, in acconlance wdtb the trust deed, 
consists of the presidents of tlie Chemical Society, 
the Institute of Chemistry, the Society of Chemical 
Industry, and the Pharmaceutical Society, will meet 
.shortly to consider the first award of the Harrison 
Memorial prize. The prize, of the value of about 
150/., is to be awarded to the chemist of either sex, 
being a natural born British subject and not at the 
time over thirty years of age, who, in the opinion 
of the selection committee, during the previous five 
years has conducted the most meritorious and promis- 
ing original investigations m any branch of pure 01 
applied chemistry and published the results of those 
investigations in a scientific periodical or periodicals. 
Provided that m the opinion of the selection com- 
mittee there is a candidate of sufficient distinction 
to warrant an award of the prize, the first award is 
to be made in December next. The selection com- 
mittee IS prepared to receive applications, nomina- 
tions, or information us to candidates eligible for 
the prize, which must be addressed to the president 
of the Chemical Society, and should reach Burlington 
House, Piccadilly, London. W.i, before December lo. 

On November 14, Prof. R. A. Peters delivered his 
inaugural lecture as Whitley professor of biochemistry 
in the University of Oxford. Speaking of the inter- 
change of teachers between Oxford and Cambridge, 
which he thought was to the advantage of both 
^Universities, he directed attention to the fact thaf 
Oxford ‘had inclined to the synthetic and Cambridge 
^ l>iochemi5try. The steam- 
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ngine '' view of the body has been proved inadequate ; 
iitrition cannot be expressed in terms of calories, 
he protcin.s of food enter the blood as ammo-acids ; 
he body forms its own proteins. The connexion 
if tween " miners’ cramp ” and the loss of salts is 
/(‘ll established, and gives promise of further light 
II other morbid conditions Increast'd cleanliness 
1 food lias tended to r;ins<- n dctu leru \ in vitamins 
head and rice li,i\c lioth sufliTcd m tins respect, 
lit undt^r ci\'ilisf(l conditions the defu'ient y can be 
lade lip in other wavs \ new nnporlance to 
hysiological chemistry is given bv the discovery 
f file functional activity of endocrines \ large 
udience, including the \’i( e-('lianeellor, was present 
t the lecture. 

We learn from the l>r/f<n.t Trlcf'rdf^Ii of 

►ctober 24 that a new Natiir.ilists’ l-'ield C lub, .stvled 
lie " Koute,” h.is been iotiinU’d tor northern Antrim, 
nd that it is altiliatcd to tin' Belfast ('lub. The 
ittcr now^ nmnbers 703 nunnlieis, and has been 
eserilx'd bv those who denvi' mncli mental profit 
"om its various nu'C'tings and excursions as a second 
niversity for Jielfast It has tlie advantage of 
staining as advisers nunnbc'rs who have watched and 
istcrcd its progress for more than fifty years. 

It is announced in Sdi nrr tliat Mr John J) Bocke- 
dler, jr,, lias givt*n 100,000/ tow^ard the endowment 
,ind of 400,000/ Te(|nirefl 1 )V the NewA'firk Zoologu al 
ociety, and will contribute a fnrtlier too, 000/. as soon 
s the society raises another 200,000/ Mr. Edw'ard S. 
larkness lias givini 20,000/ and the estate of Mrs 
rederic J'erris 'rhompson 10,000/ h'or some tunc 
lie Society has been caiTving educational, philan- 
hropic, and civic burdens far beyond its financial 
^‘sonrees. Mr. Kockefeller’s gift is without restne- 
ions and the income becomes immediately available. 

NcTTiricAFioN IS given b\' the (. hemical Society that 
pplications for grants from the socielv’s research 
Lind (made upon forms obtainable from the .Assistant 
iccrctary, Thirlington Mouse, W.i) must be received 
n or before Saturday, December i The income 
rising from the donation of the Moldsmiths’ Company 
^ to be more or less especiallv devoted to the en- 
ouragement of research ni inorganic and metallurgical 
hemistry ; the income from the Perkin memorial 
nnd is to be applied to mvc*stigations relating to 
iroblems connecteil witli the coal-tar and allied 
adustrics. , 

The following otiicers ha\e been elected ])y the 
^ondon Mathcinatu al Society for the .session 1023- 
924: — Prrsutt'iit ■ Prof. W. H, Aiming; PifC- 
^resklenta \ Prof. J.. N. (I Idlon, Prof. H. Hilton, 
,nd Prof. A. E. JoUifle , J rai.sinrr : Dr. A. E. 
Vestern ; Srrniartr^ • I’rof. G. 11 . Hardy and Prof. 
J. N. Watson ; Otiu'r Mcnihcr’i of fhf Council : Mr. 
[. E. Campbell, Prof. \ 1 .. Dixon, MissH. P. Hudson, 
h-of. G. B. Jeflerv, Prof A. E. H. Love, Mr. E. A. 
/lilne, Mr. L. J. Monlcll, Mr. E, P. Pidcluck, and 
4r. F. P. VVhite. 

ViscouKt Long oe Wraxall has accepted the 
iresidency of the forthcoming Empire , Mining and 
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Metallurgical Congress to be held at the British 
Empire Exhibition on June 3-6, 1924, of which the 
Prince of Wales is honorary president. The following 
have accepted invitations to become honorary vice- 
presidents of the Congress ; The Secretary of State for 
the Colonies , the Secretary of State for India ; The 
Secretary for Mines , the Prime Ministens of Canada, 
Australia, New Zealand, and Newfoundland ; the High 
Comiinssioncrs of the Dotmmons and British India; 
and the J.ord Mayor of London. The presidents of the 
seven convening bodies {v Naiuke, September 22, 
P- 45i) ^»ct as vice presidents and will preside 
over the sections wnth which they are concerned. 

I'lin issues of the Journal of the Koyal Society of 
Arts for October 5, 12, and K) contain the three 
Cantor Lectures bv Mr J E. Sears on precise length 
in ensure men Is To tliose who liave not access to the 
various publications of the National Physical 
Laboratory, these lectures provide up-to-date in- 
formation on the methods m use tlicre for maintaining 
the ultimate standards ol length and for accurately 
loinparmg the secondary st.indards m use m industry 
w'lth the ultimate standards. The instruments used 
are almost all unique, and the accuracy attained with 
them one millionth of an inch. Wc are glad to note 
that, as the result of worji done by one of the sta'fi[^ 
of the J^aboratorv, it i^iUkely ti^t gauges of the 
accuracN of the Johansson gaiigesJ^om Sweden v\ill 
be made on a eoniTnennal scale in Great Britain 

On Thiirsthiy and PTiday, November 8 and 9, the 
sixth joint meeting of tlie Challenger Society and 
representatives of Marine Jfiolngical Stations was held 
at Cambridge iiniler the cliairmanship of Prof j. 
Stanley Gardiner 'J he meeting was attended by more 
than fifty representatives of various organisations. 
Papers were rcaii by Messrs J. Barcroft, G Bidder, 

E. Blackman, H G. Carter, H AT l-ox. j. Cfrav, 

W. B Hardy, H G. Hopkins, T. Moran, J. Piqu^, 

J'. A. Potts, J T. Saunders, and J. M, Wordie. 

Special attention was paid to the problems of cold 
storage. These meetings, which were maugiirated 
and are assisted by the Development Commis.sion, are 
held periodically at the various marine laboratories 
and elsew'here 

The opening meeting of the Illuminating Engineer- 
ing Society on November 13 w'as, as usual, devoted to 
reports of progress and (exhibits illustrating develop- 
ments in lighting. Mr. Gastcr, reviewing progress 
during the vacation, alluded to tlie appointment of a 
('ommittee on Illumination by the Department of 
Scientific and Industrial Pesearch, and mentioned 
that the ncxi technical session of the International 
Illumination Commission is to be held in (xeneva in 
July next year. A conference dealing, among other 
matters, with industrial lighting, is being arranged by 
the International Labour Bureau of the League of 
Nations m (jeneva in the same month. Reference was 
made to the newly-formed Association of Public 
Lighting Engineers as an illustration of the growing 
interest in ijluminafion and the need brii^ging the 
aims of the, Society t^ore ^ nipple of the public. 
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This point was again emphasised in the report 
presented by the Committee on Progress in Lamps and 
Lighting Appliances, which described efforts being 
made to effect standardisation of lamps and fittings. 
Amongst other recent steps ten standard ty^jes of 
lamps suitable for automobile headlights, meeting the 
requirements of practically all British cars, have been 
evolved. Mr. L. E. Buckell showed some of the very 
large gas-filled electric lamps consuming 3000-4000 
watts and other types with filaments specially designed 
for projector work. A new feature was the process 
for spraying bulbs with finely divided china clay ; 
this gives a soft light and good diffusion, wdth an 
absorption estimated not to exceed 7 per cent. The 
sprayed surface is said to have good wealing properties, 
and it IS believed that these lamps will prove u.sefiil in 
cases where they arc unavoidably exposed to view in 
the direct range of vision and yet it is desirable to 
avoid glare. Ahss lieatrici' Irwin gave a demonstra- 
tion of the colour filter sistem associated w'lth her 
name, a variety of lighting units consisting of cylinders 
of hand-painted parchment papier in pleasing com- 
binations of colours being shown. 

IjvAfi ft R. 38 received from Messrs. Newton and 
Wright, Ltd., 471-3 Hornsev Road, N.i<), describes 
the “ Harley " unit for dental radiology. The chief 
feature of tlie apparatus is ni the movements of the 
X-ray tube, which is a vi'ry im])()rtant feature in 
practice. Llexibility is here combined usefully with 
rigidity, and arrangements arc made which allow' of 
stereoscopic radiographs being taken. The high- 
tension transformer is oil - iininersed, and when in 


action one pole is earthed ; a separate transformer 
with the necessary adjustments for the control of 
the filament current of the Coohdge tube is supplied. 
In order to vary the penetration of the X-rays, four 
alternative voltages may be applied to the tube 
terminals. This appears to be an ample margin for 
the requirements of dental radiology. 

Messrs. C. F. Caseu.a and Co., Ltd., 49 and 50 
Parliament Street, London, S.\Y.i, have issued a 
new catalogue. No. 523, which contains particulars 
and illustrations of a very wide range of surveying 
and drawdng instruments and appliances. Detailed 
specifications are given of the more important instru- 
ments niannfactiired by the firm. In the design of 
several of these, many improvements are embodied, 
which either give some additional facility to the "user 
or increase the accuracy or length of life of the instru- 
ment. A notable addition to the list is the new 
double-reading micrometer tlieodolitc, which has been 
designed for geodetic and exploration purposes where 
accuracy of the highest order is desired. In this 
instrument tlie diametrical points of the circle are 
brought together in one field by an optical arrange- 
ment. It IS therefore possible to set the telescope 
on the object, take the readings of the bubbles and 
all four readings of the circle without moving from 
the front of the instrument. The length of time 
spent in taking a set of readings is tliiis considerably 
reduced. This improvement is accompanied by a 
reduction in the number of parts employed, and the 
possibility of the instrument being put out of adjust- 
ment is thereby diminished. 


Our Astronomical Column, 


Rkinmdtii’s C'omet, 192311. - The following two 
observations, both made at Kimigstuhl, are now to 
hand, the positions being referred to 1923-0 : 

GMl. U.A. N.Ded. 

Oct , 3I'l o'* 22-1"' I*' 13IH 22“ 26' 36-0* 

Nov. 58 13-1 I 17 50-90 19 47 23-2 

Mr. Waterfield stales, as tlie result fif an unsuccess- 
ful visual search, tliat the object is certainly fainter 
than the nth magnitude. This faintness is probably 
the reason of the delay in obtaining a third observation. 

The November Lfonids. — Mr. W. F, Denning 
writes : “ Very stormy, unsettled weather prevailed 
during the most of the period when the return of the 
November meteors was expected, and it was not 
possible to watch for the shower on .several consecutive 
nights. Mr, I, P. M. Prentice, of Stowmarket, en- 
deavoured to obtain an early observation of the 
shower on November 10. For that purpose he carried 
out a long watch of the heavens commencing at 
5.55 G.M.T. and ending at 17.55 G.M.T. He recorded 
8^ meteors though the sky was partly cloudy at times, 
'^ix of the meteors seen were Leonids with a radiant 
point apparently at i45‘^-f 22'\ If this position for 
the radiant is confirmed it will indicate tliat the 
Leonid radiant, similarly to that of the great Perseid 
shower of August, is a movable position which 
advances about 1° per day. On November ii, Mr. 
Prentice saw 35 meteors, but the ,.sky Taecame cloudy 
before u,5o P.M.T. and i watching had to be dis- 
con^uedL,: At ' tstM OiUp:,- he sawia briAt fireball' : 
directed, 


interesting to get another observation of this if other 
observers happened to be looking for Tx-onids on the 
night of November ir at aliout 12.38 (LM.T,” 

The Kxtkafocal Method of studying Magni- 
tudes. — ^'Fhe advantages of this method are the 
practical equalisation of the size of disc for different 
magnitudes and eliniiiiation of the effect of peculi- 
arities of images arising from defects in the objective. 
'J’lie quantity measured is simply the density of the 
image. Mr. Jidward S, King (Proc. Nat. Acad. 
Sciences, IJ.S.A., Oct. 1923) communicates the results 
for 100 bright stars from Harvard observations. A 
yellow screen and isoehromatic plates were used, 
thus giving photovisual magnitudes. The mean 
excess of the resulting magnitudes over the photo- 
metric ones is as follows : B - 0'02, Ao o-oo, F - o'lo, 
G -0-15. K -o-i6, M -0*20. The following colour- 
indices were deduced; Bo -0-23, Ao -0*02, Fo 
-I-0-25, Go -i-o-88, Ko | 1-28, M +1-87. These are 
independent of visual observations. 

A rediscussion of the observations of Nova Aquilae, 
1918, when near its maximum brilliance, gives colour- 
index -0*19, instead of -0*35, published earlier. 
Mr. King al.so measured the colour-indices of the 
planets by the same method. I'he values are : 
Venus 4-0-91, Mars +i'45, Jupiter 4-0-96, Saturn 
(witliout rmgs) 4i'22, Uranus 0-74, These accord 
well with the ruddy colour of Mars and the " sea- 
green ” of Uranus. 

, , The paper also contains new formulse for the effect 

;''of phase-apgle on the magnitudes. 
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Research Items. 


MYciiN;i-AN Klkments in the North iEoEAiyf. — 
ilr, Stanley Casson has contributed to the November 
lumber of Man an interesting analysis of the traces of 
ntrusive Mycenaean culture in Macedonia and Thrace, 
dycenaean pottery is derived from nine mounds m the 
rhermaic Gulf, mostly in the neighbourhood of 
ialonika, and all but three on the seashore. All this 
dycenajan ware belongs, with one exception, to the 
dose of the third Late Mmoan period. Mr. Casson ’s 
ionclusioD is that probably Mycenaean imports were 
jurely local and were derived by trade along the sea 
mte from the south to the Thermaic Gulf. He 
igures two rapiers from (irevena on the upper waters 
)i the Haliacmon and one from Karaglari in the 
!^cntral Bulgarian Plain which belong to the type of 
dycen®an rapier common in the last two Minoan 
leriods. The former appears to have passed up the 
i^ardar Valley or by way of Thessaly ; the latter along 
:he Struma. East of the Strum a no traces of Mycen®an 
mlture are recorded along the Rurojiean shore, anil 
VIycen®an traders appear to have had no port of call 
DCtween Salonika and Troy. 

Climate and the Nasal Index. — At the Tnter- 
aational Medical Congress held m London in 1913, 
Prof. Arthur Thomson read a preliminary com- 
munication on "The Correlation of Isotherms with 
V^ariations in the Nasal Index," in which it was 
suggested as a result of a survey of the nasal indit.es 
5£ me inhabitants of America that the greatest nose- 
width was to be found near the " heat-equator,” and 
that a narrowing was I0 be found in passing north 
and south to Baffin’s Bay and Tierra del Euego. A 
joint paper by Prof. I'lionison anil Mr. L, ?I. Dudley 
iBuxton which appears m vol. lin., pt. i. of the 
Journal of the Ko\dl Anfhrojiological Institute, gives 
the results, of an extended investigation on these lines, 
from which it would appear that in fact a platyrrhine 
nasal index is associatea with a hot moist climate and 
a leptorrhine nasal index with a cold dry climate ; 
the intermediate conditions being associated with hot 
dry and cold moist climates. Both on the living 
(males) and on crania there is a positive correlation 
between nasal index and temperature. The same 
applies to nasal index and relative humidity in the 
living, but m crania the correlation is small. The 
result of the application of this line of investigation 
to prehistoric skulls is interesting. The platyrrhine 
character of the (irirnakli skulls would assign them to 
a warm Monstcrian period ; but tlic skull from La 
Chapelle aux Saints, iieing platyrrhine, should belong 
to a warm perioil, whereas it is usually as.signed to a 
cold Moiistenan period. 

Freudian 1’sycttologv and Evolution Till’ ok y. 
— In the Transactions of the Croydon Natural History 
Society (vol. ix. pt. 3) tliere is an interesting article 
by Mr. C. C. Fagg on the " Significance of the Freudian 
Psychology' for the Evolution Theory.” The article 
consists of three parts. In the first the author out- 
lines tlie discoveries of J^reud, in the second he sketches 
the salient features of the evolution theory, and in the 
third he attempts to inteipret the second in the light 
of the first, 'flic paper is interesting as an indication 
of a scientific attitude of mind towards the Preudian 
theory. That theory lias suffered almo.st eijually 
from the uncritical assimilation of all its tenets by 
enthusiastic supporters and from the still more un- 
critical attacks of those who found its doctrines un- 
palatable, Mr. Fagg relates certam aspects of it to 
phenomenR well known in the biological sciences. He 
Interprets the stalk of the fixed infusorian as of the. 
natui^e of neurotic symptom ; 


reacted to fear, as in the case of the foTaminifera, by 
putting on a coat of armour made of carbonate of lime 
or silica, a compromise formation which put a limit 
to their evolutionary possibilities ; only those amoe- 
boid forms which retained their mobility and plasticity 
in the face of danger were able to bridge the gulf to 
metazoic life. He holds that there arc many instances 
from palseontology to show how, in reacting to fear 
of environmental dangers, races have sold their souls, 
so to speak, for some measure of security. He 
believes that a consideration of some of the findings 
of Freud would do much to help in the aggravated 
question of the inheritance of acquired characters. 
He hopes that by an extension of our knowledge along 
the lines indicated by psycho-analysis we may some 
day be able to make a world fit for children to live in, 
a family and social environment in which super- 
babies may develop into super-men. 

Cattle Feeding. — The idea which appears to have 
suggested the investigation recorded in " Under- 
Nutrition in Steers,” by F. Ci, Benedict and E. G. 
Ritzman (Carnegie Institution of Washington), is that 
it might be economically advantageous to underfeed 
cattle during the winter, when feeding stuffs are 
scarce and dear, if it could bo demonstrated that a 
prolonged period of semi-starvation did not inflict on 
the animals any permanent disturbance of their 
internal economy such as would hinder fattening 
in the succeeding summejr. For the purpose of the 
investigation 14 steers m Ml w'ore intensively studied, 
12 of them during the year November uiiS to 
November 1919, and 2 duriiig the succeeding year. 
For the first fortnight the ration aimed at bare main- 
tenance, for the next six months at approximately 
half iiiaiiitcnance, after which a full fattening ration 
was given. It was found that although during the 
SIX months on half maintenance the animals lost 
approximately 25 per cent, of their original live weight, 
they soon regained this when given a full ration, after 
which they fattened normally, and, when slaughtered, 
produced saleable beef. Thus the absence of per- 
manent ill effects of prolonged and severe niider- 
nutntion is clearly demonstrated, but it is unfortunate 
that the authors were prevented from considering the 
economic results of their investigation. Tn the 
absence of anv economic discussion it cannot fail to 
strike the British reader that the investigation loses 
much of its impt^rtauce. Under-nutritioii of store 
cattle during the winter is a common phenomenon in 
the pastoral districts of the west of England, and when 
practised on young animals is supposed to be re- 
s])onsible for many of the shortcomings of stores which 
are transported to the Midlands and the Eastern 
Counties for subsequent fattening. Idic publication 
contains, however, clear descriptions of many very 
ingenious instruments used 111 the determination of 
the digestibility of the feeding stuffs and in the 
measurement of gaseous metabolism. Many British 
experimenters would profit by studying the discussion 
of the accuracy of live weight measurements on which 
they are apt to place implicit couhdence. 

Plant Propaga jton. — Mr. C. T. Musgrave has an 
interesting note in the Journal of the Royal Horti- 
cultural Society, volume 48, parts 2 and 3, issued 
September 1923, under the title " Methods of 
Propagation in an Amateur’s Garden,” which again 
directs attention to the numerous problems that 
immediately arise when The j^empirical drjtki alone 
\available in this shbject,>?«i« 
lik.MusgfeynjdiatinguuL^tiQtnMi^l^ 
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thc'jrear, and soft cuttings, among which he dip- 
tinguishes again between truly soft herbaceous plants, 
such as the geranium, and the “ firmwood *' cutting 
of a shrub such as Escallonia. For firmwood cuttings 
he agrees with the practice of using a side shoot, tom 
from the parent stem with a downward pull so that 
adittle " heel ” of the main stem is left attached to it. 
Such “ heeled ” cuttings arc descnbed as almost 
invariably easy to strike. Fuchsia, on the other 
hand, strikes better if a piece of stem is cut off just 
below a node, rather than from a side shoot broken 
off with a " heel " ; clematis again, for some puzzling 
reason, always roots best if cut about an inch below 
a node. The author points out that the layering 
method so frequently adopted with carnations is 
also very successful with rhododendrons, hardy 
azaleas, and other hardy shrubs. 

Assimilating I’issuk in the Plant. — As first part 
of vol. iv. of the Handbuch der Pflangenanatomie, 
edited by K. Linsbauer (Berlin ; Gebriider Boni- 
traeger, 1923), there has apjieared a review of the 
assimilating tissues by Fritz Jurgen Meyer. A full 
bibliography and index appears with the review. The 
various forms of assimilating tissue are fully de- 
scribed, palisade and .spongy tissue, arm palisade, 
assimilating epidermis and bundlc-.sheath, etc., and a 
r&uiiKj given of the various views as to the develop- 
ment from special assimilating tissues. The con- 
clusion seems to be that we have not yet escaped 
from a somewhat barren controversy as to the relative 
importance ot alternative teleological explanations 
based upon its assumed functional activity. The 
mam protagonists have been Staid and Haberlandt. 
Stahl argued that the palisade system was the ideal 
system for strong light, the spongy for weak light, 
hence the relative proportions of these tissues m sun 
and shade leaves That light exerts an important 
influence is supported by the recent experiments of 
Liese, wdiich show the walls of the palisade cells 
adopting a different angle when developing m a 
radiation that (’omes in dilterent directions, Haber- 
landt. on the other liand, developed as explanatory 
principles tw'O adaptational recjuirements — (i) an in- 
crease of cell surface, lus main clue to the structure 
of palisade and arm-palisade tissue ; (2) an increase 
of length ill the direction along which assimilates 
move in the cell, an important guide to the inter- 
pretation of spong}"^ parenchyma. Other authors, 
notably Areschoug and Rywosch, have argued stoutly 
for the importance of transpiration and the moisture 
conditions of the leaf, finding various reasons why 
different Ij'^pes of tissue are best suited to certain 
moisture conditions. All those view's are usefully and 
critically reviewed m this monograph. 

Indian Agricultural Statistics. — The agri- 
cultural statistics of India for the year 1920-21 have 
been published in two volumes by the Department of 
Statistics, Calcutta ; the first volume deals with 
British India and the second with certain Indian 
states. Among a mass of valuable returns dealing 
wdth acreage cuHivatcd, areas under irrigation, extent 
of different crops and live-stocks, and harvest prices, 
it mav be noted that the total area sown with crops in 
British India m 1 920-2 1 w'as 5 per cent, less than the 
previous year, and represented 34 per cent, of the 
total land area. Owing to the fact that some areas 
are sown more than once in the year, the gross sown 
area really amounts to rather more than this figure. 
In the native states the sown area was about 40 per 
cent, of the total land area. Food crops acepunted 
for 82 i^7 respecwely^^^^^ tj^we two 

totals., ... — 

practiWIly^Sff 


was a slight increase. The area under cotton showed 
a decrease of 9 per cent., and the area under oil seeds, 
2 per bent, The rainfall was above normal in Bengal 
and Assam and much of Burma, defective in tne 
United Provinces, Raj pu tana, and Bombay, and 
especially so in the Punjab, Sind, and Central India, 
but excessive in Madras. 

Australian Notonectids^. — The Australian water- 
bugs of the family Notonectidje form the subject of 
a contribution by Mr. Herbert M. Hale to the Records 
of the South Australian Museum, vol. ii. No. 3, June 
1923. The predominant genus is Anisops, which has 
eight species ; nothing previously appears to have 
been knowm concerning its life-history. Mr. Hale has 
been able to fill this gap to some extent in describing 
the biology and metamorphoses of the commonest 
species, A. Hyperion, which occurs in both running 
and stagnant water. It was reared upon mosquito 
larvcE and pupa*, which were eagerly devoured, an 
average of 200 being consumed by each isolated 
nymph in less than four weeks. Among other genera, 
Notonecta and Plea are each represented by a single 
species and there is but one member of the family 
Conxida : — Porocorixa ht rtifrons . 

Recent Sheli.s from Java. — This first instalment 
of what promises to be an important catalogue of the 
" Recent Shells from Java ” contains an enumeration 
of the Gastropoda by Dr. C. H. Oostmgli. The work, 
written in English, is founded on a collection, chiefly 
of marine shells from Java, which is kept in the 
Geological Museum of the Agricultural High School at 
Wageningeii (Holland), and of this by far the greater 
part was made by Prof. J. van Baren. An exact 
knowledge of the recent mollnscan fauna being of 
much importance for the study of the Upper Tertiary 
fauna of Java, the author has approached the subject 
in some detail. That is to say, a copious synonymy, 
and notes of its distribution in the western Pacific 
generally, with geological occurrences where known, 
are given with each species, while there is a very good 
phototype plate of some of the forms. 

The Glaciation of North-eastern Ireland.— 
Major A. K Dwerry house contributes a remarkable 
paper on this .subject to the Quarterly Journal of the 
Geological Society of London, vol. 79, p. 352 (Sept. 
1923). The area covered is a wide one, from Torr 
Head to Slieve Gallion, thence acros.s the wUd moor- 
laml of central Tyrone ; then away to the east coast 
again across Lough Ncagli, and down to the narrow 
inlet of Carlingford Lough. The author recognises 
this inlet as a true fjord excavated by glacier-ice 
during the later phase, when the icc-flow from the 
north-west dominated tliat from the Irish Sea. Good 
use is made of the presence of pebbles from Ailsa 
Craig in inland districts, and the cour.se of the Scottish 
ice (Firth of (dyde glacier) across the country during 
the earlier phase is strikingly shown upon the maps 
(p. 419, etc.). The careful work of years is embodied 
in this paper of seventy pages, and we can only regret 
that space has not allowed of the description of the 
picturesque scenic features added by drift-mounds 
and eskers to the floors of valleys or the barren surface 
of the moors. Special attention is paid to the gravel- 
terraces deposited m ice dammed lakes, and to the 
dry gaps as records of overflow-channels throughout 
the district. U is pointed out that the recognition 
of the true nature of these channels m north-eaatem 
Ireland dates from the work of the Geological Survey 
kin 1904, Here, as elsewhere in Ireland, Mr. G. W. 

laid- the foundations of a very marked 
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The Water Sueply of Nyasaland. — There exist 
in Nyasaland large tracts of fertile land which are 
deficient in water supply. If tliis defect could be 
remedied these areas would be available for settle- 
ment by natives or Europeans. Tn Water Supply 
Paper No, r, issued as a supplement to the Nyasaland 
Government Gazette of J une 30, 1 )r h'. Dixey considers 
the possibilities offered by unrlcrground water. The 
rainfall of Nyasaland varie.s from 30 to 80 inches a 
year, but the long drv seasem which folUiws the rainy 
season leads to greal evaporation of surface water. 
In consequence, in anv iinprovemcnt of the supply, 
re.source must be had (diicfly to undcrgiound supjuics. 
Tiie granites, gneisses, and schists of the country 
are not too fa\ourable in this resjurt, but in the 
Shire valley there are extensive alluvial dtqiosits and, 
west of the Shire river, sandstone and shales overlie 
the cr\"Stalline rocks It is in tlie last-nanu*d rocks 
that the problem is most dilheult ot solution J)r. 
Dixey compares the conditions with tho^e obtaining 
in Southern Khodcsi.i, wheie at shallow depths an 
appreciable supplv of water is obtained from percola- 
tion in joints and fissures, lie believes also that a 
certain supplv nia\ be obtainc'd from shalkiw fleprcs- 
sions, know'll as “ pans ” or “ xleys," vvhicli indicate 
a considerable depth of wa-atheied rock. Tn areas 
unfavourable for w'clls, tlie construction of im- 
permeable collecting slojies and storage tanks is 
recommended. On such a slope a rainfall of .:o inches 
should yield 430,000 gallons per acre. 

Variahiiity or Tkopkal Cm.maiis — A series of 
articles have appeared m the issues of the Meteoro- 
logical Magazine lor julv, August , and Sejitombcr by 
Dr. Stephen S. \hsher ((’hicago) on the above sidqect. 
The opinion is held that tin* general emphasis upon 
uniformity m the tiopics is misleading, and attention 
is directed to the variations of temperature and wind, 
while rainfall 111 lower latitudes is shown to be more 
variable on the average than the rainfall of higher 
latitudes, h’or seasonal range of temperature, amongst 
many other places, iloiig Kong in latitude 22'" N. with 
a range of 20'' E. is ( ompared with (dasgow in latitude 
56“ N. with a range of 12"' h'. it i.s pointed out that 
the latitude of Switzerland receives much more heat 
from the sun on June 21 tlian the equator, for the 
sun at that time is about eipiallv vertical in the two 
places, while in Swot/erland the days are about 
4 hours longer, ('old snaps arc shown to occur 
commonly in the tropics from vanou.s causes With 
respect to variability of rainlall, comparison is made 
between the wettest and driest years m tropiccil 
regions and tJiosc in higher latitudes. The w^ettest 
years out of the tropics seldom exceed more than 
double the rain of the driest years, while in the tropics 
the variation of range is much greater. An important 
factor in these comparisons is the length of the period 
dealt with ; this is recognised by the author. The 
total rainfall in wettest years is very much larger in 
tropical regions than in higher latitudes. The 
erratic nature of cyclonic storms in different parts of 
the world is referred to, and for frequency and 
violence the extremes are said to be greatest in low 
latitudes. 

Atomic Weight of Boron. — W e have received a 
copy of vol. 50, No. 2 of the Proceedings of the 
American Academy of v\rts and Sciences, wluch 
contains a paper by Baxter and Scott on a revision 
of the atomic weight of boron. Taking silver as 
107-88, these workers find that boron is 10*82 from 
analyses of the trichloride and tribromide of boron. 
Improved methods for the fractional distillation ija. 
vacuum of boron halides are sdso described. - ‘ ' 


Synthesis of Lecithin. — Dr. A. Griin and 
R. Limpacher reported to the congress of German 
chemist^ recently held at Jena, that older prepara- 
tions, which had been taken for artificial lecithin, 
w^ere nothing but choline salts of glycero-phosphoric 
acid. True lecithin is obtained by the action of 
diglycerkles upon phosphoric anhydride, and sub- 
sequent action of choline bicarbonate. The purified 
product has all the phy.sical and chemical properties 
of fhe lecithin prepared from seeds, egg-yolk, and 
the substance of nervTS and brain. Optically active 
lecithins are also obtainable in this way ; the 
kephalines can be prepaicd from diglyceride, phos- 
phoric anhydride, and colamine. 

Nitrogfn Content of Wheat Grain. — The 
importance of a high nitrogen content of the wheat 
grain has led Olson [journ. Agric. Res. xxiv , 1023) 
to attempt to asccrlain whetlier this l an be v^aried by 
alteration m the controllable conditions in the environ- 
ment of the wheat plant. The nitrogen content 
seemed to be increased by widening the distance 
between the drills wlion no irrigation wsis applied, 
but under irrigation m another district tins effect was 
not obtained. On the otlier liand, irrigation per se 
exerted no influence m either direction. As maturity 
a])proaelicd, the nitrogen in the plant moved towards 
the gram, though the actual ])ercentagc in the latter 
decreased, apparently owing to tin* more rapid in- 
filling of carbohydrates. It would a^ipear that larger 
ipiantities of water are riHimrefl to n^ve the nitro- 
genous matter than 'J|e non-introgenous into the 
grams, and accordmglv an .itii]i]<‘ supply of water 
should prove hi'ueficial to high rather th.in to low 
nitrogen content, which rather contradicts the hndmgs 
with reganl to irrigation Tdiosphorus and nitrogen 
were found to entiT tlie gram simultaneously, thus 
corroborating the results of other inv'esti gators 

Lead and Peanfs. — The application of radio- 
active isotopes as indicators, mamlv by Ifevesy and 
l^anelh, has ])roved to be a powerful method of 
attacking many physico-chemical problems that do 
not readily lend themselves to direct methods. A 
further interesting application of this method is 
given m the current issue o£ the Bio(henu<al Journal 
(vol. xvii. pp. 43Q-443, i()23) by Prof. Hevesy 

(Copenhagen), w’ho has mvestigati'd the “ Absorption 
and Translocation of I.ead by Plants.” Specimens 
of Vicia Faba (horse-bean) were immersed in lead 
nitrate solutions of different eonccntrations contain- 
ing thorium B (isotope of lead) as an indicator, and 
after ignition of the various parts of the plant their 
lead content could be found by radioactive measure- 
ment of the ash. Quantitative results have been 
obtained using sohirions varying m concentration 
as much as from io-“ N. to lo'^ N. In 24 hours the 
root of the plant absorbed in the former case 60 per, 
cent, of the lead contained in 200 c.c. of the solution,* 
whereas m the latter case only 0*3 per cent. waS 
absorbed. The amount of lead passing into the stem 
and leaves is less than i/io per cent., and does not 
vary greatly with the solution concentration, indicat- 
ing that most of the assimilated lead is bound to the 
root, and experiments on displacement show that it 
is associated in the form of a dissociable but not 
readily soluble salt, and not in combination with 
carbon. Whereas a 10-^ N. solution of a lead salt 
produces toxic effects on the plant even after 24 hours, 
more dilute solutions do not. Experiments on' the 
kinetic displacement of assimilated ions by other ions 
are described in connexion with the phenamenon of 
“ antagonism,” according to which c^sftainions have 
the. capacity. oj inMbirittg;.^the;.,^ 3 Wridty by 

;^other8.' 
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Cohesion and Molecular Forces. 


I N opening a joint discussion on cohesion and mole- 
* cular forces between Sections A, B, and G of the 
British Association at its recent meeting at Liverpool, 
Sir William Bragg emphasised tlie change of point of 
view which the analysis of crystal structure bv 
X-rays has brought about. The older view, in winch 
atoms and molecules were pictured as centres of 
force exerted in all directions, and governed by some 
power law of the distance between them, has had 
some measure of success in explaining the principal 
features of surface tension and some of the departures 
from perfection in a gas. But in a solid, except 
possibly in the case of polar compounds, no satis- 
lactory results have accrued. On the newer view we 
consider, not the aggregate, but the individual, atom 
or molecule. 

It appears to be necessary to say that the very 
strong forces between atom and atom, molecule and 
molecule, are limitefl in their eflective range of action 
to distances ranch smaller than we have hitherto 
supposed. Small, it may e^'en be, compared to the 
distances between the centn's of atoms as they he 
.side by side in a crystal. A crystal conforms so 
exactlv to rules resju'ctmg its angular diniensions 
that it seems impossible to imagine its form to be 
merely the result of an average of tendencies. The 
forces of adjustment cannot, therefore, be thought 
of as a force between two jioints each representing 
one of the molecules. On the contrary, it is nearer 
the truth to think that the adjustment is made .so as 
to bring together certain points on one molecule and 
certain points on the other. In considering, there- 
fore, the binding of the indivulual molecules of a 
solul, tin* analogy of the electrostatic attraction of 
two charged spheres is imperfect, and should be 
rejilaceil by that of two members of a girder structure 
adjusted until the riv^cts can be dropped into the holes 
brought into true alignment. This is seen well in 
the recent work by Muller and She.irer, and by Piper 
and Grmdlev on the structure of the organic fatty 
acids and their salts There is no doubt that the 
ullimate flakes of the crvstals of these fatty acids 
are the monomolecnlar films investigated by Lang- 
muir ami by Adam, and it would appear that in 
passing from one acid to a hornologiie of greater 
molecular weight, each addition m thickness of the 
ultimate flake is made in coinjilete indejiendence of 
the previous length, as if the only thing that mattered 
was the nature of the attachment of one carbon atom 
to the next. 'I'here is no miluence of the ends ujxm 
the atoms m the middle. Again, we have the forces 
different at different parts of th(‘ atomic surface, as 
in the case of bismuth and its homologiies, in which 
the atom is attached to three neighbours on one side 
by bonds differing from those which attach it to its 
three neighbours on the other. 

With regard to the natyire of these binding forces 
three types may be recognised. First, there is the 
effect set up by the sharing of a pair of electrons by 
two contiguous atoms, leading to strong and directed 
attachment Next, there are actions of a different 
and generally weaker type manifested in the binding 
of molecule to molecule in a crystal. We may be 
sure that this type plays an important part in metals 
and alloys. Lastly, there are the pure electro- 
statical central actions. In the case of the polar 
crystal Born and Land 6 have made some progress in 
calculating the effect of this. 

One wefi-known fact in crystal growth is that the 
faces have differ^t rates of indicating that 

there may js^t diff^tinoes in the ease with which - 
molecules 


element of time may enter, because a molecule may 
come nearly into its right place anil be held there 
sufficiently long to gel settled in by thermal agitation 
or otherwise. We may suppose that the formation 
of the crystal begins correctly enough, but • that 
errors of adjustment creeji in until the surface 
becomes .somewhat disordered, and the growth ceases 
because fresh molecules cannot find their proper 
places to slip into. Without a more detailed knowlMge 
of the active forces localised at various points of atonw 
and molecules we cannot build up a complete theory 
of cohesion. 

Dr. Rosenhain, wdio followed, dealt wuth the simple 
monatomic bodies — the metals — in which the develop- 
ment of .strength and ductility is so jironounced. 
Ill Ills opinion it has now become possible to sketch 
certain pnncijilcs from which a general theory of the 
nature of alloys may arise. The first is that the 
atoms of two metals in solid solution are built on a 
simple .sp.'u'e lattice, the atoms of the splute metal 
taking the places of a corresponding number of atoms 
of the solvent metal, the lattice remaining essentially 
uiialteriHl. 'J'he presence of a " stranger " atom 
produces a certain amount of distortion which is 
resjxmsible for the changes in the hardness, strength, 
melting point, and other projicrties of the metal. The 
second principle is that the mter-atomic distance 
through which interatomic cohesion is appreciable 
IS stnctlv limited. When increased by any means — 
thermal expansion, mcchanic.al stress, or “ stranger ” 
atoms- a limit is soon reached when the lattice 
breaks down .suddenly with the formation of another 
phase. On heating, .such a change is simply melting ; 
on straining, it is the breakdown of elastic beliaviour ; 
and on alloying, we have the limit of solid solubility 
resulting in the formation of crystals of a new type. 
In inativ metals cohesion phenomena arc cdtnplicated 
by the ocxairrence of intra-crystalline slip, which 
results 111 plastic deformation under stress by the 
process of slip along certain planes within the crystal. 
At the surface of slip there must be a rapid exchange 
of jiaitners without loss of confiiuiity of bonding. 
It IS interesting that the plieiiomeiion is confined to 
metals cry.stallising in the two most symmetrical 
systems, in which, presumably, the distribution of 
atoms IS sutficientlv uniform to permit the passing on 
ol bonds to take place. 

The mechanism of ductility by means of slip is 
mtiinately connected with diffusion m .solid crystals. 
In V)r. Roscnhain's opinion the process of diffusion of 
one metal into another, tlie structure of which is 
already that of closely packed latfices, may be due 
to movement or slip of atoms m rows, the requisite 
.stress, which at high temperatures need not be great, 
being provided bv the lattice distortion arising from 
a concentration of “ stranger ” atoms in a solid 
solution of non-umform concentration. On this 
view ductile metals should allow diffusion far more 
readily than brittle. It is well known that brittle 
metals, like antimony and bismuth, show no appreci- 
able diffusion until ijuite near the melting point. 
Moreover, it is known that nickel and copper — ^two 
very similar atoms — exhibit extremely slow diffusion 
as compared with zinc and copper. This fits with the 
above view and is at t he same time not to be expected 
on the view that metallic diffusion is a kinetic 
phenomenon similar to that of liquids and gases. On 
the same principles, a crude picture of the constitution 
of an amorphous solid fitting the facts in a general 
may also be formed. 

i With regard to the method of binding of two 
Acrystal lattice systems growing towards one another. 
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one is struck by the fact that the junction of crystal 
to cryst#».l is not a re^on of weakness, but is in fact 
the strong^est part of a crystal aggregate. Metals, 
when forcibly broken in the cold, normally break 
through the crystals and nt)t along the junctions. 
There are a large number of experimental facts 
supporting the view that the gap between two 
adjacent lattices is bridged by a region of irregularly 
arranged atoms constituting a layer of amorphous 
material of excessive strength. 

Finally, while in solid solutions we find that the 
interatomic distances, though varying a few per cent., 
are roughly constant, in well-defined intermelallic 
Compounds the interatomic distances are sometimes 
greatly reduced. Thus, m alunnniinn, the distance 
is of the order of 4 ’3 A.U., but in the compound 
CuAljj, aluminium atoms are loiiiid with a centre 
distance of only 2 '42 A.U. Jn this case, therefore, 
the nature of the interatomic binding must be quite 
different, and this probably constitutes the real 
difference between a compound and a solid solution. 

Dr, A. A.(iriflith,who followefl, pointed outthat while 
at first sight the ('orrelation of data on the breaking 
Strengths of materials with the magnitude of cohesive 
forces derived by pliysieal method should be com- 
paratively simple, tins is far from being the case. ( )nc 
reason for this is that the majority of structural 
metals arc ductile, .so that under ordinary stress 
systems, wdiich almost invariably comprise shearing 
stresses, the primary failure of the specimen does 
not involve atomic separation at all but is a failure 
in shear. Now the inoflc of collapse of a space-lattice 
in shear is a subject which has been studied very 
little by physicists, so that practically no information 
from the point of view of molecular cohesion is avail- 
able to engineers. 

In the case of certain materials, for example, 
glass, stone, and hard steel, which exhibit brittle 
fractures*- running jierjiendicular to the direction of 
tlie greatest tensile stre.ss, some progress in the subject 
has been made. Calculations show that in such 
cases the observed tensile strength is only a small 
fraction of the calculated molecular tenacity. This 
discrepancy may be avoided if one assumes the 
existence of minute cracks in the material fracture 
being due to the ver^;' severe concentration of stress 
at the corners of the cracks. A formula may be 
developed which gives results of the right order of 


magnitude if^the radius of the comere of the cracks 
is taken as two or three molepular spaciugs. Then 
is another type of fracture obtained with brittle 
materials, namely, cracks running obliquely to the 
principal stresses, the best known case being the 
crushing fracture obtained by simple compression, 
1'his may be treated in a somewhat similar mannei 
by the assumption of a large number of minute 
cracks oriented at random in the material. 

With regard to the breakdown of ductile metals, 
Dr Griffitli and Mr. T.ockspeiser have worked out 
a theory of plastic strain m which the conclusion is 
reached that plastic strain is simply the external 
manifestation of phase changes occurring within the 
material. This view in itself is not new, but tlie 
novelty arises from the fact that deductions are 
made reganling the number and nature of the distinct 
phases concerned in the action. The question arises 
whether it is likely on physical grounds that phase 
changes can occur as a result of the apjilication of a 
shear stress ; given that this is so, the evidence is 
more in favour of a resultant change in relative 
orientation of the atoms than of their configuration. 

Prof. Lindeinann considered that the assumption 
made by previous speakers tliat atoms or molecules 
are either bonded together, or not bonded, is premature, 
and cited the fact that fairly definite evidence for 
intramolecular attraction witliout definite bonds is 
to be found in the Sutherland correction to the 
temperature coefficient of the viscpsity of gases, 
derived by assuming mutual attraction of molecules 
and verified experimentally. 

I’rof. K. W, Wood mentioned an iuterfl|iting 
experiment requiring explanation. A crystal of rock 
salt placed in hot water can be immediately bent by 
the fingers, and remains deformed when removed from 
the water. The range of temperature over which 
this has been observed is small and the phenomenon 
docs not occur in the case of immersion m hot oil. 

To sura up, the discussion brought out clearly the 
fact that we are still only at the beginning of a com- 
plete explanation of the general phenomena, and 
there was point in the somewhat facetious remark 
of Sir Oliver Tvodge that it was an extraordinary fact 
that, after all these years, three important sections 
of the British Association should be gathered together 
to discuss why, when one end of a stick is raised from 
a table, the rest of it also comes up. 


Paris Meeting of the International Council for the Exploration of the Sea. 


'T'HE sixteenth annual meeting of the International 
^ (^uncil for the Exploration of the Sea was held 
in Paris, on the invitation of tlie French Government, 
on October 1-5. By the courtesy of the Administra- 
tive Council, accommodation was provided for the 
Council in the Inslitut Oceanographique, founded 
by the late Prince Albert of IVhmaco The following 
countries, members of the ( onncil, were represented : 
Belgium, Denmark, Esthonia (for the first lime), 
Finland, I'rance, Great Britain, Holland, Norway, 
Portugal and Swetlen. Representatives of the Irish 
Free State attended as visitors. 

The usual committees and sections for liydrography, 
plankton, statistics, herring, plaice, cod and haddock, 
limnology, the Baltic Sea ami the Atlantic Slope were 
assembled, and a new committee, named the North 
Atlantic Committee, was formed. 

It is important to observe that all committees and 
sections are now instructed to formulate precise 
programmes of work, allotting to each country con- 
cerned a defini(|;e part in the programme, which 
nndertt^kes to perform. Each countiy.is called u] ' 
afterwards to report tq,tho,(;;qjDti»a.TO 


carried out m accordance with these undertakings, 
and the effect of these reports is embodied in a general 
progress rejiort submitted to the Council at each 
meeting. The tendency to present excellent but un- 
realisable recommendations is thus discouraged. 

For the most jiart the committees reaffirmed their 
existing programmes in respect of which generally 
satisfactory progress was reported. It will be 
observed that there are three committees for the 
study of particular fishes. The Plaice Committee, 
the recommendations of which for the protection of 
the plaice fisheries were adopted by the Council in 
1922, and are now under the consideration of the 
participating Governments, is chiefly engaged in 
watching developments and checking its own con- 
clusions. 

The intensive investigations of the plaice having 
thus come to a pause, the study of the herring, cod 
and haddock is being vigorously prosecuted, in accord- 
ance with comprehensive ' practic^ pt;;ogrammes 
; adopted in Mtep^ards rnqdified in tihe light 
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inadequately equipped for work at sea, and the bulk 
of the sea work falls on England and Scotland. It is 
particularly regrettable that Norway, to which, in 
the person of Dr. Einar Lea, is entrusted the leader- 
ship of the herring investigations, has not yet been 
able ag^n to equip a ship for deep-sea research. The 
herring investigations at their present stage invoU^e, 
to a considerable extent, the application to the 
investigation of North Sea herrings of the methods 
employed by Hjort and Lea in their investigations 
of the Norwegian herrings. With a view to the 
standardisation of these methods, English and 
Scottish naturalists are studying under Hjort and 
Lea at Christiania, 

'Hie Cod and Haddock Committee is under the 
convenership of Dr, K, S, Russell ; but the work of 
direction is divided between England and Scotland, 
the latter being responsible, through Dr. Bowman, for 
dealing with haddock material and the former wnth 
cod. 

The proposal to form a North Atlantic Cknnmittee 
was approved after a lengthy debate in a special 
committee of the whole Council Dn one hand it 
was felt that the committees were already danger- 
ousl)^ numerous, that the fishes which would come 
under examination by the North Atlantic Qimmittee 
were mainly those actually being investigated by 
other committees, and that a further extension of 
the jirmciple of geographical division of work already 
accepted m the formation of the Committee of the 
Atlantic Slope and the lialtic (kmimittee created the 
risk of redundancy unless it could be shown that the 
area to be studied was, in respect of some at least of 
its features, self-contained, and presented phenomena 

f iecuhar to itself. It was more particularly on the 
ast-named ground that the Danish Commission in a 
memorandum submitted to the Council supported 
their proposal, which had for its principal object the 
study of the fisheries of Iceland and Faroe. They 
pointed out that the Icelandic fisheries in particular, 
and the jihysical conditions governing those fisheries, 
presented peculiarities which merited individual 
study They summarised their argument in the 
following terms : “ In regard to fishery biology as 
well as hydrograjihy the various parts of the Icelandic 
area are extremely dissimilar. There is m fact a 
greater diftcrencc m this respect between South and 
East Iceland than between South Iceland and the 
Faroes, or, indeed, between South Iceland and 
Ireland.” 

The Council eventually resolved to form a North 
Atlantic Committee for research north of the latitude 


D'Arcy Thompson is permanent chairman. The 
British delegates were instructed to endeavour to 
secure the general adoption of more ei^ftctive and, 
in particular, more uniform statistical methiOds, such 
as are in use in Great Britain. Owing to the lack oi 
uniformity of method, it is at present most difficult to 
present in the Bulletin statistics which afford a true 
indication of the actual condition of the fisheries in 
a given region or part of a region, and of the variations 
of the .stock from year to year. For example, different 
countries while using the same regional nomenclature 
have different conceptions of the limits of the regions, 
and the majority of them are not able to give any 
accurate idea of the precise locality fished or of the 
amount of fish of any given species — or of fish of all 
kinds — taken per unit of time ; e.g., the quantity ol 
fish taken m a given area in loo hours' fishing, 
Statistics which (lo not present a picture of the 
distribution of the stock m time and space are ol 
little value to the scientific worker, and it is foi 
scientific rather than for commercial purposes thai 
the International ('ouncil should collect and publish 
statistics. It was readily agreed by the Statistica' 
Committee that uniformity must be secured in th< 
matter of the designation' of statistical regions anci 
areas ; but it was impossible in the time at the diS' 
posal of the Committee to arrive at unanimity as t( 
the limits by which the regions should be defined 
This (jiiestion was accordingly referred to a specia 
sub-committec which was requested to report to th< 
committee before the next meeting of the Council 
The question of getting iletailcd statistics of locality 
of capture, %.e. fishing ground, an<l of the relation o 
fishing power to catch of fish, proved to be one of wayi 
and means, and the reply of most countries was tha 
they had not the staff for the collection of sucl 
statistics on tlie scale adopted in Great Britain 
Eventually it was agreed that each country shouk 
endeavour to collect statistics from some its vessel; 
according to the methods employed in England, anc 
an undertaking was given on behalf of the Englisl 
Department, being the best equipped for the purpose 
that the Department would for the present work U] 
the data if sent to them. 

The work of the Cximmittee of the Atlantic Slop 
continues to be under the leadership of Dr. Edouar( 
le Danois. The English Department is not yet in ; 
position to take part m the sea work, but it is hopei 
that the Marine Biological Association will continui 
the assistance which it has given in the past. 

A memorandum was submitted to the Council b; 
Prof. Otto Petlersson and Commodore C. F. Drechse 


of Rockall, and, while instructing the ('oramittee to 
commence work in the area suggested in the Danish 
Commission’s memorandum, urged it lo keep in mind 
the importance of extending its area of observations 
particularly to the eastern and northern parts of the 
Norwegian Sea. The Committee was further in- 
structed to arrange its programme in consultation 
with the other committees concerned. The pro- 
gramme adopted, in accordance with this instruction, 
provides for the hydrographical and biological 
mvestigation of the region, with special reference to 
cod, haddock, halibut, plaice and herring. The 
leadership of the work was entrusted to Dr, Jobs. 
Schmidt. The greater part of the sea work will be 
carried out by means of the Dana, but France will make 
provision for observations by means of cruisers 
stationed at Iceland, and Scotland will conduct 


hydrographical-biological cruises from the vC^est of the hope of securing the co-opcratioi 
Scoriahd to the Faroes. England will assist with governments in the enterpn.se. The> 

'fishery sihttetics knd' measurements. . .. - . ^ that if the proposal secured world-wide support th 

Aii'iafcewstiw;' ffiscussioh .arose in connexion witfeL actual cost to any individual country would be com 


advocating an international expedition to study th 
system of currents of the great oceans, with referenc 
especially, to quote from the memorandum, to th 
following cjuestions : 

" (i) Wlicther the changes wc observe in the fisl 
life of our seas corresponrl with the changes we observ 
m the current system of the ocean , and 

" (2) Whether these changes are of jieriodic nature.’ 

The authors of the memorandum, which gave ris 
to a most interesting debate, urged that advantag 
should be taken of the fact that the late Prince c 
Monaco’s yacht Hirondelle was for sale to secure am 
equip this vessel and to employ it for four years in a; 
investigation of the (|uo.stions above stated. The; 
invited the Council to support the proposal, whid 
they desired to submit, with the authority of th 
Council, to the governments of the civilised world, i: 
the hope of securing the co-opcration of all thes 
governments in the enterprise. They pointed ou 




iclij^.iXpflJa’tivdy small. In the del 


debate which took plac 
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Upon the memorandum it was freely recognised that 
the practical difficulties in the way of the realisation 
of such a scheme would be great. The Council, 
however, eventually passed a resolution recording its 
opinion that an increased knowledge of the ocean 
systems was not merely of scientific interest but of 
practical importance for the explanation and the 
forecasting of plienomena affecting life both in the 
sea and on lantl, that such an investigation must 
necessarily be extended over many years, but that it 
could usefully be initiated by a preliminary recon- 
naissance on the lines suggested m the memorandum. 
The Council tlierefore recommended the proposals 


to the favounible consideratioiif of the ^bvemments 
and scientific institutions of all countries. In its 
resolution the Council was careful to point out that 
such an undertaking as this went far beyond the 
limits both of its resources and of its mandate, and 
must be regarded as a distinct and world-wide enter- 
prise. It affirmed, however, its readiness, should the 
proposal meet with adequate support, to undertake 
the general direction of the work. It was generally 
felt that there was no other existing organisation 
equally competent. 

The next meeting of the Council will be held, as 
usual, in Copenhagen. 


Electrometric Methods in Analytical Chemistry.^ 


''T''I-nJCrV years ago electiomotiic metJuxls of 
^ analysis were loo (omjilt'x for technical pur- 
poses, but the importance of “ hydrogen 1011 con- 
centration ” le-direc ted attention to them, with result- 
ing simplification. 

When a piece of silver is dipjied in a solution, a 
solution pressure is exerted, silver ions being driven 
into solution until cijuilibruiin is established between 
the osmotic piessure of the ions m the solution and 
the solution pressure of the silver. Hydrogen heliaves 
similarly, as does chlorine It thus beeomes possible 
to find a suitable (‘lectrode for any reaction giving 
a cliange in valency 

In the reduction of potassium permanganate tlie 
electrolytic potential (^) is given hy^ the formula ‘ 


0-058 


log 


iMn"] 

tH]«LMnO/:r 


If the log expn-ssion is kept constant there results 
a normal eleetiodo In practice .such an electrode 
must be homhined with one which changes its 
potential during the louise of the titration It is 
possible to titrate silver with halides, sulphides, 
cyanides, and thiocyanates, and Mce versa. An 
interesting feature is the possibility of the simul- 
taneous titration of lialides m admixture, there being 
successive falls of potential as each is reacted upon 
by the silver solution. In the pre.sence of protective 
colloids tluTC is of comso no apparent precipitation. 
It is interesting to note Ihaf this docs not niterlere 
with the litiation 

Prolectiie collouls stoj) irystal growth ami con- 
sequently increase somewhat the sohibilitv of the 
precipitate rins solubility is usually so low that 
an increa.so of even toc> per emit does not lead to 
appreciable enors. It thus becomes possible to 
estimiitc directly small amounts of metal in, say, blood 
serum. Certain organic substances, such as silver 
salvarsan, contain silver in sucli a form that it is not 
acted upon by chlondt'S. I’se is made of sulphides, 
the diameters of tlie ions of which are such that 
monovalent cations of the dimensions of silver ions 
are unable to resist tlieir mlluence. Ionic dimensions 
play an important jiart m determining the insolubility 
of certain precipitates. 

Titrating zinc in acid solution ivith potassium 
ferrocyanide, curves not of the usual bi-loganthmic 
type are obtained. The abnormality is due to small 
amounts of ferric iron. On filtering through alu- 
minium pow’der, reduction to ferrous iron takes place 
and normal curves are obtained. 

For nickel and cobalt in admixture electrometric 


‘ Synopsis of a papec presented to the Manchester Sections of the Society 
of Ch^cal Industry, Society of Dyers and Colourists, Institute of Chemistry, 
and the Manchester Literary and Phlioscmhical Society, on Novomber a, by . 
Prof. W,, D. Trefphreu of the Technical H^hscliook Zhnch. . 


titration with potassium cyanide is the best. The 
complex ions "Ni(CN)4 and "Co(OH)(CN)5 are formed. 
']*he curves obtained yield no evidence of the forma- 
tion of intermediate complexes 

For oxidation and reduction titrations a platinised 
<*lectroile is most satisfactory. Titanium may be 
estimated very accurately in tlie presence of iron after 
liltr.ition througli a cadmium pow-der filter in an 
atmosphere of carbon dioxide and subseijuent titration 
with potasbium dichromatc. If a blank electrode is 
oinpkiyed it is liable to become passive at the end 
of the titration, producing a sudden droj) of potential 
instead of a rise. 

With regard to dye-stuffs tJiere is little to add to 
the e.xcellent methods of Knecht, but where electro- 
metric methods aie used, fiequent use is made of 
cadmium filteis for reduction I'ltrating jirimary 
amines 111 acid .solution with sodium mtnte a sudden 
rise 111 potential is obtained with the first drop m 
excess of the latter 

For the estimation of free Inlogciis an example 
was given of the estimation of o-i per cent of bromine 
in sodium chlorate by distillation with[ fiydrocliloric 
acid folloived by titM^ii wuth arson ioiiis<Ucid. 

An especially resjj^BIt clectnxle kw’tjiie estimation 
of in.soliible oxides|^|gb tamed by passing an alloy 
of ()o per cent gola ^rn 10 pci cent, coppi-r througli 
a hiinsen flame, when it beeomes covcrcrl with a tliin 
layer of a copper oxide , 

In eonductivity titrations the conductivity usaally 
changes sharply enough to indicate tJie end-point, 
but w-heie weak acids are concerned eare must be 
exercised. Use is made of a Wheatstone bridge 
and an alternating cuirent The raillivoltmeter 
may still be used by the introduction of a rotating 
switch, the poles in the solution being changed six 
to eight times a second. Tlie current then becomes 
virtually a continuous one. The method is the best 
one for alkaloids and also for w'ater in organic liquids. 
An example of tlie latter is the estimation of water 
in so-called absolute alcohol. A salt is added winch 
completely loni.ses in aqueous solution, e.g. potassium 
jierchlorate. The alcohol is rapidly stirred and the 
conductivity measured. The solubility of the salt 
is a linear function of the water present, and from an 
examination of the curves obtained its content may 
be deduced. Conductivity methods are excellent for 
determining and comparing the hardness of waters. 

The last few years has seen the replacement of 
electro-deposition methods by titration methods, and 
very accurate results may now be obtained even 
with the simplest equipment. The behaviour of 
titration electrodes requires further study, from 
the work now being farried out on surface aej^rption 
and surface actions in he 

expected in R. 
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University and Educational, InteUi^ce, 

Cambridge. — The Right Honourable S. M, Bruce 
has been elected an honorary feUow <yi Trinity Hall. 
Mr, P. J. Durrant, Corpus Christi College, has been 
elected fellow and lecturer in natural sciences at 
Selwyn College. Mr. R. H. Fowler, Trinity College, 
has been appointed University lecturer m mathe- 
matics. 

The desk habitually used by Francis Maitland 
Balfour and afterwards by Sir Michael Foster— two 
of the chief founders of the Biological Schools of the 
University — has been presented by ]>r. Michael 
Foster to the Balfour Library. 

The Annual Report of the Special Board for 
Agriculture and Forestry shows a falling off in the 
number of students from the excessive numbers 
immediately after the War. Amongst the notable 
events in the year’s working of the department are 
included the completion of the purchase of the 
University farm, the foundation of the professorslup 
of animal pathology, the organisation of the Horti- 
cultural l^esearch Station, and the addition of 
Poultry Sections to the Animal Nutrition Institute 
and the (hmetics Institute. 

Trinity College aniiouiiccs a research studentship 
open to graduates of Universities other than Cam- 
bridge, and also exhibitions open to students at 
present studying at Dominion or Colonial Universities. 

Dliuham. — The Newcastle and Gateshead Water 
Com])any have granted the sum of lool to Mr. B. 
Millard Gnihths, lecturer in botany at Armstrong 
College, Newt astlc upon Tyne, to enable him to 
carry out further researches on the micro-flora 
(phytoyilankton) and the h\drogra})hy of the smaller 
bodies of fresh water 

Kdinburgu — On November 12, the Right Hofi. 
William Lyon Mackenzie King, Prime Minister of 
Canada, and the Hon. William Robertson Warren, 
Prmie Minister of Newfoundland, received the 
honorary degree of LL.D. At the close of the 
ceremony, Mr. Mackenzie King delivered a short 
address on the Imperial Conference, which, he said, 
had proceeded on sound constitutional lines that 
would be enduring m the development of the political 
evolution of the British Empire. 

Liverpool. — The late Mr. William Prescott has 
becyiieathed 20,000/. to the University to found a 
chair of agriculture or a chair for the furtherance of 
one or more of the following subjects, namely, the 
chemistry of agriculture, the cultivation of land, the 
care, breeding and raising of crops, the disease.s of 
crops, or any other subject connected with agriculture. 
The University is given twelve months in which to 
decide whether or not it can accept this gift. 

Mr. William Horton has been appointed honorary 
lecturer in plant histology. 

Manchester. — Prof. A. V. Hill has presented a 
sum of 200/. to endow a prize to be awarded for an 
essay on a biochemical subject. 

Mr. Edgar Morton has been appointed assistant 
lecturer in economic geology. 

The following have been elected to honorary 
research fellowships : Dr. E. D’Arcy McCrea, in 
physiology ; Mrs. Gertrude Robinson, in chemistry ; 
Mr. W. K. Slater, in chemical physiology. 


The Universities of Brussels, and Montreal both 
repoirt tgifts of. radium amongn' th^ benefactions 
during in a gift. 


and the latter has been entrusted bj 
rile Government of the Province of Quebec .witli 
gm. 

According to the Medical Journal, hoaorarj 

degrees will be conferred 011 November 24 by th 
University of Paris on the iollowing distinguishei 
men of science: Sir J. J. Thomson. Prof. Camill 
liolgi, eraeritu.s profe.ssor in the University of Pavia 
Dr. \V. W. Keen, formerly professor of surgery in th 
Jefferson (killegc, Pliiladelplmi. and Prof. S. A 
Arrhenius, of Stockholm. 

A Clarence (iRAVF fellowship, tenable for one yea 
by a British graduate of Oxford or Cambridge at am 
American university located between the Allegheny 
and Rocky Mountains, has been loumied by Mr. Graff 
an American banker resident m London The objec 
of establishing the iellow.slnp, whidi carries a stipeni 
of 250/. plus tuition fees, is “ to foster a better under 
standing in Great Britain of social conditions am 
currents of opinion in the United States of America.’ 
The award will be made by a committee consistinj 
of the secretary of the Universities’ Bureau of thi 
Briti.sh Empire, the director and assistant director o 
the American Ihnversity Union in Europe, and th( 
vice-cluincellors of the Universities of Oxford am 
Cambridge, and preference will be given to a studen 
of humanitarian studies. Earlier this year (May 5 
p. 621) we referred to the loundation of Henry P 
Davison scholarships at American universities fo 
Oxfonl and Cambridge men, and it is noteworthy tha 
in each ease the gifts have come from Americans 
They will help to .swell the very small number c 
awards at American universities available to Britisl 
students compared with the 96 Rhodes scholarship 
at Oxford for Americans. 

Party politics havi* no place m the columns 0 
Nature, but we are concerned with what is promise* 
or performed by our statesmen or poHticians 01 
behalf of scientific ])rogress Wo an*, therefore 
interested in the election address which Mr. H. G 
Wells, as J.abour candidate for the University 0 
London constituency, has issued, together with ! 
report of a speech on “ Socialism and the Scientiff 
Motive." The Labour Party believes, he says, i 
science and in the scientific motive as a motiv 
altogether superior to profit-seeking. He appeals t 
university people as people who know .something c 
the work of scientific investigators, nrtists, men 0 
letters, teachers, and medical men ■ who know tha 
none of these work for profit or on the profiteerin, 
system, but for service, and that the work they do i 
infinitely better and more devoted than the wor 
that men do for the proiit-making motive. Thi 
knowledge should enable them to see that if, i: 
accordance with the doctrines of Labour Part 
Socialism, collective ownership were to replace privat 
ownership in nearly all the common interests an* 
services of the community, these things would b 
better managed, especially as the Labour Part 
recognises " the supreme need of scientific knowledg 
and the necessary leadership of professionally traine* 
men . . , and teachers." The argument is no 
altogether convincing, but Mr. Wells is at any rat 
capable of the philosophic point of view, and if h 
controlled the policy of the Labour Party, universitie 
would not need to fear inconsiderate treatment a 
the hands of a Labour Government. One wonders 
however, how far his attitude would be likely to b 
adopted by the people who w'ould determine th 
policy of such a government. Some of the remaVk 
by Labour members in the House of Comraon 
'debate on the, Oxford and Cambridge Universitie 
ji^BiU were tl» reverse of, reassuring on this point. 
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Societies and Academies. 

London. 

Royal Society, November 15.— Sir William Bragg 
ind G. T, Morgan : Crystal structure and chemical 
‘oustitution of Ijasic beryllium acetate and propionate, 
^asic beryllium acetate is shown by X-ray analysis 
o be a highly co-ordinated compound. The molecule 
s a perfect tetrahednm, having an oxygen at the 
centre, a beryllium alone at each corner, and an 
icctyl group associated with each edge. The 
ay’stalline structure is the same as that of duimond. 
The propionate hums a monochmc crystal. The 
iropyl grou]) can no longer be- arranged so as to 
)Osscss a plane of symmetry, as m the case ol the 
icetyl : and in consequence the symmetry is much 
ess. — G. 1 . Taylor: Expenments on the motion of 
lolid bodies in rotating lliiids - L. C. Jackson: In- 
/estigations on paramagnetism at low temperatures. 
Pt. 1 . Powdered substances. The lollowmg para- 
nagnetic substances have been m ve.stigated fromatmo- 
>pheric temperatme down to the lowest temperature 
obtainable with lujuid hydrogen (alxnit i^" K) : 
mhydrous suljihates, heptaliydrated sulphates and 
immcmium double sulphates ol cobalt, nickel, and 
ferrous iron. 'I’lu'.se substances follow' the Weiss 
faw x(T -I id relatively high temperatures, 

tint at the lowest tenqxTaturc’S. (i) suscc])tibility 
increases more rapidly with tall m tenijicrature than 
IS given by Weiss law, and (2) the cmve ol ijx against 
r posse.sses a jiomt ol mllection ; a maximum and 
a, ramimuTU value ol suscejitibililv occur in the 
region of lowest temperatures Pt. II. ('rystals 
The principal susceptibilities of cry.stals of cobalt 
ammonium sulpliate and nickel sulpliatc (hepta- 
hydrati*) have been dett'rmined over a temperature 
range ol 2(>o'’ K down to 14 ' K. The ('urie constant 
C IS same foV e ach of the prim ipal susceptibilities of any 
crystal. Dcx iations from the Weiss law in tlie case of 
cobalt ammonium sulidiate fall into cate^aii|k(i) 
above, while those of nickel sulphate fall into wHory 
(2). — Jj. C. Jackson and H K.imcrlingh qfflpcs : 
The magnetic properties ol some paran^ji^ietic 
double sulphates at low temperatures. 'J'he magnetic 
susceptibilities ol iiow'dcrcd cobalt potassium sulphate, 
cobalt rubidium sulphate, manganese ammonium 
sulphate, have tx'cn measured at lemjicraturcs from 
atmospheric temperature down to about 14° K. 
The two cobalt eompoimds coiilirm the results giv'en 
above for cobalt ammonium sulphate. Manganese 
ammonium sulphate obeys the Curie law, xT -const., 
down to the lowest temperature investigated. This 
result tits well with the known behaviour of other 
manganese salts, showing that in this series of com- 
pounds tiic substance follows ('uric’s law more 
closely the greater its “ magnetic dilution.” — H. 11. 
Potter : Some experiments on the ])roportionality of 
mass and weight. The gravitational accelerations 
of lead, steel, ammonium lluonde, bismuth, paraffin 
wax, duralumin, and mahogany have been compared 
with that ol brass, and no difference greater tlum 
that attributable to experimental error has been 
found. An accuracy ot one part m 50,000 has been 
obtained. Special attention has been given to two 
substances, ammonium fluoride and paraftin wax, 
which have large hydrogen contents. — Lord Rayleigh : 
Further studies on the glow of phosphorus and its 
extinction by moist oxygen. The velocity of blast 
necessary to blow away the glow ol phosphorus 
increases enormously with rise of temperature.. On 
the other hand it is enormously diminished by 
enriching the air blast with oxygen. In either case 
the range examined was of order 1000 times. This,,^ 


velocity of blast measures rate of propagation up-: 
stream of glow throi^h mixture of phosphorus 
vapour and oxygen. Where the velocity is reduced, 
by cooling or by adding oxygen, to less than i 
cm./sec., the condition of extinction is approached. 
From this viewpoint the known extinction by moist 
oxygen alone is the limiting case of slow propagation. 
Hence extinction is due to failure of the process 
causing propagation, probably a catalytic action of 
products of combustion. Excess oxygen, like other 
inhibiting substances, ” poisons ” these products. — 
H. A. Wilson ; An experiment on the origin of the 
earth’s magnetic field. — H. Robinson : The secondary 
corpuscular rays produced by homogeneous X-rays. 
The Eobinson-Eawlinson method ol investigating 
velocities of secondary cathode rays ])rodiiced by 
X-rays has been developed with the view of increased 
accuracy. Special attention has been paid to honm- 
gcneity of the pnmary X-ray beam. The velocities 
of secondary electrons arc measured by dcfl<‘xion in 
the magnetic field of a pair of large llelmlioltz coils. 
The copper Ka rays arc used as primary X-rafhation. 
Five of the N absorption edges of bismuth have been 
measured, the remaining two not being scjia rated 
from the O imgs. All live M edges have been 
measured for atoms as light as tungsten. The I, 
limits have been measured as far as copper, and the 
K limits to oxygen. Progressive changes occur 
along the senes ol elements m the relative intensities 
of different members of the same group. — J. W. 
Gifford, with an introduction by X iVl Lowry : 
Some refr.iciive indices of ben/.ene and c yelohexaiic. 

-J. A. V. Butler ; A note on tlie sigmlicancc of the 
electrode potential. A tliermodynamical aigument 
given m Heyrovsky’s pa])cr on 1 h(- significance of 
the electrode potential i:ontains stages of the cyclic 
process employed which arc irreversible ; heiU-C tlic 
conclusions are erroneous. Wlicn the cyclic pro- 
cess IS conducted reversibly, the .''Um of the differ- 
ences of j^ttntial round the cycle is zero ; tlu'reiore 
no mfcJS^lion regarding the relations between 
the eIc»|Kc jiotentials and the various chemical 
cquilibi^|m constants is obtained by the use of 
a cyclic process of this kind. 

Mineralogical Society, NoY^I!!|t'r 6 (Anniversary 
meeting). — Dr. A. Hutchinson' president, m tlie chair. 
— T.. J . Spencer ; Euclase and platinum from diamond- 
washings in British Guiana. Small disks resembling 
fossil corals consist of a radial aggregation of euclase 
crystals so arranged that the plane of symmetry is 
always jiarallel to the surlace of the disk. These, 
together with tourmahne, diamond, gold, and 
platinum, were found in the conglomerates near the 
Kaicteur Falls on the Potaro River. Platinum has 
not hitherto been recorded from British (Tuiana. — 
11 . E. Buckley : Some anomalous optical properties 
of freshly-prepared mixed crystals of the Seignette 
salts. In the orthorhombic and isomorphous Sei- 
gnette salts the sodium-potassium tartrate has the 
optic axial plane parallel to the brachy - pinacoid, 
whilst in the sodium-ammonium salt it is parallel to 
the macropmacoid. Mixed crystals of the two salts 
show, as would be expected, the optic axes for 
different colours in two planes at right angles (as in 
brookite), but only after the crystals have been 
prepared for some time. Freshly-prepared mixed 
crystals exliibit crossed dispersion of the monoclinic 
type (as in borax). A maximum angle of ^5^etweeii 
the axial planes for red and violet 
crystals containing 45 per cent. soai^jHP^rai^sium 
tartrate. On standing, the axial slowly 

migrate to the planes of 

is estab^d^ed in from ip,. . weelcs, this 
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bdng hastened hy increasing the temperature. — 
N. T. Belaiew: On the genesis of Widmanstatten 
structure in meteorites and in terrestrial alloys. The 
Widmanstatten structure belongs to the triad of 
secondary structures, the other two being the struc- 
ture of large crystals and the network structure. 
Under suitiible conditions cither ol these structures 
may occur in iron-carbon alloys or in any other 
alloys crystallising in the lace-ccntred cubic lattice 
and exhiliiting the same kind of equilibrium diagram. 
As the diagram of the iron-mckel alloys is quite 
similar to that of iron -carbon, the same kind ol 
crystallisation may be expected in both cases and 
also in meteorites. The well-known Widmanstatten 
figures in mtdeoritcs arc also arranged in a Wid- 
manstatten structure, and the conditions to which 
they owe their appearance are a very slow cooling 
after solidification in the granulation zone and a 
relatively rapid separation ol the constituents after- 
wards in the zone of secondary cry.stallLScition leading 
to their lodging themselves parallel to the octahedral 
planes in every gr.mula. — L. K Wilberforce : Illus- 
tration and detection of mclmed and horizontal 
dispersion in bi-axial ery.stals If the optic picture 
of an ordinary bi-axial crystal is Mewed through a 
prism the retracting edge of winch is parallel or 
perpendicular to Ihe axial plane, the appearances 
cliaract eristic ol hon/ontal and mclmed dispersion 
respectively arc producixl Such dispersions in a 
crystal, if too snnill to be detected by direct oUserva- 
tion, can be discoveied by thus using a ])rism ol small 
angle alternately to remioice and oppose them, and 
noting the want of symmetry m the effects jirodiiced. 
— A. Russell • Un the occurrence of the rare mineral 
nadoritc in Cornwall, ,m<l of beraumte (eleonorite) in 
Co. Cork, lieland A single specimen of the rare 
mineral nadoritc was toiind at the small antimony 
mine JJod.innon, St. Ivndellion, Cornwall. It forms 
aggregates of nearly s<p]arc platy cryshils, trans- 
parent, of a yellowisli-brown to reddish-lirown colour, 
occupying a caiity in fibrous jamesonitc. The 
crystals are comlnnatioiis of a (loo) and r (130) and 
are twiniii'd on / (oil). A very well-defined specimen 
of tlic variety of bera unite known as eleonorite, found 
at the iron and ni.ingancse nunc of Roury Glen, 
Glandorc, Co. Cork, consists of a mass of divergmg 
fibrous crystals ot a rcddisli-brown colour, between 
walls of hmomte The fibres are elongated in the 
direction of the b axis and show very strong plco- 
chroisrii.— A. h'. Hallimond and F. R. Ennos : On 
stilpnomelanc, from North Wales. A dark scaly 
vein-mineral, strongly resembling biotite, proves 
on analysis to contain very little jiotash, and is 
very similar in physical properties to slilpnomclane 
from Moravia. The composition appears to be 
6Si02-2FeaUs-2Fc0-3H20 ; sp.g. '2*85: apparently 
uniaxial; 0=1*687, 6=1*505; pleochroic, o =dark 
brown, e =pale yellow , brittle, wdth eminent basal 
cleavage and marked cleavage normal to this, yielding 
pleochroic chips ; H = 3*5 ; instihiblc m hot N/2 HCl. 
— G. T. Prior : On the chemical composition of the 
Ashdon meteorite : This meteoric stone which fell 
at Ashdon near Saffron Walden, Kssex, on March 0. 
1923, is a white hypensthene-chondrite containing 
8i per cent, of nickeliferous iron in which tiie ratio 
of iron to nickel is about 6 to i. 


Cambridge. 

Philosophical Society, October 29. — Mr. C. T. 
Heycock, president, in the chair. — ^W. J. Harrison: 
On the inoticja of spheres, circular, and elliptic 
cylinders through, viscous, £iuid,'^E. A.; Milne: 
the derivutkm of of transfer of nldiation . 


and their appUcation to the interior of a star. — ^F. P. 
White : (i) The conics tlirough fives of six points. 
(2) Certain nets of plane curves. — C. G. Darwin and 
R, H. Fowler ; Some refinements of the theory of 
dissociation equilibria. — J . C. Burkill ; The funda- 
mental theorem of Denjoy integration. — D. R. 
Hartree ; On the correction for non -uniformity of 
field in experiments on the magnetic deflexion of 
jtJ-rays. — T. M, Cherry : On the solution of certain 
difference equations. — W. Burnside ; On the formul® 
of one-dimcnsional kinematics.- W. P. Milne ; Note 
on the twelve points of intersection of a quadri- 
quadric curve with a cubic surface - -E. S. Bieler : 
TJic effect of dcvialunis from the inverse square law 
on the scattering of a-pai tides — W. M. 11. Greaves : 
The .stability ol the periodic states of the triode 
oscillator. — D. Keilin : The stiucture and life-history 
ot Lipotropha n.g , a new tAqie ol Schizogregarine, 
parasitic in the f.it body of a dipterous larva (Systenus). 

Manchester. 

Literary and Philosophical Society, November 6. — 
R. H. Thouless : The psycho-galvanic phenomenon. 
The psycho-galvanic phenomenon is the change which 
takes place in tile bodily resistance during emotion. 
11 mny be measured by placing electrodes on the 
palm and back ol the hand, and b, dancing the resist- 
ance so obhimcd in a Wlicatstoiu' britlge circuit. 
Tlic threat to prick the subject with a pin may 
produce a reduction of more than 1000 ohms in a 
total resistance of 12,000 ohms. The exact physio- 
logical change producing this lesult is not known, 
but we arc cleaily measuring one of the many in- 
voluntary bodily changes which accompany emotion. 
One person may react much more readily than 
another. Pos.sibly this iiuiy be due to differences in 
temperament or to such prosaic causes as differences in 
the dryness of tlic skin Similarly, differences in the 
resEstance changes of the same jicrson on different 
days are as likely to be due to simple jihysiological 
changes as to differences 111 his mood. Wliat may 
reasonably be a.ssumed is that one person during 
the course of our sitting gives greater resistance 
changes for greater emotion and vice versa ; though 
after a resistance change, there is a long period of 
slow recovery, and the extent of a new deflexion 
probably depends in part on what stage in recovery 
has been reached, 

Paris. 

Academy of Sciences, October 29. — M. Albin 
Haller in the cliair.— 'I'he president announced the 
death of M. Maurice Leblanc, member of the section 
for the a])plication of Science to Industry. — J. 
Costantin and 1.. Dufour : A secondary disease of 
the oak caused by Poly poms [Phellinus) rubriporus. 
The growth of this fungus is very .slow, attacking 
the tree always near the soil level. Details are given 
of thirty-two trees attacked by this disease. Owing 
to its slow growtli and the fact that the fungus 
can enter the tree only at a damaged spot, the 
disease is unlikely to prove troublesome. —Viggo 
Brun ; The direct .study of Riemann’s f{x). — A. 
Guillet : The mechanical determination of the relative 
course of two pendulums. A comparator with a 
chronometric motor. — A. Damiens : The dynamic 
allotropy of mercuric iodide. The author has repeated 
some recent expenmtmts of Smits and Bokhonit on 
the change of the red into the yellow varieties of 
mercuric iodide. While the experimental results 
agree, under certain conditions, the author's inter- 
j^tation differs entirely from that of the above 
workers. The necessity for a new theory of allotropy 
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does not appear to be proved, and the characteristics 
presented by the allotropy of mercuric iodide can 
DC readily explained W the usually accepted theory. 
— !Rcn6 Audubert : The action of light on metal 
electrodes with small solution pressures.— Andr6 
Graire : The estimation of snlphomtric and sulpho- 
nitrous acids. Nojie of the methods of analysis 
of commercial pr(jdiicis in gerunal use gives satis- 
factory results. 'riu‘ author gi\'cs a jirefcrence to 
the Schloesmg method with h-rrous chloride.— M. 
Bourguel : Tlie action of .sodium amide on the 
chlorides derived from an aldehyde or a ketone by 
the use of phosphorus peritaelilonde. Sodium amide 
is a more satislaelory re.igcnt for the removal of 
hydrochloric aeid from lliese chlorine compound.s 
than dry potash or ulcoholic potash. The yields are 
higher and the products purer. -V . Cremieu ; The 
variation in the composition of gases spontaneously 
evolved from Ihermal springs produced by earth- | 
quakes.— V, Agafonoff : The limit of the accumulation 
of humus in soils, with reference to observations on 
soils of the Nidvre.— tl Pontier : Tht' fossil elephants 
of England ; the m.nnmoth m England and m the 
North Sea.- -V. Lubimenko and Mme. S. Fichtenholz * 
Contribution to tlie study ot the ]>]iysiological r6le 
of the nervation of leaves. The main function of 
the nervation of the leaf is the mechanical support 
of the limb. 'J'lie transjjort of water is only a minor 
function.™ -K. Aubel and K. Wurmser : The formation 
of glucose at tlie expense of alanine and of lactic 
and pyruvic acids. Expcnmenls on dogs proved 
that 92 per cent, of alanine and lactic arid arc 
transformed by tlie animal into glucose, but that in 
the most favourable case only 8o per cent, of the 
pyruvic acid imderwent this transformati(m.---A. 
Quidor and Marcel A. H6rubel : 1 'lie psycho-physiology 
of the visual phenomena in animals. — H, Barth 61 emy ; 
The impregnation of the uterine eggs of Rana. fusca 
and of Bufo vulgans alter immersion in water or in 
aqueous .solutions of common salt.-- J. Bridr^ and 
A. Donatien : Tlie micro-organi.sni of contagious 
agalaxy and its eulLnre in viiro. Cultures of this 
organism have been made m tubes, details of the 
technique followed being given. The activity of the 
cultures was proved by experiments on sheep and 
goats. The organism was visible alter staining by 
the slow metliod of Ciemsa, after fixing the colour 
(May-Griinwald).— MM. Broeq-Rousseau, Forgeot, and 
Urbain : Serotherapy against glanders in the horse. 


and PoUrlufctlou.— N. V. 8. Knibb* : Tho Om iHloi Theory of Overvolt- 
[8.— U R. Evaae : The Infloence of Ohrtru^Uve Pjlws in Anodic 




Official Publications Received. 

Mlnietry of Kiimiii’e, C<)Usti?nardH and Kishi'tms Hortice 

Report on the FimIh'uch oI KK.vpt for the Trar i!»22. Ily fl. W 
I*!*, vl+40 (Cabo Oovi'riiiimiil riibli(Htion«OIIic<' ) 1’ T h 
Unlveralty Oillfgo nl Ninth Wall's. Culi'miar for SesBions llv.'‘2-‘_’3 and 
U>a3-2C Pp. IW. (UiiiiKor.) 


Diary of Societies. 

.VOiY/t.ir, XovnMiir.n ‘.’6 

Fakaoay SnoiFTv (.it Institution of Electrlfiil Enj,'iio'<*rs), at It.- (leneial 
niHruK^ion nil Eh'i'.tnide React lima anil Kijuitibiia. ' I'arl I CoinlitioiiB 
of Eqnllibriuni at Iti'iiTsihln Kh'i'triuli'H, Dr. K. k Itnical : Intm- 
durtory Addrena— The Werhainsm of the Hnvnrsibli' Eli'rlrode I’nif 
E. liiilTimiin . U\iif|ttltmuud Rciliu'tum Pnti ntialsot OigHiJii'CuiiiiionndH 
— Dr. .1. Heyrovuto ’. Tim Pi.iri'ns at the .Mfrc*iiry-ilro|ipiin{ Catlintle 
Parti, niti nei«Kni of Mi'taW. Piof. A. W. Poiter- Noteoiithn 
fltaiidardlRalioii IPn’iP Sitrn ol the Potcntml. I)i .1. N. PiIiik' The 
Detomniittl ion of Athnity Constants by tin' Hydrogen and (jolnhydrone 
BlfH.'ti'Oih'a. — Ihtit.. H. lliuir . KW'Otrodf'-rntontiai'. on Nim-Aipieoiia 
SolnlloUH.— M. Sliiknta ■ CimcMitnitiimCVllsund Eh'i'trolyma of Sodium 
Klhoxtde Solutions. —J A V. liutler: Studies in Hnero^neoiis 
Riiuilibriiim. Part II. The Kinetic IntiTpretation of tho Nernat Theory 
of E.'VI.F. Part III A Kini'lic Thi-orj of Reversible Uitdation 
Potentiula at Inert Elf<ctrHdtta.--At 6.30.— Part 11. Irreveraible Eloo- 
trode Phenoir.Bna.— Prof. A. J. Allniand and H, .1. T. Bllingbam: 
introductory Ad<irHi.~-Pn)f. A. BlaetvoaoUvAVaiuUbriiiZk 


iMSTiTfTi! or AcTtMRiRs, at fi.— J. M. Lftlng : Notea on the Industrial 
Assurance Act, 10I.S. 

Royal Kanitakv Instititk, at 6.— Mias M. A. Payne; Sanitary Belief 
W'urk in Knasia. 

AHiamrEiiAN Soi'iKiv (at University of London Club), at 8.— Prof. J. W. 
Bcott. SoiiiH Upliiictions on tin* Incidence of MutheniatiCti : Physical 
Sperulatiuii in J'liilnsiiphv 

Riival SoriKTv iiH Mkhuini (OiiontoloKy Section), at 8,— A. T. Pitts: 

(1) CO DerinoHl Cyslof Mandible ; (2) Dentisenms CystappainiiUy arising 
fioiii a Siiperimnii'raiy Toiith .) (5 Turner and otliers : Discussion on 
J’yoiiliiea, its Pievmitioii and 'Treat niunt 

TriiSI/AY, NovLunrR 27. 

Rovai Ho< ir,TY fiF Ains (Dondnions and Colonie.s Seetioii), at 
Viseoniit Rnmlituii The West 1 ndies 
Rovai Sik'ifiv of Mbokinf., at ft — (leiieral MeetiuK'. 
iNsTiiUTJON OF Ainfi\iiiiui.K Eni.iniimis (at Inslilution of Mechanical 
Etij'lriners), iitii..‘iO Deiiiimstiatinii and Disenssiun of ignition Systems. 
Koval PnuruiiUAFUio Socikty ok (ikeat Britain, at 7.- Dr V. K. K. 

Mhos • (tliemistiy and the Motion Picture 
OmcAi. Soi'iETV (at linimrial College of .Science and Technology), at 8.— 

I)i M. von Rohr. Coiitiilnitions to the History ol the Hpectaele 'Trade 
tioni tho Ell best 'Tmies to Thomas Youngs Appearance ('Tlioinas 
Young OiatioM^ 

Kuyai Am'iikiifoioouiai, Insit h’ti* (Special MeotiiigKat Royal Society), 
at K.l.l— in K. II Hunt- Hyderabad (tiiiii Duiials and their 
Slgiiilieanee 

IVRDSKSItAY, Niivemheu 28. 

Royal Mi(’Riwii>i*ii vi .Sotn.jv (Indn.sliml Aj»idif-atioii,s Sednm), at 7.— 

J. E liaiimid ‘ l.ei-tiire Denionsli.ition - In S. H Biowniiig : 'The 
Appliratiiiii III the Miclo^euJ^l to Iniltistn'd Diseases C A. Newton: 
The .Mieroseope in the Exaininatioii ot Condensed Milk 
Koval Him iei'v of Akis, at 8. Mir Henry J liuniaiti . The ICIlect of 
Miin, Sea, and Diieii Airfm the Tieatmeiil of Disease 
lluniHii PavcHOLoi.u Ai. Hocif.ty (.Medii-al Keel ion) (at Royal Hoeiety of 
Medicine), at Di M 1> ISder The Sting id Dcatli. 

THCUSii 1 1 , Novivun n ").* 

In'siimi'iion of Mi.mnu Hm.inf.i ks (Aniinal (Jencnil Meeting) (at (leo- 
;■■ ■ ■• d Sv'i 1 1 ) a* 10 'to A M 1*10/ U \V I>ion llydianlic Stowage 
■It He li.li/. ! I'.il Uroiiinude Collienes Piof. K N Moss. Honii) 
Etleets of High An-lenipeiatnies upon the Minei. T. 1) .tones; 
Htriit* Tem(M.iuluies in .Montli Wales, including I'enihiokcslnie — 0. 
Coles 'The .S|iecille lle.it ol Coal —SirWilli.ini Kills . 'The I’osition of 
Meehuineal Kngineeiing in Collieij ( ipeiat ions 
Mfiikai. Offii Kits OF Mi'iioois Assikiaiion (at 1 1 (Ihandos Street., W.l), 
at .'i.l.'-. — 1)1. II CiieJitim Miller, l)i 11 C. Caineion, and otlieis; 
Discussions on The Neivoiis Child. 

llovAL Afironaittii al Honvi v (.iL Uojal Houely of Aits), at 'i.WJ.''-- 
Miyoi'R 11. Mayo. The Development of Uigli-speed Aiicraft 
Royal SoriKTY or MFiinciNE (llalneologv and Clniialology Heetion), at 
*j;i0 Di C tv Bueklev and othoiN. Disenssion on Diuresis 
J’UVMirAl HoI'IFIV of KoNDoN ANL» INSIIII'TION OF Kj FtTKIf At, 
KMFiNFFKsfat Institution of Kleetiieal Engineets), at r. 30 am] 8 - S. (1. 
Iliown, Cup’, i* P Rckeisley. I’lof C I.. l'’oeLeNeuo, Prof .1. 1'. 
MacUregoi Morns, Piof E .Mallett, L C. J’oenek, H. L rort,er. Prof. 

A O llankiiie, K K Sandenian, and (J. A. KiitUmland • DiseuBsion on 
Jjoud Hpcakois for Wireless and Other Purposes. 

FRIDAY, Nov KM her 30. 

Royal SoriKTV, at, 4. .Anniversary. 

iNsnrmioN ok Mfi iianical Enhinekks, at (1.-- Pnif. A. L. Mollanby: 
Clyde Manno Oil-EiigineH. 

Rovai, I’HoTcM.nAi’inr Hocifhy of Oiirat Bui tain, at 7.— A. J. Bull : The 
Weald, its Hroucry and Htriieture. 

.liiNiou Inbtitotiun of Kniiinkers, at 7. .10 —8. C. Hauiiders ; Notes on 
Design of Parallln Motois. 

SATURDAY, Dw-FMaFR 1. 

OiLBKRT Whtte Fellowship (at fi Queen Hrjiiare, W.C 1), at F. R. 8. 
Balfour : Trees and Flowers of the North-West PacHIc Coast. 

PUBLIC LECTURES. 

SATURDAY, NovEMiiKR 24. 

Hornimah MimmiM (Forest Hill), at .3.30. - Miss E. Goodyear: The 
Romance of the Highways. 

TUESDAY, NoVKMMEn 27. 

Kiwo’s CoLLKoi, at 5.30.™ Mias Hilda D, Oakeley : The Roots of Early 
Greek Philosophy : Religious. 

Umv EKHI'I'Y COLLEUF, ut — W. .1 Pefiy : The Pan-Pacittc Congress. 

WEDNESDAY, November 28. 

Royal Instith'I'e of Puin.ir Health, at 4. — Miss K. Platt: Prob- 
lems 111 rolation to Health In the Tropics. 

THURSDAY, Novfmbku 20. 

London School of Efonomkh, at 5.80. —G. N. Clark : Holland and 
Beldum and Buiope (League of Nations Union Jiecture) 

UNivuuaiTY Collrok, at 6.30.— Sir Wlillani J. Collins: Tha Life and 
Doctrine of 81r Edwin Ohadwiolu^ ^ .v 

,5ArtfJU)/iy, DicaKaia 

HoRMniAX fitU};'«k B. XUbgan: Th* 
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contejJts. , 

Industrial Science . ... 

Popular Astronomy ...... 

Oceanography. By Dr. Jobs. Schmidt . 

Preventive Medicine 

Our Bookshelf ....... 

Letters to the Editor 

Dutch IVndiilum Obscivations in Submarine.s. -Dr. 

J. J. A, Muller 

The True Relation of Kinstein’s to Newton’s Ivjuations 
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Industrial Science. 

T he appearance of the eighth annual report of 
the Department for Scientific and Industrial 
Research brings with it the reminder that time passes^ 
and tells of much useful work performed. As usual, the 
report is divided into three sections : the report of the 
Committee of Council, the report of the Advisory 
Council of the Committee, and a summary of the work 
of the Research Boards and Committees of the Depart- 
ment with numerous appendices, 'fhe first section, in 
the main a formal resume of the work done, records 
with apparent satisfaction a reduction of the estimates 
by some 20,000/., a regrettable fact, in spite of the 
urgent need for economy, for wise expenditure in the 
application of science to present conditions might 
easily result in savings of far greater amount. After 
reference to the valuable work of the cO-ordinating 
research boards established to connect the work of the 
scientific departments in the various .services, both 
together and also with university and other scientific 
activities, the report directs attention to the fact Jhat 
the Research Associations, supported out of the 
Million Fund, are approaching the end of the five years 
for which grants were made, and states the policy 
which, on the advice of the Advisory Council, has been 
adopted. “ It must not be assumed,” the report con- 
tinues, “ that further financial assistance will be 
recommended in every case. There will hhve to be 
ample proof that the industry is unable immediately 
to shoulder the entire re.sponsibility, and further aid 
will only be given if the industry concerned is prepared 
to make a rapidly increasing efTorl towards complete 
responsibility.” 

Another direction in which the committee has taken 
an interesting step in its task of co-ordinating the 
scientific activities of the government departments is 
in the promotion of a joint exhibit at the British 
Empire Exhibition next year. After various con- 
sultations it has been agreed that there should be a 
central building in which the government departments 
concerned will arrange their exhibits, working in con- 
junction with a committee organised by the Depart- 
ment of Overseas Trade, while the Royal Society, 
financed by a grant from funds allocated by govern- 
ment, has assumed responsibility for an exhibit ilfns- 
trating recent advances in pure science. 

The report also records the fact that the French 
Government has established under the Minister of 
Public Instruction an National des Reckerches 
Scientifiques et IndustrieUes et des Inventions, having 
objects much resembling those of the Department. 
Turning no^ to the report of the Advisory Council, 
ground covered is very extensive, the Research 
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Associations, the co-ordinating boards, the research 
boards, the National Physical Laboratory, the various 
other research institutions, and the organisation con- 
trolling grants to individual workers, are all passed in 
review. On the whole the record is one of continuous 
progress. Difficulties have been overcome and ad- 
vances made in many directions. 'Fhe Fuel Research 
Board has been weakened by the retirement of Sir 
George Beilby, who has for seven years guided its 
activities and laid tlie foundations of a structure of 
new knowledge of great significant'e for the health and 
industrial welfare of tliis country.” Dr. Lander 
succeeds him as director, while .Sir Richard Threlfall 
becomes chairman of the Board. 'I'he gratifying fact 
is recorded that, at the International Conierence on 
Radio-Telegraphy at Brussels last year, the programme 
of work prej)ared for the British delegates by the 
Radio Research Board found a ready acceptance as 
the basis of international research. 

The appointment of .Sir William Bragg to the 
Fullerian professorship at the Royal institution is 
noted, and the arrangements by which he is to have the 
help of a staff of skilled assistants are referred to. 
Both he and the Advisory Coum il are to be con- 
gratulated on this ; we may look forward to the 
Royal Institution and the Da\'\ -Faraday Laboratory 
becoming the birthplace of a series of discoveries no 
less notable than those which have already made its 
name famous in the annals of science. 

The committee which, in co-operation with the 
railway companies, has been set u]i under the chair- 
manship of Sir Alfred Ewing to investigate the stresses 
on railway bridges due to moving loads, has undertaken 
a difficult hut important task. 'I'he weight and speed 
of trains have increased many fold since most of out 
bridges were built. Stress conditions are mudi more 
serious, the large fa<'tor of safety designed for is 
much reduced, and, while there may be no grounds 
for anticipating serious risks, investigation and fuller 
knowledge are urgently needed. 

Growth of another kind is indicated by the purchase 
of land at Teddington for exten.sions of the National 
Physical Laborator)' and other government institu- 
tions. 

Only in one section is the note less assuring. After 
describing generally the scheme under which the 
Research Associations were established, the report of 
the Council continues : “ The anticipations made at the 
inception have failed to be realised owing in large 
measure to industrial events since that date.” The 
Associations were started during the last year of the 
War, four being founded before November 1918. It 
was hoped that they would be a flourishing product of 
the boom which was to follow and to last -for five yeajs 


at least. This hope has not been fulfilled ; the boom 
lasted two years, during which period seventeen 
associations came into existence. Since 1920, a period 
of intense depression, only one has been added to the 
list. The five years for which the grants were made 
are now coming to an end j funds are running out. 
The Associations are financed from the Million Fund, 
and the question comes. What is to be done ? Few if any 
really can stand alone ; what is their record ? Is it 
sufficiently promising to justify further State assist- 
ance even if it be possible to find the money ? The 
Advi.sory Council has considered the facts, and, while 
realising that the five years of grant apjiear likely tO’ 
be insufficient in many cases to fulfil the original hopes 
of the scheme,” has decided that there is no justifica- 
tion for continuing the original contracts. Existing 
agreements, therefore, are to be terminated at the end 
of the quiiK|uennial period ; should any association 
apply for a further grant, the case will he considered on 
its merits and an inquiry will be made into the circum- 
.staiices. New grants may as the result of this be made, 
but in no case, it is held, should the grant extend for 
more than an additional five years. * 

The position is a difficult one ; the cin'iimstances of 
the past three years ha\'e been such that the scheme 
has not had a fair chance. What will the chaiu'es bo 
in the next five years ? The inquiries to be set on foot 
will throw some light on this cjiiestion, and the plan 
proposed is probably the best that can be devised. 
But there are other difficulties, as the rejiort points 
out. Scientific, inquiry is coming to be recognised 
more mid more as the liasis on which advance in 
industry re.sts, while the calls of industry are no small! 
inducement to science to advance. But co-operation 
in industrial investigation is novel. In Germany, in 
pre-War days, great firms could maintain their staffs 
of skilled workers ; the same is possible in America 
now ; but there are few concerns in Juigland so large 
and so flourishing as to bear the expense of a private 
research laboratory. Such can probably be counted 
on the fingers of one hand ; the Brown-Firth labora- 
tories, tlie G.E.C. works at Wembley, and the labora- 
tories of Barr and Stroud are well-known examples. 
Such firms do not participate in the w'ork of the Associa- 
tions ; and among those who do the differences of 
position are very marked. By some the need of 
scientific inquiry is fully grasped : others have scarcely 
realised it. Some through long experience have gained 
a store of useful practical knowledge; why should 
they share it with others less happily placed ? We give 
much, we gain little, they may not unnaturally say ; 
wherein do we profit ? 

¥ej we find that where there nave t^eh mutual ttuat 
enileonfide&cei 
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has beeimrilling to give of his best; anxious to improve , 
the common stock of knowledge and to profit by the 
new knowledge placed at his disposal by the research 
staff, the Association has prospered most ; the 
firms which knew most have learnt more, and it has 
not been a question of giving everything, receiving 
nothing. Time only can solve the question. We may 
be allowed to hope that, as the welfare of its citizens 
depends on the prosperity of a State as a whole, so the 
advances of industrial science will benefit the whole 
industry, and not least those who by previous know- 
ledge and experience are most able to profit it by them. 


Popular Astronomy. 

(1) 7 'hg Star People. By Gaylord Johnson. Pp. 
xi-fioy. (London: Methuen and Co., Ltd., n.d.) 
4.9. ()d. net. 

(2) The Vault of Heaven : An Introduction to Modem 
Astronomy. By Sir Richard Gregory. Second 
edition, rewritten. Pp, vii + 202. (London : Methuen 
and Co,, Ltd., 1Q23.) 69. net. 

(3) The Heavens and their Story. By Annie S. D. 
Maunder and E. Walter Maunder. Pp. 357. (Lon- 
don : The Kpworth Press, n.d.) 49. net, 

(4) The Kingdom of the Heavens : Some Star Secrets. 

By Cliarles Nordmann. Translated by* E. E. 
Fournier d’Albe. Pp. 262. (London : T. Fisher 
Unwin, Ltd., 1923.) 129. bd. net. 

T he practically simultaneous appearance of four 
books, all w'rittcn mainly with the object of 
making available the fundamental truths of astronomy, 
demonstrates alike the eagerness of the public to be 
informed and tlie willingness of those qualified by 
experience to minister to this praiseworthy curiosity. 
Naturally, there is much repetition ; the same facts, or 
many of them, appear in each of the several volumes, 
but the method of presentation varies according to the 
assumed intelligence of those addressed. 

(i) In the first, Mr. Gaylord Johnson addrcs.ses an 
audience of children and adopts kindergarten methods 
with the object of teaching them how to recognise and 
identify the constellations. The method is novel and, 
if it prove successful, we imagine that the ability of the 
teacher, the gift of creating interest in what is un- 
familiar, the power of rapidly comprehending the direc- 
tion of a child’s thoughts, and the art of giving it 
expression will play as great a part as the ingenuity 
exhibited by the author of the scheme. Mr. Johnson’s 
book may act as a stimulant, but against one danger, 
we may utter a word of warning — the attempt to 
recollect too mfiny sftars and their delineations. This 
is an error int^ wWch we think tlie ^tJior hw 


fourth -and .lower magnitudes b^ing included. Suth 
faiht stars might be allowed in groups^ . as in the 
Pleiades, but for isolate stars it is doubtful vdiether 
any below the second should be included. But adher- 
ence to such a rule would have prevented the drawing 
of the outline of the constellation figures, and this 
feature is naturally relied upon to increase the interest 
of the children. 

(2) A second edition of “The Vault of Heaven” has 
long been needed. This early work from Sir Richard 
Gregory has been a warm favourite with the writer of 
this notice, who has lent it to many students anxious to 
become acquainted with tlie plan of the solar system 
and the constructive machinery of the stellar universe. 
Whether from politeness or conviction, all have ex- 
pressed approval, and it is to be hoped that another 
generation will find equal pleasure with the contents. 

This new edition, written up to date, serVes a further 
purpose to those who have read the earlier. They will 
learn what has been accomplished by the improvements 
in the construction of instruments, and the continuous 
application of these potent engines of research to the 
study of the heavens. .Spectroscopy and photography 
have advanced b)^ leaps and bounds in the interval, 
and much information that was hoped for, but seemed 
outside the reach of human effort, has become part of 
the general stock of knowledge. The drift of the stars 
through space, the dimensions of the whole stellar 
universe, the growth and decay of worlds, ^ith much 
else that invited speculation, have become certainties, 
and a new .set of problems lies before the astronomers 
of the future, though it must be admitted some of the 
older and apparently simpler problems still stand 
lantalisingly on the border-land of the unknown, and- 
individual judgment may interpret the evidence as- 
temperament dictates. Among these may be placed 
the ” canals ” of Mars and the theories built on them, 
the varying appearances on the lunar surface, which 
Prof. W. II. Pickering and others have noted to recur 
with a regularity that betokens a cosmic cause. 
Concerning the correct interpretation of the observa- 
tions, Sir Richard Gregory preserves a judicial atti- 
tude, presenting tlie evidence impartially, and leaving 
the verdict to the decision of instructed opinion. The 
class for whom the book is intended is clearly indicated, 
and this class should benefit from the well-arranged and 
accurate contents. 

(3) We confe.ss that we have read this book with no 
small measure of surprise, for it is apparently put 
forward as a recent compilation. It bears no date, and 
there is no suggestion that it is a reprint of an ancient 
work. But such well-informed authors could not, if the 
work were new, refer in the preface to the late Sir W, 
Royd, and ^terwards 
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in the tejrt disciiss the possiWUty of Halky’s ctmet, 
being seen at its ret^ in igro, so t|mt we. can only 
condude that it is hot new! ' The book . is intended 
for those whd are unacquainted with astronomy, and 
in the early chapters is traced the method by which 
the ancients, unassisted by telescopes or measuring 
apparatus, may have gleaned their notions of astro- 
nomy, The plan is not original, but is well thought out, 
and su|;gests one of the most desirable methods of 
obtaining an insight into the geometry of the earth’s 
surface. Later, the sun and planets are described as 
they are seen in a telescope, and the plan becomes that 
of ordinary descriptive astronomy. One of the authors 
is chiefly responsible for the discussion of the influence 
of sun-spots on the earth’s magnetism, but we do not 
find the argument convincing, and additional facts have 
been brought to light that are not mentioned. In the 
concluding section reference is made to the stellar 
universe, but the more recent facts connected with its 
structure and dimensions are necessarily excluded. 

(4) When so many authors are eager to put the facts 
of descriptive astronomy before an English public, 
there does not seem room for a translation. Hut Dr. 
Nordmann’s work deserves a welcome reception, for 
it differs in some essential points from the ordinary 
popular treatise. His object, he tells us, is “ to relate 
some of the marvels which the heavens have revealed 
to us lately. 1 shall speak not to instruct or amuse, 
but to produce thoughts, and even dreams, if I can.” 
He bids us to expect neither the commonplaces of 
numerical detail nor the inane vapourings evoked by 
the study of the skies. Nevertheless, we are allowed to 
study the sun, tliough the magnetic and electric in- 
fluences it exerts are insisted upon more than the 
grosser and obvious service of a centre of attraction, 
or the dispenser of light and heat. Similarly, the 
question of the habitability of the planets acquires 
moye interest than the puzzling red spot on Jupiter, or 
the canals of Mars, which latter arc distinctly pro- 
nounced a mirage. Thence we proceed to the stars, 
nnd are taught how to measure the distance that 
separates them from us. A most instructive study, 
dear and logical, is given of the theories of star drift, 


of island universes, giant and dwarf stars, and the 
general views that obtain of the stellar cosmos. But 
oto: author must indulge in a final paradox. He finds 
it in the rotation of the earth. He furnishes a dozen 
** proofs that the earth turns on its axis and fearlessly 
faces the consequences of accumulation. The con- 
.. elusion drawn is ; that the earth turns and the earth 
docs not turn are, kinematically speaking, equally true. 

“ It is simply more convenient to suppose that the 
earth turns.” But these be difliculties that cannot be\ 
e3q)lained in a small space'. * . ' j ^ 


Oceanograplxy; 

Founders of Oceanography and their Work : an Intro- 
duction to the Science of the Sea. By Sir Williain A. 
Herdman. Pp. xii -f 340 + 29 plates. (London: E. 
Arnold and Co., 1923.) 215'. net. 


AT the meeting of the British Association in Liver- 
jix. pool last September, it was mentioned that a 
new book on oceanography, by Sir William Herdman, 
had just been published. To the circle of marine 
workers this was something of an event, and now that 
the volume is before us we see that our anticipations 
concerning it are realised in full. In the preface — a 
section eminently worthy of attention in itself, and by 
no means to be skipped — wc are informed that the book 
is based upon a course of about twenty public lectures 
given in 1919-20, wliile Sir William held, for the first 
year, the newly established chair of oceanography at 
the University of Liverpool. This at once explains 
the structure of the book and tlie arrangement of the 
subject matter, which differs from that of the ordinary 
text-book. The author’s opening words are, “This 
is not a text-book of Oceanography,’* and he proceeds 
to express his doubts as to whether the time is yet come 
in oceanography to write “ tlie comprehensive text- 
book drawing conclusions from various branches of 
science — ^ranging from astronomy to biology.” In this 
the author is probably riglit, quite apart from tlie fact 
that there is scarcely a man at the moment who could 
do it satisfactorily. 

Sir William Herdman ’s nook may best be character- 
ised as a series of oceanographical essays, more or less 
independent one of another, and dealing with persons 
and themes, for the most part those in which the 
author is himself specially interested, or in regard to 
which he possesses first-hand knowledge. 

The book contains seventeen chapters and an 
appendix. Of these, the first six or seven are devoted 
to some of the leading lights of oceanography, t^ir life 
and work, especially Edward Forbes, Wyville Tljpmson, 
John Murray, Alexander Agassiz, Prince Albert of 
Monaco, and Dr. Anton Dohrn. The last ten chapters 
deal with various oceanographical subjects, namely, 
hydrography, ocean currents (the Gulf Stream), sub- 
marine deposits, coral reefs and islands, luminescence in 
the sea, plankton — its nature, investigation, variations, 
and problems— applied oceanography, the sea-fisheries, 
and food-matters in the sea. 

In these many and diverse fields the author proves 
.himself an admirable guide— one who understands the 
art of making the subject interesting to his, readers. 
The ^ok.is one.of^eat fresijn^,andj:bi^ of 
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m the science to wJvch his. life has been so ze^usl^ 
devot^.,, a consequence/ the feok is never dull, 
even when treating of somewhat more recondite themes, 
and in many parts the presentment attains a degree of 
interest positively absorbing. Moreover, the treatment 
of the subject matter is sober and objective, as indeed 
one has a right to expect from an authority of so much 
knowledge and experience. We are struck not only by 
the author’s enthusiasm for the problems themselves 
and for their extensive scope, but also by his practical 
recognition of their limitations ; we feel safe in his 
guidance, because we feel he has the faculty of estimat- 
ing values, of discriminating between the essential and 
the unessential. The author never attempts to conceal 
the limitations of our present knowledge ; but he 
believes in the great future of oceanography, in the 
wealth of stimulating discovery which the science, still 
m its youtli, lias yet in store for mankind ; and he 
contrives to inspire his readers with the same faith. 
But, like the practical man he is, he sees also that 
oceanograpliy has other and more direct tasks before it 
in the service of humanity, lie realises that it is this 
and this alone which can help us to exploit — or husband 
—the treasures of the sea better than we are able to do 
at present ; that oceanography, as he aptly puts it, 
will help man in the future to become “ less of a hunter, 
ind more of a farmer of the sea.” 

The author has had the good fortune to come into 
personal contact with some of the greatest oceano- 
graphers ; and he tells of them, giving his impression of 
their personalities in a most attractive manner. We 


; 1'^ entir^y of tiie «anie ppinion. On the other hand, 
• I c^ot been 

rather left oat in the cbid. Two chapters (yiii'.''and 
ix.) out of seventeen, and 37 pages out of 
seems rather scant measure, even for those more mter- 
ested in the biologic'al side, and even granting that hydro- 
graphical observations occur here and there in the other 
cliapters.i Also, the extensive work which harbeen’ 
carried out during the last thirty years by national and' 
international investigations of the sea, in procuring 
information as to the food fishes, their development and 
life-histories, might, I think, have been found deservUJ^ 
of fuller and more particular treatment. The same 
applies to several institutions the principal task of' 
which consists in working at the practical application 
of oceanography ; in a book strongly emphasising the 
importance of this side of the work, they might have 
I deserved special mention, whether for their] particular 
organisation, or as having been of fundamental value 
to the methods of applied oceanography. 

Nevertheless, though we might thus have wished for 
more, the author gives us, even without it, very much 
indeed, and there is every reason to congratulate him 
on the publication of this book. It is generally known 
that Sir William Herdman has furthered the advance of 
oceanography in his own country. In this book, he has 
not only set up a handsome monument to himself, but 
also— and this will doubtless please him more — has 
proved himself an excellent advocate for his young' 
science of oceanography, both within and beyond the 
boundaries of Great Britain. JoHS. Schmidt. 


are led to realise how mucli tbe influence of these men, 
especially Sir Wyville Thomson and Sir Jolm Murray, 
meant to the autlior himself, and we should be grateful 
that he has not consigned his impressions to oblivion, 
but enabled younger generations of oceanographers 
to partake, as it were, in some degree in the life 
and happenings of the days when modem marine 
research was first created. 

It is out of the question here to enter upon any 
detailed appreciation of the individual sections of Sir 
William Herdman ’s book ; but if any parts should be 
noted as particularly valuable, they are chapters like 
the two on Wyville Thomson and John Murray, and 
the three on plankton and food-matters in the sea; 
the hydrographical sections, on the other hand, scarcely 
come up to the same level. For the rest, adverse 
criticism must be directed not so much towards what 
the book contains as to what it does not. 

There are not a few writers who regard oceanography 
as being merely the study of physical and chemical 
condition in ^ js not one ^ 


Preventive Medicine. 

An Introduction to the Practice of Preventive Medicitiei 
By Prof. J. G. FitzGerald, assisted by Prof. Pe^^ 
Gillespie and H. M. Lancaster. Pp. xx-f8a6V 
(London : Henry Kimpton, 1923.) 37^. 6rf. net. 

T his is the first “ full-dress ” Canadian text-book 
of preventive medicine, so far as we know, which 
has seen the light ; and it i.s a happy augury of the 
future of public health in our sister country that sO 
complete a book founded largely on Ontario experience 
should be practicable. 

Dr. FitzGerald, the professor of hygiene and pre- 
ventive medicine in the University of Toronto, has,, 
with the assistance of several collaborators, focussed a 
vast mass of important information bearing oit , pre- 
ventive medicine and public health, from which Bntitsj|i 

» Apropos of hydrography — ono pious wish from a tiOn-Britblfi Madet : 
that oue could but have those Fahrenheit degrees converted Into Ceotigiade. 
in all occanographlcjal wfjrks, British inchuled, British workers sodm to 
„.lible to reckon equally well with either -m the ptownt work, tor exampile, 
jt he tsropcntuFQs.oEe noted in Falirenheit >n one plaw, m Centignde In 
iMtof-w, fahnnihell' is aa enonoous -dJaadvantkS** 
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hygienists may gather many useful suggestions tot 
improved practice. ,, 

Preventive medicine as the subject of a text-book is 
a title possessing some ambiguity, and one looks to the 
chapter headings and sub-headings to ascertain in wliat 
sense the words are used. In actual fact tlie contents 
of the words are ver\ nearly identical with what in 
England is known as hygiene and publi<- health, lluaigh 
this was scan ely to be anticipated. Public health more 
generally means that part of a])plied hygiene wdiich has 
been introduced into the adinini.strative miudiincTy of 
our central and puhlie-health authorities, while hygiene, 
although almost synonymous with preventive medicine, 
in most books on the subject has a more limited ('on- 
notation. 

The fact tliat a hook on liygiene and [luhlic health 
should be called “ An Introduction to the Practice of 
Preventive AJe<licine is exidenic of the exjianding 
scope of public-health acti\'ities, wdiiib are increasingly 
embracing every phase and age of life. 'I'liis henefieent 
intrusion of medicine -on its preventi\e side- is the 
subject of Prof. P'lt/Gerald's suggestive first chapter, in 
which he forci'usts tlu- arrival ol a time when it will no 
longer be said that “ he was s(j si('k he had to have a 
doctor,” but when the physiiian will he engaged to 
keep his patient well, by supervision and advice. In 
view of this, extensive increases of our present services 
for safcguaiding c hild hearing and childhood, and for 
periodical' examinations at sul)sef|uent ages in life, are 
anticipated. I'he difference between insurance for 
medical purposes and prevention is aptly indicated in 
the words that the monetary and medical benefit may 
be used wisely or unwisely in the patient’s efforts to 
regain, not to maintain fits health. 

Subsequent chapters deal with measures for the pre- 
vention of communicable diseases, each of some twenty 
or more diseases being discussed in some detail. Special 
space is given to the newly adopted measures for secur- 
ing immunity against diphtheria by the administration 
of an antitoxin-toxin ; and it would appear that by this 
means, guided by the Schick test, we have available a 
possibility of depriving diphtheria of all its power to kill 
and injure. 

The chapter on tuberc ulosis contains much valuable 
infonnation, but llu; statistic's are not very skilfully 
presented. The essential point is pressed liomc that 
success cannot attend anli-tuberc'ulosis efforts unless 
private physicians lake an active part in the campaign, 
and oonslitute themselves leaders in the effort to pro- 
tect human beings against exc'essive dosage of infection, 

• whether from consumptives or from infected cows’ milk. 

, The preventive aspects of pneumonia, of cerebro- 
spinal meningitis, and of acute poliomy^elitis are stated 
and althqugh these diseases fcmair ^ 


controllable of commonicabie dlsdftscs, m^ch useful 
guidance is given. ’ ^ \ 

Under the heading of smallpox an interesting account 
is given of an outbreak in Ontario in 19^0-21, com- 
prising 5078 cases wdth only 24 deaths. The loW case 
mortality in this outbreak is similar to that experienced 
in many part.*) of America ; and cases of a similar type 
have occurred occasionally in England. In otlier parts 

usually traceable to an Eastern source in Europe, or 
to a Mexican source in America— the ordinary severe 
type of smallpox has oecurred. In both types of the 
disease there is evidence of tlie jiroteetive effect of 
vaccination. It would apjiear that the mild type — 
which usually breeds triu'— is a definite mutation of the 
disease. 

The chapter on venereal diseases gives a useful 
summary of its subject. 'I’lie author, while non- 
committal on self-medication as a proph)'lactic, strongly 
urges inedii-al tn*almcnt to any patient at the earliest 
possible moment after exposure to infection. 

('onsiderable space is devoted to disinfection. Current 
disinfection during the course of an attack of diphtheria 
or .s»-arlet fever is recognised us inv^iortaTU. and con- 
.siderahle detail is given as to terminal disinfec lion when 
an attack is over, loir these dise.ises, however, it is 
now' recognised that, given thorough doim'slic ('leansing, 
terminal gaseous or liquid disinlec'tion of rooms docs not 
diminish the number of rc^currenees of inledion. The 
part of the book dealing with general hygiene gives full 
infonnation as to w'ater supplies, milk, foods, diet, and 
domestic and community sanitation, on which no 
.special comment is needed. We note, however, that 
while the importance of movement of air in making the 
air of a room hygienic is not disputed, it is also pointed 
out that in conditions of overcrowding active ventilat- 
ing may increase the danger of infection, by increasing 
the striking distance of particulate infective material, 
whether as dust, or as spray derived from coughing, etc. 

The chapter on vital statistics contains a few minor 
errors. In England and Wales the geometrical method 
of estimating intcr-censal jjopulations is no longer 
adopted. No attempt is made to assess the relative 
value of the various tests employed in determining the 
health conditions of a community. Special chapters 
deal with the subjects of maternal and infant mortality, 
schocil hygiene, public-liealth clinics, and industrial 
hygiene, but these do not call for special comment. 

On p. 673 are given interesting particulars of the 
amount spent per capita per annum in the various 
American States on health administration. The 
“ health appropriation ” varies from 30-8 '^ents in 
Pennsylvania to 2*1 cents in Tej^y these sums bem|: 
divisible^ ^ 
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caWe -Diseases, laboratoty, Vital Statistics, Child 
Hygiene, Vaaereal Diseases. This table is fgllowed by ^ 
a valuable table by Dr. Chapin giving the relative \'aluc 
or '^‘marks’' of different branches of public - health 
work. It will surprise some English administrators to 
find plumbing and nuisances credited with 20 marks 
out of a total of 1000, while control of nostrums is given 
50 marks, educational measures 80, and anti-tuber- 
culosis work J40. There is miK'h to be said for this 
American apportionment of merit. A number of ap- 
pendices give details as to industrial hygiene, the em- 
ployment of cliildren, form of report of an industrial 
nurse, the Workmen’s Compensation Act, hou.sing, etc. 

The book can be recommended as containing a review 
of recent information on most branches of preventive 
medicine, which would be most difficult to obtain el.se- 
where, except by reference to many documents. 


Our Bookshelf. 

I.es Phawmhies therniumique'i. Tar Eugene Jilo('h. 
(Recueil des Coiiterenccs-Kapports de Documentation 
Mir la Jfiiy.si(|ue Vol. 4, i*' Serie, Conferences 9, 10, 
hklite ])ar la Socivlc Jouyital de Pliys'KjUC,) Pp. in. 
(Paris : Les Presses universitaires de France, 1923.) 
TO francs. 

Electkk' conductivity and other effects j)roduccd in 
the neighbourhood of hot bodies are generally called 
“ thermionu' ” jfiienomena. The author gives an 
interesting and dear account of several ol the law's in 
connexion w'itli effects that have recently been dis- 
covered by 0 . W. Richardson and others. In spite of 
the great progress that has been made, there is no 
indieatitm that this mine of research is a}>proaching 
exhaustion. New practical applic ations arc being con- 
tinually found. Thermionic valves are now i)eing 
made hy hundreds of thousands lor u.se in radio com- 
munication, radiography (X-ray w'ork), and for rectify- 
ing alternating currents. Notwithstanding the great 
practical use that is made of thermionic phenomena, we 
are still far from seeing how they explain contact 
difference theories or thermo-electricity. In particular, 
the theory of thermionic emission in gases gives rise 
to great difficulties. We have still to explain many 
apparent experimental contradictions. The serious 
study of ionisation potentials and of resonance founded 
on thermionic cmis.s-ions has barely begun. As time 
elapses the theoretical field becomes more complex, but 
the possibilities of valuable discoveries become greater. 

The Outline of the World To-Day. Edited by Sir 
■ Harry Johnston and Dr. L. linden Guest. (To be 
completed in about 24 fortnightly parts.) Part i. 
Pp. 40. (London : George Newncs, Ltd., 1923.) 
ij. id. net. 

There should lie a demand for a work of this nature, 
whifeh.aims at giving “ a clear and definite impression 
of- immense variety of the life and romance, the 
and treasures, of other lands.” The 
pajt Of the section dealing 


.. .-i ■■ : - " y~ 

.^*nd • Sufficiently iSritiiSitil to gi^e il^ v*ln«/-,Ottt 'tl>er'e ii 
little attempt .desenbe. or expl{^ 
the maps ha^^ the defect .lowing lui phjFsica’ 
features. Some attention to physical geography would 
not be amiss. There is no indication of the’ a)^g!!& 
ment of the work except that it will “ concefiftatt 
ori the interesting side of nations and their lives, 
w'ith mankind at home . . . their joys and 
their sports, their pageants, and their ideals.” Tb« 
authors of the various articles are not stated, but -tht 
names of the editors are sufficient guarantee .that 
higli authorities will he chosen. So far as can be 
judged from the first number, the work should prove 
of value in spreading a knowledge of the ways pf otilier 
nations and encouraging an understanding of their 
ideals and ambitions. v;' 

f ' 

The Banyanhole : the Second Part of the Report of ihi 
Mackie Ethnological Expedition to Central AfrUa., 
P»y the Re\'. John Roscoc. Pp. xii-i-176 + 31 plates^ 
(( ambridge : At the University Press, 1923.) 155. 
net. 

In the second volume* of the report of the Hackic 
Ethnological Expedition to Central Africa, Mr, Roscoe 
again deals with an immigrant nomadiC' .pastOThl 
people, ruling an earlier, or original, agricultural 
group. The Ihihuma l^elong to the same stock as the 
nciglibouring Paganda ancl Jtukitara, hut represent 
an eailier .settlement in the Lake regi m. They arc 
even more strict than the Bakitara in the observance 
of milk customs, and owing to their repugnance, to 
intermarriage with their serfs, who lived on vegetable 
food, they are racially purer than most pastoral 
peoples of this area. Apart from the description pf 
the ritual of the milk, which necessarily ?)ccupies a 
position in the hook commensurate with its prommence 
in the life of the people, Mr. Roscoe’s minute account 
of the Banyankole is a piece of work the value of which 
to the ethnologist it is difficult to overestimate. Not 
only is the culture lie describes rapidly passing away, but 
also it embodies — as for example in its totemic systern 
and belief in the reincarnation of members of the royal 
family in the forms of various animals— elements which 
arc of great importance in the study of the devel^- 
ment of custom and belief. 

The Unconscious Mind: a Psycho- Analytical Sufwy, 
By Dr. S. Herbert. Pp. vii + 230. (London* f A- 
and C. Black, Ltd., 1923.) 6s. net. ’ ' * 

The output of psycho-analytic literature is always on 
the increa.se. This volume is an attempt to a 
systematic account of the Unconscious on Freudian 
lines ; and it follows the usual plan upon which such 
works are written, containing considerable illustraiiori 
of theory from ca.sc-hi.stories, examples of myth,.^, 
art, and tlie like. 1’here is a gmod chapter on “ Theones 
of the Uncon.scious,” in which the leading views -|ure 
stated and criticised with — naturally enough — a*st!0ng^' 
Freudian bias. On the whole, “ The Unconsdois^ 
Mind ” is a simple and straightforward prescn^tJOii; 
(so far as the subject-matter permits of simplicity odd 
straightforwardness) of the doctrine of the Viennese' 
school ; ^and cun be recommended for the lite.rar^.|0l5» 
ii-e as^wcU.as for ■bemg-*-what it hkittis; 

^ nC,- hMr.Jcno-wledge oi?.;the ; 
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1-etters to the Edte 

\The Editor 4 otf not^ hold himself responsible for 
opinion.i expressed by his correspondents. Neither 
edh he nm^take to return^ nor to correspond vfith 
the writers of rejected manuscripts intended for 
Mijr or my other part of Nature. No notice u 
taken of anonymous comma nicattons.^ 

Dutcjb Pendulum Observations in Submarines. 

Dr. F. a. ViiMNCj Mi-j.nesz, commissioned by the 
Dutch Geodetic Committee to make pendulum 
observations on board the Submarine K IT of the 
Royal Dutch Navy during the voyage from Holland 
to Java (see Naiuric of September 15, p. 303), has 
sent particulars of his observations from (hbraltar, 
Tunis, and Alexaiulria, 

The beginning of tlie voyage was extremely dis- 
appoihting because oi the bail weather. For the 
first five days the sea was continually very rough. 
The rolling of the ship amounted to 30" to each side, 
and the pitching to H metre.s ; the nights had to be 
spent strajiped to the berths. It was a very rough 
experience for the first stay on board a seagoing 
vessel. 

After passing Ikirtland Dili in the English Channel, 
an attempt was made to take observa tioiis. Sulimergeil 
to a depth of 20 metres, the rolling still amounted to 
I® to each side, winch made obtjervatioiis inipractic' 
able. At length, off the l’ortuguc.se coast, the 
weather cleared and it became calmer, luit the long 
swell continued On September 23 an inquiry was 
made again into the movements of the .submerged 
ship. The greatest angle of inclination caused hy 
the pitching amounted at the sea-surface to 1". the 
rolling to 6® to each side. At a depth of 30 metres, 
and while the vessel was going m the direction of the 
swell, the inclination caused by the pitching was at 
most I", which by the use of the horizontal rudder 
could be reduced to less than J ’ ; but as the rolling 
was Still to each side, observations were practically 
mipoesible. 

Notwithstanding the considerable rolling of the 
ship, the amplitudes of the pendulums appeared to 
vary fairly regularly. The principal impediment was 
the circumstance that the rays from the electnc lamp, 
reflected by this mirrors of the pendulums, went 
beyond the edge of the film. The actual trouble was 
therefore of an incidental nature. Tins induced Dr. 
Vening Meinesz to devise an arrangement for suspend- 
ing the whole apparatus from a horizontal axis to be 
placed lengthwise in the ship in order to neutralise 
the irolling. He supposed that it would be possible 
to get, this constructed at the workshops of the 
R(^al Navy at Gibraltar. 

On September 26, bctw'ccn Cape St. Vincent and 
Cadiz, the sea was very smootli, and for the first 
time observations were crowned wuth success, as at 
a depth of 25 metres the movements were very .small. 
The first observation was made in a place where the 
sea was 110 metres deep, the second where it was 
480 metres deep. During tlic second observation 
the direction of the course was taken successively 
W.E. and H.W., to test the efiect of the speed of the 
ship on the intensity of gravity, first mentioned b}^ 
Edtvjfia. 

" ,Qn the afternoon of September 28, Cxibraltar w^as 
reached, and immediately Dr. Vemng Meinesz took 
/steps for the construction of the susjiension apparatus. 
All the assistance desired was kindly given by the 
authorities. The time being very limited, 
if was necessary to carry on the work day and higfit, 
'viffthoutifiterrmssion.:-:' ‘ 


worked put, and they prbved. to be^ery ^successful. 
The dteepandes !of flie, observafapns ';%howed the 
accuracy to be greater than was expect^ ^m^the 
preliminary observ'atiohs at the Helder. The e^ect 
of the spe^ of the ship was clearly indicated by the 
diagrams , the speed could even be derived from 
these with a difference of but ^ mile from the true 
value. 

On October 3, a few hours before leaving Gibraltar, 
the suspension apparatus was fitted up oh hoard the 
submarine. 1 am glad to express thanks to the 
British authorities at Giliraltar, who so readily con- 
tributed to the realisation of Dr Vening Meinesz’s 
jmiject. 

During the passage between Gibraltar and Tunis, 
the arrangement proved to be satisfactory in every 
respect Allhougli the rolling amounted to 2® to 
each side, observations were easily practicable. A 
stay at Tunis, where the submarine arrived on 
October 7, was again used by Dr. Vening Meinesz 
for the preliminary computation of his obsiTvations. 
One of these gave the value of g for a sea-depth of 
2500 metres with a difterence of only 0-003 tun sec."® 
from the tlieoridical value, which indicates complete 
isostasy. 

Tunis was left on October 13, and Alexandria was 
reached on October 18 ; the sea being generally very 
smooth, ob.servations were made without any difli- 
ciilty The Kbtvos effect was tested again ; the 
deduced speed of the ship differed only o 3 mile from 
the true valiie 

It appears from tlu^ diagrams tliat the accuracy 
of the deduced period of oscillation 111 favourable 
circumstames may be about 1/1,000.000, and that in 
a rough sea there is little h-ar of the divergences 
exceeding 1/100,000. We must wait, liowever, for 
the complete compulations before a jiositivc statement 
will be possible 

It siiould also be mentioned that the rate of the 
chronometer was controlled by using the rhythmic 
time-signals of the Jullel 1'owcr. 

On October 31 the squadron, consisting of the 
mother .ship Pelihaan and the three- submarines, left 
Suez, it will touch at the ports of Aden, Colombo, 
and Sabarig, and arrive at Batavia about tlie middle of 
ITeccmber. Dr. Vemng Meinesz will carry out observa- 
tions in the Red Sea and the Indian (.)ccan, and will 
ultimately determine, with the invar pendulums, the 
intensity of gravity at a few stations m Java. 

From the results already obtained it may be con- 
cluded that, by the method of Dr. Vening Meinesz, in- 
vestigations of tlie intensity of gravity by pendulum 
observations can be rcali.sed on the parts of the 
earth covered by the ocean with 'almost the same 
accuracy as on continents and islands, For the study 
of iso.slasy, and of Wegener’s hypothesis of floating 
continents, observations in submarines, especially 
beriveen the coast and the deep sea, will be of the 
greatest value. J. J. A. Muller. 

Zeisi, November 7. 


The True Relation of Einstein’s to Newton’s 
Equations of Motion. 

The equations of a space-time geodesic or Einstein's 
general equations of motion of a free particle are, in 
usual symbols, 

, \ati\dx'^dxB , , ^ 

ds' ^ I . J ds ds ‘ 3. 4- ^ (I) 

In order to show their relation to Newte'a equa** 
.'.tionsof 

' ' ' 
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Einstein (insJdeB the spepi^ case of slow motion in: 
a veak giavitatipi^, field; such^ that the metrical 
^nso6‘con±pppenti3 differ but likle froin their 
ualileiaxi lvalues. Then, neglecting squares, etc., of 
these sihall differences and also Iheir denvatives witli 
respects Xj (qimsi-stationary held), Einstein easily 
obtains the Newtonian equations as a first approxima- 
tion, with S2= - as the classical potential of tlie 
gravitation field. Tliis treatment of the <picstion is 
repeated, so far as I know, by all exponents of 
Einstein’s theory. 

Now. as has recently occurred to me, the true 
relation of Einstein’s equations to those of Newton is 
of a much more intimate nature, and remains valid, 
no matter how strong the field and how much space 
deviates from Euclidean beliaviour. 

In fact, the frame most natural to adopt for an 
interpretation of tlu' complicated equations of motion 
(1) of a particle being clearly its own rest-system, let 
Xi, be the spacc-coordmates of the particle in 

such a system (the latter, of course, to play its p.irt 
during an infinitesimal time and to be re]>laced success- 
ively by others and others). Moreover, lei for con- 
venience the origin of A'j, etc., be taken at the particle 
itself. Then, at any instant, Xt-dxjds =-o{> .. d, and 
equations (1) will reduce to ds~ -gudx^^ and the three 
equations 

d, I ,.(41 

vV..'*'' • • 

where dt dxjc, the fourth otjuation being already 
utilised. Now, with i, k reserved for i, 2, 3, 




The coordinates can always be chosen so as to make 
^41 _^42 _Q frame not spinning 

relatively to the stars. In these coordinates then, 
or in such a rest platform of the particle, 


■ I 


( 3 ) 


/ 44 ) ^ 

U I ox^' 

and since the a'< can now always be measured along 
the principal axes of the operator or matrix g**" (when 
also g** -T-lgii), we have 

144 ^--. ^ 

1 z i - 2gii * i'Af' 

no more to be summed over i, of course. These 
values substituted in (2) give, with gu^ -Ou, and 
since a, =dxddt =0, 

2 Ja^'exi 

Now, the space-line clement of our platform being 

dl^ -CL'y^x-^ \~ d^^ix .jT -y d^^dXj^ , 

JUlidx-^, etc. , are the, length elements d^i, etc., measured 
along the axes precisely as in {N), and the right-hand 
member of (3) expresses the gradient of u= -^^*^44-1- 
const. With a proper choice of the constant, 
^44=1 - 2 i 2 /C-. 

We thus see that, in the rest-system of the free particle, 
the general relativistic equations (t) become identical 
with the Newtonian equations of motion, rigorously, i.e, 
whether the gravitation field is weak or not (212/1:* a 
small fraction of unity or not), and no matter how 
strongly the platform -space differs from a homaloidal 
or Eudidean space. 

This simple investigation is here given not merely 
because it seems to put the general equations (i) into 
aa intd'estix^g and familiar light, but also because it 
Newjoni^ equations of 


Tlie Ififluetide of Barometric Preiuikil!^ OA > the 
-,SpebiAc Gravity Af the Wate)r%K 

l&eae. , ' ‘ . 

It has for many years been recognised tha^'^any 
alteration in barometric pressure over a wide expanse 
of water produces concomitant changi-s in the surface 
level, and Prof. J. W. tiregory {Scottish Geo^re^M^al 
Magazine, 1909, vol. xxv. p,' 31b), when disciB^ihg 
the level of the .sea, pointed out that “ the seaTn aJi 
area beneath Jugh air pressure ha.s its surface pushed 
downwards and the displaced water rises in the ad-', 
jacent areas.” Since the waves of increased barometric 
pressure occur at approximately the same tithe qf 
day in each degree of longitude, it follows that oach 
succeeding elevation and depression of the surface lijvel 
0/ the sea travels across the ocean like a wave from 
east to west. In the region of India the barometric 
pressure normally exhibits in every twenty-four hours 
a double rise and fall with maxima at approxifnately 
9.45 A.M. and JO. 30 I'.M. and minima at 3.30 a.m. arid 
4 30 1\M. 

Investigations ol the specific gravity (o-o) qf 'the 
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Ku.. I. AvLraj;e speLific, gr.ivity <if the iiirr.u’e wjttr iiinl .simultftneotN 
h.irumetnc pressures duniij.; .» voy.ine iroiii Boinh.'iy to tlic Andwnan 
Ishuids in Ottohor 1971. 

'I'lie conlinuous line shows the speeilic gravity, and the dotted Hilt th« 
h.-ironietriu pressure, in L.ith of the ihiee hniircs. 

surface water of Indian seas have revealed si> daily 
double oscillation that occurs simultaneously y with, 
and must, I think, be due to, the alterations of 
barometric pressure. This oscillation of SpecifiiJ 
gravity is, however, only clearly seen in the open aek, 
because in inshore waters it is obscured by Other 
changes due to tidal flow, etc. During the 
from Bombay to Port Blair, Andaman Islafids, id 
October 1921, a four-hourly record of the specific 
gravity'^ of the surface water and the barom^ic 
pressure was carefully kept, and the results obtained 
are shown in Fig, 1. I’his .shows very cleariyt ttie 
way in which, as the barometric pressure falls,' 
specific gravity of the surface water rises, and* vice 
versa, the two curves alternating with one anPtfjAr/ ' 
A variation in the specific gravity of the anx|a€» 
water such as this might be due to (o) lateral hpri" 
zontal movements of masses of water, or [h) an'Ujpfiwell* 
mg of water from a deeper level . I f tlie latter cause |{ 
the true one, then the effect of changes in barorheteic 
pressure should be found to depend on the relative 
specific gravity of the surface water and of water 
immediately underlying the surface layer. Iti'Octbhefi 
following on the effects of the south-west monsoon, 
-yrater, wUl be diluted and havej^ 
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and hence an npw<iUing oi deeper water due to a fall 
in barometric pressure should cause a rise in, specific 
gravity, as seen above. 

In Fig. t, I have given the re.sults obtained in the 
Bay of Bengal and the Laccadive Sea during the 
months January and J'ehniary 1923. It is now 
found that the oscillation of barometric ])ressurc and 
.specific gravity synchronise with each other. (In this 
and in Fig. 3, as 1 lan e no records made on boarti 



ship, I have taktm I he a\eiage baromeltic jiressme 
registered in C'aUaitt.i, as given in llie Ilaromotcr 
Manual, loui.) A1 ibis season of the year the rain- 
fall is slight, and, owing to evaporation, the siitface 
layer tends to Iiave a higher specific gravaty than ; 
water underl\ing it In conseciuence an upvveihng of 
water, owing to lowered baroinelnc pressure, jiroduccs 
a fall in specific gravity. 

Finally, in Jag. 3, 1 have given the results obtained 



Unfortunately, I have ho records t^.ken during the 
month of August, , but judging from the 'results of 
the above observations, we should expect to find a 
fall in barometric pressure accompanied by a rise of 
specific gravity of surface water, owing to the effect 
of the monsoon rain in diluting tlie uppermost levels. 

I hope at some future date to be able to publish 
the full details of my observations, but, as the matter 
appears to me to be one of considerable interest, I 
have taken this opportunity of publishing a pre- 
liminaiy note of my results. 

R. 15 Slymoiir Sewei.l, 
Surgeon- Naturalist to the Marine 
Survey of India. 

The Indian Museum, Calcutta. 


Spectral Series in the Oxygen Group. 

In the spectrum of oxygen there occur two types 
of .senes,— tiiplct series, and tlu' so-called “ singlet " 
series 'fhe terms associated with the former type 
aie designated by Im.iw ler (“ keport 011 Seru's m lane 
Spi'ctra ' ) as ws, mp, and md, vvhik' those associated 
with tlu; latter tv[)(' ate designated as ///.S', niV, and 
wlK 

One of us (Hojifiokl) has recently found a mimber 
of new oxygen Jiiu's occurring in the ulir.i-violot 
(Natukk, September 22, p 437) Those appear as 
fourteen tnplets, and for their n'presi'ut.itioii only 
fiiteeii ditf(Teiit tcTiiis ai(' uecdNl I'ourleen of 
these are }>re\uoii>‘Iy knoh'ii singlet terms of o'-ygeii 
(kS to 7.S', zD to yJ>, and is), d'hi' tillccnth is a 
new trijilet term, c>f largi'i fieqnency value than any 
jueviously known oxygi'ii Imin Fach ol the lonrtei'ii 
tnplets repiesents, on the llolir llu'orv, tlie traiisilioa 
fiom some known singlet oneig\' loved to the luwv 
trijik't level 'I'he nonienclatnie |iist giv (ui has been 
useil m all previous coininnnicatioiis and is identical 
with tliat of h'owlei, a jioint appanmllv not made 
clear, .since the editor ol Naiuric added a note to 
the letter of Sej/tember 22, .saying that the S, P, 
and D terms did not cone.spond to Fowler’s terms 
of the same designation 

The fourteen oxygen terms include only .S' (or s) 
and D terms, and tins leads to the conclusion that 
the new' energy level correspmids to a P (or p) term. 
Whether it is a 7’ or p t('nn is not at once evident, 
Siiu'c the known wp ten ms of oxygen are triple, 
W'hile the utP terms are single, the suggestion was 
made liy one of us (Birge) that the new level be 
designated o/’j2i In fact, the spectral diagrams 
devised by 15rackell and Birge {Physical Review, 21, 
710, 19^3, and Jour. Optical Society of America, 
now in the press) predict tins level at preiasely the 
])osition found. But it appears, as mentioned in 
the letter of September 22, that in the 0/1-1 s triplet 
the opy-js component is definitely lacking, and a 
similai plieiiumenon w'as later found in the case of 
the corresponding new' sulphur triplets winch are 
discus.scd in the same communication. Since the is 


lf'iC.3.-AnTnRe.pu.lu uMvuvof>u.(..c.«.aer.nnd.M....,t;<.b.uom.lri. ROrtiori of the Op^-\S rlcSlgTiatioTl IS kllOWn tO be 
piisMiii* oiftiic wfsi iiiM „f jmiM in M.iy i.j j 1 corfcct, and siiice the kiiowii r.s-n//) senes of oxygen 

‘ and of sulphur consist always ol triplets, the theory 
oflf the west coast of India in Afay 1023. The south- | of inner (piant numbers leads inevitably to the 
west monsoon hatl alreadv'set in, and {here had been conclusion that op is nut the correct designation of 
a considerable amount of rainfall m the region under the now triple level. Hence the designation has been 
investigation since the middle of April In conse- changed to oPi^\ An assignment of inner quant 
qweuCe the surface laver of water hatl again become numbers to the various terms, according to Sommer* 
diluted, and we now get a return to the condition feld's method, then leads immediately to the jprohibi- 
found in the month of October, y.c. a rise of barometric tion of the oP^-is component, , by , the Selective 
pressure causing a fall m salinity, and a reduction in. -^iBfinciple,' The of 

the pressure being accompanied” by a' rise due to ^ 
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of the new tnpleiis, mentioned in the letter in Nature! ' 
of September 22. Again following Sommerfeld {Ann. . 
d. Physik, 70, 32, 1923) it is concluded that in the 
oxygen' group the terms labelled by Fowler as mS 
are single, while the mP terms are triple, and the 
mD terms quintuple, just as in the case of chromium, 
which is in the same column of the periodic table. 
Accordingly tl»e .so-called “ singlet ” senes of oxygen 
are really of a complex nature, a fait that has already 
been sugge.sted by others (see Fowler, loc nt , ]) i0()), 
while m general the senes .s])e(.tra of the oxygen 
group arc similar to those of chromium, as far as 
complexity of terms is concerned. 

As already noted, similar triplets were found in 
sulphur, while mdcpeiKh'utly the diagrams by 
Brackett and Birge had been used to predict the 
position of most oi these new hues, the agri'cment m 
all cases bi'ing within the hunts of error I'he 
iliagrams also allow tie' identilioation of .some ot 
the other new hues In paiticular, the diagrams 
indii:ate that the triplets called, m the letter in 
Na'IUX!'. of Sejitembei 22. and 0P-4/) are 

in reahtv 0P-2S and 0P-3.S’ rc.spi'ctivi'ly, while those 
called uP~2S and o/’-j.S’ ri'inain nnideiitihcd In 
addition, the ^527<) narrow tuple! of snljihur has been 
identihed as 1.S-2/' Ml these jjoints, as well as 
more general (jiu'stions, aie tnlly discussed elseviheie 
by oiu' of us (Huge, "Siicdral Senes of iJivaleiit 
JClemeiil.s,” Jour ()])iUtd Socu'ty of AmiTica, now' in 
the jiross). One ol the emu lusions of that paper, 
ilerned irom a .study of the .spectral diagrams 
already mentioned, is that tlie j)os.sible triple levels 
of the oxi’gcn groiqi, o/*and o/), w lule having ditteient 
sets of inner quant numbers, running m opjiosite 
directions, have ne\ertheless tiie same average 
numerical magiutiide But for some unknown leason 
the oP (valence) level represents a more j)robable 
condition, and o/> does not actuallv e.xist Similarly, 
in the case of the element, s of the .seiond column 
of the periodic table, the iioii-.ippearing os h'vtd 
■coincides mimencally wath the \S valence level 

I J. lioei iri.T). 

K.'T Bikgk. 

Universitv of rahfornia, 

Berkeley, 

October ib. 


Identification of Pure Organic Compounds. 

In his review of IVIulliken’s “ Identification of Pure 
■Organic (.'ompoimds,'’ vol. iv., on p 581 of Na'iukk 
of October 20, your reviewer surely does the author 
an injiistiec'. I’erhaps he is imacquamtod with the 
earlier volumes, as 1 am, at present, with the latest — 
that under review. But 1 can testify to the great 
value of volumes ,1 and li , and have used them 
regularly for the last two years In identifying the 
components of commercial dyestnlls and similar 
work, Miillikeii’s methods are lar less troublesome 
.and timc-exjietidmg than the classical method de- 
scribed by your reviewer, and aptly termed by 
Mullikcn in his preface “ the Method of the Krai>irical 
Formula.” J have never experienced failure m 
prepanng a characteristic derivative by following 
Mullikcn’s prescriptions, w'orkmg with ejiiantities ot 
about I’o gram In fact, his beautifully neat methods 
for manipulating small quantities dcsciwe to be 
more widely knowm, and, m my ojunion, it is a matter 
ior regret that your review' will prevent this. 

I . , W. A. Silvester. 


I WELCOiAE Mr. Silvester^s statement and ^m glad 
to hear that Mulliken’s methods are apwedated 
and found useful in technical organic chemistry. 
In these matters it is only possible to speak from one's 
owm experience, and, as a research organic chtfcmisi 
and teacher of thirty years’ standing, ,r should noi 
dream of allow'ing my research students to leant 
to rely on INlulliken’s mcthoils. 1 adopt this attitude, 
not because his methods are bad or inaccurate, bul 
bec-aiise they are meomplete, and an extension^ oi 
his svstem to meet all reijiiirements would be im; 
practicable. J. I'. T. 


Amanita muscaria on Hampstead Heath. 

Till', letter from Dr. O Hosenheim m Nature 0: 
October 27, j). 022, W'onld doubtless cause astonish- 
ment to many mycologists. Ani(nntti muscaria h 
one of the tommonest toadstools, and is to be fount 
amongst almost anv ehmq) ot Iniih trees ill this 
country, con.scijuently being ,'i comnuni sight m wood! 
and on rommons near I.ondon. 1 he associatior 
betwi'i'ii fungus and tree, moreovei, is .so cotistam 
that it is not unlikely that the myiehum is one o: 
those concerned in tunning birt h mvi'orrhi/a. 

It IS, however, the statement that there is difficulty 
in obtaining this and jiresumablv other commoi 
agarics tor stieiildic investigation tliat occasiqni 
this letter If any chi'mist or jihysiologist desin 
such specimens, 1 should be jileasi-d to circulati 
nu'inbers of the British MyioJogical Society to tha’ 
elloct That common spei ies even are sometirne 
not to be had has been brought forcibly to my notic 
during tlie jiast two seasons. Lactarius vellereu 
was asked for last year at a time w'hcn, normally 
tlie season is on the wane. Thongdi the fnngus’hai 
a|)j)eared in ([uantity m jul>- and August— the seasoi 
that year w-as abnormafly early —it w'as (vceccdingh 
scarce m October and NoVeinber This year, thougl 
many mycologists have been on the look-out for i 
since the Iiegmning of the season, 1 have heard 0 
110 one liinlmg snllicient to fill a vaseulum, let alorii 
the promised hampers; Amanita mapfia, on tk 
contrary, has been so amazingly abniulant every 
where that pantechnieons could have been loadei 
w'lth it. 

It should be emphasised .dso tliat toadstools hav 
then due season, tlie majority appealing aomfe tfm 
(Inniig Ihe period after summer rams until autuirr 
fiosts, and consequently it is not possible to provid 
fresh material of a given agaric all the year round. 

J. Kamsbottom. 

British Mn.seum (Natural History), 

South Kensington, S.VV.y, 

Novemlicr 3 


Insecticides. 

I AM interested in the question raised in NatuR] 
of October 27, p. 622, as to the efficacy of campho 
in preventing mottis, and the apparent absence c 
experLinental evidence on the subject. May I sugges 
that the whole matter of ” insecticides ” needs in 
vcstigation. Daily we sec njion advertisement hoard 
mgs tlic most alarming jnctures, show'ing the trul; 
devastating ctfccts of popular insecticides on ever 
known and unknown J^pecies of the insecta. 1 hav 
had an opportunity of testing the truth of thes 
statements, aiul 1 am profoundly disillusioned. 

At the beginning of the rainy season in India m 
'.bungalow became in a few days infested with thousand 
.wbiph had hatched in the floor mattinj 
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They are smaller than PuUx irritans and do not hite 
so severely. Scores of them marched up my legs 
as I sat in pyjamas. I bought some tins oi that best- 
known of insect powders," I covered my legs 
witli it. It had no effect whatever. The fleas bit 
and jumped with undiminishod rest Before taking 
step.s to rid tlic bungalow entirely of the creatures, 
I took a dozen of them, and jdaced llieni in an empty 
biscuit box. and anotlier dozen in a box (ontaming 
a layer a (juarler of an imh tlnck of IJie powder 
In twenty' four hours the Ileas ni both boxes were 
all alive: some were resting actually on the deadly 
powder. 1 also shared with many in the trenches 
the bitter experience that these insect powders had 
no effect on lice. Lp. dk Costobadii-.. 

Mottram, nr Mamhestt'r, 

November 5. 


Lest the gooil woik of American eijtomologi.sts 
should bo ignored by default, mav 1 direct the 
attention (/f your corre.^pondenl on the above subject 
(October 27, j). O22) to two valuable pajiers recorciing 
the results of defmile cxiicnments iilaiined against 
clothes mot! IS 'riie lirsl, by K. W. Scott, W. S 
Abbott, and J K. liiulley, apjieared m 191S as 
Bull. 707 of the II S. Department of Agriculture, 
" Results of Experiments with Miscellaneous Sub- 
stances against Bed-bugs, Coekroaelu*s, Clothes 
Moths, anci Carpet Bielli's", the second, "Clothes 
Moths and thtur Conliol," by Ic. A Back, ajipcared 
in July last as Farmers' BulJi'tin, No 1353, of the 
same Department T hesis jiapc'rs c'ontaiii a mass of 
information reg.inlmg the reiatuc eflccts and best 
methods of employing veiy many ditferent siibstaiiees 
against clothes moths helorigmg to specaes found in 
Britain ; and curiously enough, m view of the ex- 
perience of your corre.siiondents, both papers agree 
in regardi/ig naphthalene in good condition as " one 
of the safest and best materials for jirotecting fabrics 
against moth injur>",’’ although it must be used m 
moderately tight receptacles so that the fabrics 
remain in a naj hthalone-periiieated atmosphere. 
Camphor used in the same way is .said to be almost 
as ellectixe, its fumes killing all stages of clothes 
moths. JAME.S Ritchie. 

■ The Royal Scottish Museum, Edinburgh, 

Nc'ivember 0, 


My own experience of clothes moths in museums 
extends over many years, and 1 regret that T cannot 
agree ■with " E. L. A." in Nature of October 27, 
p. ,622, that paper is a barrier. The clothes moth 
" fauna " of Britain is changing At one time the 
chief pests were moths belonging to the genus Tinea, 
which are animal feeders, attackmg furs, feathers, 
wpol, silk, etc. To-day the most dangerous pe.st is 
CBcophora (or Acompsw) paeudospretella, which, 
according to Mevrick, was first introduced about 1840. 
This species eats both animal and vegetable sub- 
stances. I know it as a disastrous guest of neglected 
herbaria, preying iiuliftcrently on tiu' dried plants or 
on the paper ; and J have observed that it has 
perforated and jiciietrated the newspaper coverings 
of mounted birds and mammals. I'abre, apparently, 
was unaccpiaintetl with this species when he stated 
that paper is a sure barrier, rseudospretella certainly 
prefers slightly clamp surroundings, and is known to 
be a lover of cool climates ; it is extremely abundant 
in London, and is much more conspicuous than any 
species of Tinea Perhaps it is not yet established 
in central or southern France. 

Without making anv careful exMrimentsi I havhfi 


believed that naphthsd^ehe scattered in cases keeps 
moths away to some extent. It is not tinusual to 
’ find a single larva in a store box of mounted insects 
in circumstances which suggest that the parent has 
insinuated the egg through a crevice. The larvae 
are immune from many well-known insecticides. 
!• liming with hydrocyanic gas has no effect. The 
fumes of chloroform cripple the larvae for a few days ; 
but 111 a week or so they become active again, and 
may probably complcti'. their metamorphoses. Drench- 
ing with motor spirit is also useless. Larvae dropped 
in a .strong solution of naphthalene, and then dried 
until they are thickly encased with a crystal coat^ 
begin to crawl about wdien the naphthalene is 
siiflicicntly evaporated to give freedom of action to 
the segments. Bisulphide of carbon, in my t;xpcri- 
enco, kills the larva'. 

Bisulphide of carbon, a week or two ago, proved 
useless in <leahng with a small colony of " Museum 
Beetles ” ; but drenching the specimen (a mounted 
bird) with motor spirit appears to have been success- 
ful. i lake tins Ix'etle to be Fttmis Hermanns, 
described as “scarce" in Cox’s "Handbook of 
Coleojitera,” the only work available here at the 
moment Piinus fur is the better-known species. 
Probably the latter insect will require different 
handling. My own experience of the mites belonging 
to the genus tUycqihagus is that hydrocyanic gas 
has no ctfect, although it is advised by high authority 
for these disagreeable pests. Like man\' other 
" insects,” they withstand drenching in petrol, and 
the only remedy i*^ successive fuinrngs with sulphur 
dioxide- -a plan not always possible in varied collec- 
tions. A really comprciiensive work on Tnuseiirii 
(and household or warehouse) insects would be very 
welcome The losses 111 stored collections, although 
for obvious reasons kept secret, are certainly gieat. 
This IS due not always to lU'glect, but to the 
curator’s faith m one or other of the well-known 
insecticides 

1 have been told (and certainly cn'dit the tale) 
that constant vigilanci^ is needed to protect stocks 
of " Insect Powder ” from the ravages of some .sort 
of warehouse pest. Yet this powder, when pure, 
IS very useful indeed m collections, in sjute of its 
comparatively high cost and its messy (pialities. 
Crude experiments on my own part suggest that a 
mixture of eijual ‘parts of borax, suljihur, insect 
powder, and naphthalene might be scattered or 
otherwise used as a deterrent. I have tiied plunging 
valuable and delicate sp -cmu'ns, such as mounted 
butterflies and pressed plants, in a .solution of celluloid 
in amyl acetate When dry, a tliin and perfectly 
invisible " size " of celluloid is left behind. The 
specimens are thus protected from damp and fungi, 
and are probably safe from mites also. 

An examjilc of the work of (Ecojihora can here 
be described. About two years ago a duplicate 
stuffed wheatear was placed 111 a glass cupboard, 
faintly illuminated, and distinctly damp. Tliree 
months ago, in clearing out the cupboard, I found 
that the bird had lost its skin entirely ; even the 
horny rhamnotheca of the beak, and the scales of 
the feet, had disappeared. Nothing remained except 
the wires, the bones, and the stuffing ; and. strange 
to say, the sfuffiiig Was neither tow nor cotton wool, 
but waste silk. 1 have known (Ecopliora larvae 
feeding on a (^^hinesc " joss stick," a compound of 
resms used as incense, and have found one in an 
excavation in a " vegetable ivory " nut. In the 
latter case no other insects were visible, and every- 
thing pointed to the mpth caterpillar 
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A Suggested Modification of ** Proton ** to 

« Prouton ’* as a Memorial to William Prout. 

The amazing advances in our knowledge of the 
:omposition and structure of matter achieved during 
:he past few decades constitute an important, if not 
^uite final, step toward the establisliment of the 
“ssential unity of the physical universe. 

In reviewing the epoch-making work of J. J, 
Thomson, whose electrical theory of matter under- 
lies all recent developimmts in this field, with that of 
Rutherford, Ramsay, Soddy, Aston, and others in 
England and elsewhere, one should not be unmindful 
of the contribution made over a century ago by his 
compatriot, William Front, an early a]>ostle of unity. 

To all .students of chemistry Front’s hypothesis, 
pubhsheil in iHib, to the eftect that all of the elements 
arc formed from hydrogen by some process of con- 
densation or giouping, lias been familiar by reason of 
the stnniibis it has afforded to accurate experimental 
work. Relegated for many years to the limbo of 
discarded theoiies, it has at last emergi'd to increased 
plausibility. Although of uecessity less specific than 
the hydrogeii-helium theory oi Harkins, it is corre- 
spondinglv simpler, and e<[ually valid if the helium 
atom, with its four protons and four electrons, be 
regarded as an ultra atomic jKilymende or condensa- 
tion product of hydrogen. However intricately the 
inori' densely ])o])ulated communities of protons and 
('le( Irons may be arranged m the heavier atoms, the 
one ]>roton and one electron of the atom of hydrogen 
certainly constitule tlie “ first jiair ” in the chemical 
(lanleii ol luleii, or present the first stage in the 
upwaril evolution ot the elements. 

In recognition of the genius and insight of William 
Front it IS suggested lierew lUi that the name “ proton ” 
recently assigned to the unit charge of positive elec- 
truaty, be niodilied, \uth sonu' small sacnlice of 
etymological aKuracc, to “ ])routon,” a term with 
distinctive historical connulation 

Ak'ihuk Wicslky IJkownk. 

('ornell Fmversitv. 

Ithaca, .N Y., V S.\ 


An Uncommon 'I'ypo of Cloud. 

In Mm'Uki: of November 17, p. 725, Dr fairkyer 
puts forward a suggestion as to the physics of the 
formation of " mammato-cinmilns ” cloud, namely, 
that it IS formed by descent of moist air into colder air 
below, when there is a reversed vertical temperature 
gradient, m the same way that “ cumulus " clouds 
are fornied by an ascent of warm air (wJicii there is 
a normal temperature gradient) into colder air above. 

Any satisfactory explanation of the formation of 
tins type of cloud would be welcome, but surely 
“ cumulus ” clouds aie formed by the adiabaiio 
cooling when moist air rises to a place where the 
atmospheric ])ressure is lower. The general decrease 
of temperature upwards is only necessary to make 
such ascent of air possible. A descent of air, such 
as Dr. Txjckyer suggests, must be accompanied by 
adiabatic warming, since the pressure is increased 
whatever the general vertical temperature gradient 
may be. ft is true that some cloud might be formed 
by the mixing which might occur at the surface 
of separation between two masses of nearly saturated 
air at different temperatures, but this would not be 
expected to form the dense globules of cloud actually 
seen with this type of cloud formation. 

. B. DoAson. ^ 


r's Ilm, 


Ih mv letter whichappeared in Nature: of J^Iovember 
17 I r^eixed to Mr. Arthijr Clayden as late, 
when actually he is very much alive. How I came to 
make this error I cannot understand, but I was most 
probably thinking of Mr. Clayden as the P^mcipal 
of the tlniversily College, Exeter, and so made the 
mistake. 1 much regret flu; error, and shall be 
glad if this corri'cTiou of if can .ippear in an early 
issue of Naiukr. William J. S. Lockykr. 

Norman Lockyor Observatory, 

Suimouth, S. Devon, 

November 20. 

National Certificates in Chemistry. 

T HAVE obscrveil on page Oio of Na ruRE for October 
27 a reference to tlie scheme of examinations for 
national certificates in chemistry. 

The write.r of the article, iijioii the ba.sis of an 
expression of opinion commencing with the word 
“ apparently,” proccc'ds to entuuse something oil 
which Im IS not full)'^ informed The scheme is 
“ designed to secure all the advantages of internal 
examniatioiis and of rc'asonable freedom in the 
arrangement of the* courses of work to meet local 
conditions and needs,” and the writer need not fear 
that there is anv truth in the suggestion that before 
courses of stiidv aie recognised they are modified or 
mutilated by the Ifiiard of Education. 

So far as national certificates m c'hemistry and the 
courses leading thereto are conci'med, the Board acts 
only m conjuiu.tiun wilh the Institute of Cheniisiry. 

The expencnci' of the first two examinations for 
such certificates Jias aiii])ly demoiist rated the usoful- 
noss ol the schcini; No complaint of bureaucratic 
intervention lias been suhmitled either to the Board 
or to the Institute. 

So far from insisting on ” that niacliuic-like uni- 
formity beloved by biireaiicrats,” the examination 
papers have, in lad, been set cithet* by the local 
schools or by their own atfiliated groups — such as the 
Union of LaiuMshire and Cheshire Institutes. 

The vnew of the wnti'r as to tin* need of ** some 
measure of central control and to some sound and 
otlnial organisation” is incontestable ; those de- 
siderata are precisely those winch the scl\eme is 
designed to attain Rich ard IT Filches, 

Registrar and Secretary 

Institute of Chemistry, 

30 Russell Square, London, W.C.i, 

Novemlier 13. 


Mr. Fill her will know that before an educational 
institution can submit candidates for national certifi- 
cates the course of study proposed must be a^^proved 
by the Board. This, of course, is absolutely necessary 
and di'Hirable, but it is at this stage that moiiifications 
may be suggested by the Board -the alternative to 
acceptance being refusal to place the institution 
concerned on the approved list, 1 do not suppose foi 
one moment that modifications of courses proposed 
are not necessary sometimes, but I do suggest thal 
the trend of the'moditications is towards uniformity 
of syllabuses, 

I have no suggestions to make, at present, on the 
actual coiiduci of the examinations, and I know thal 
the papers are set by the local schools and assessed 
by gentlemen whose work is not (juestioned. My 
reference was made distinctly to the pre-rec(^nitior 
stage, and I can assure Mr. Filcher that I did no1 
write without some knowledge 

I would also point out that 1 was referring t( 
complete courses of work — including subjects ancillarj 
to the main subject, and covering a period of from threi 
In fiva^vears. The Writer oe the .Article. 
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Zoological Bibliography. 


RiiFrRRiNCj to my letter on this subject in Nature 
)f November 3, p. 652, I am asked to state that the 
ecommendation that the size of the publications of 
;cientific societies should, if possible, be demy 
ictavo, originated with a committee of the British 
\ssociation on the size of jicriodicals, not with that 
m Zoological Hibliogiaphy and Publication; and 
,hat this was also the recommendation of the Corre- 
iponding Societic's’ Committee at Liverpool 

T. SiiEPPARn. 


The Museums, Hull 


The British Association (’ommittee on Zoological 
:Jibliography and Pnblu ation desires me to emend a 
;tatcment m the friendly and wek.unie letter which 
dr, T Sheppard has addressed to you fm behalf of 
die Corresponding Societies’ C'omnuttt'i' (Nattike, 
November 3, p, 652). Tlio rei ommendation that the 
ormat of a socielv's jmblication should be demy 
ictavo (approximately, 0 >" .*) j m , or 22-5 ^ 14-5 cm ) 
loes not occur in the last report of my Committee or 
,n any of its previous reports 

If that recommendation was made either by the 
r^orresponding Societu's' ( ommittee or by the Con- 
ference of Delegates from those societies, it will 
doubtless have been transmitted to the Council of the 
British Association, and will ])r('suiriably lie com- 
municated by that body to the t ommittee whnh it 
lias apjiointed to rejiort on siu h c|U('stu)ns. 

Meanwhile 1 am to add that mv' Committee already 
bas a different projxisal of the same nature laid beloie 
It, and that it will report 011 the siibiecf in iliie toiirse. 

'Idle only 1 ecommendation liy the Conleiente of 
Delegates of which 1 have recened information is as 
follows • " 'Jo urgi' iJie atlojilioii by sLientilic societies 
af the bibhogra]ihical recommendations contained in 
the current l,(eport ol the Zoological Publications 
Committee.” 

May 1 request those who may desire a copy of 
the Coinmittc'e’s last report to address themselves to 
mo at the Natural History Museum, J^ondoii, S.W.7, 
and not to the Sern’tary of the British Association. 

F. A. JfATIIEK, 

Novembci 12. Sccielary. 


A Standard System for Scientific and Technical 
Publications. 


The enormous amount of current scientific and 
technical literal urc is a matter of common remark 
It goes to swell an evcr-mcreasmg accumulation, of 
which a large portion, comprising rc’sciarch data, 
observations, measurements of value's, and so forth, 
remains of permanent value. I'he various published 
indexes .serve to keep account of it, but the labour 
rccpiired to make a comprehensive review over any 
range of recorded fact is considerable, and will steadily 
increase as time goes on . With the view of alleviating 
such labour I have worked out in detail an organised 
publication system, as specified below in two parts. 

1. The Standard Pa^e Size Scheme. — A certain suit- 
able size should he nominated as the standard page 
size, and be adojitcd generally for scientific and 
technical publications, except for special reason to 
the contrary. The size would be cfiosen by experts, 
and would be some compromise between a small 
magazine size and a book si/e. 

2. The Qeneral Encyclopicdia Scheme — Standard 
size publications of booklet and pamphlet form to be 
perforated at a standard spacing for filing on the ring- 
book, or other similar system. Each of such publica- 
tions to have a word or phrase, de^ptive of the 


contents, printed on the top right-hand comer of the 
front page, so that by this ” cyclopjedic phrase ” 
such publications can be filed in alphabetical order. 
In the case of periodicals, eacli important article 
should begin at a right-hand page, and occupy a whole 
sheet or set of sheets, the space left over being left 
blank, or filled with advertisements or small matter, 
'J'lie periodicals should be so bound that such articles 
can be wathdrjnvn v'lthout mutilation , the standard 
perforation and cyclojia'dic phrases should be pro- 
vided as for pamphlets. 

llpon the adoption of the system, pamphlets and 
articles withdrawn from periodicals would be filed 
in an orderly and compact collection m covers of 
book si/.e, in aljihalietical order, or order of classi- 
lication as desired Jiui 1 specially aigiie that the 
system would permit of a variety of arrangements 
of great .service to those wlio desire to make any 
review ovtT recorded fact Only certain classes of 
pcrioflicals need conform to the system, in older to 
derive the main advantages of it, .iiid cvistmg indexing 
arrangements need not be upset b>' it 

The above will give only the roughest idea ol the 
system ; it has many rnodihcations, and tlu're are 
very many tonsiderations to be taken into account. 
Bni T am prepared to go into precise details with any 
committee set np to consider the s\’stem from a 
general scientifii. ])oint of view Such a coinmitti'e 
might, lor exaiiqile, lie ajipomted by the British 
A.ssociation I shall also be glad to supjdv an account 
ol the system to any person spcxaallv iiiLcrcstisl. 

’) 1' PowxM.i.. 

20 Watei \ L.iiie. .Mc'rton I ’.irk, 

London, S W 20 


A Fossil Caddis-case. 

At II MioN h.is Jrcqnenilv Ixcn directed of lati' to 
the ('xtraordmary peisisteiice 111 time ol a aiioiis nisi'ct 
stiuclnres, as sluiwii b\' lossils It might be ^siimed 
that tile re.utions and mstmets of insixts weie 
snmlarlv am lent, and of tins we hai'ea (,ci tain amount 
of actual piool, as in tlu' (,ise ol some dI llu ants, the 
rcni.iins of which aie so abundantly 
preserved in Jialtu. amber. \\ lieu 
I w'as recently in Vladivostok, Dr 
Kryshtolovich .sliowcd me some 
curious in.secl cases found fossil in 
the 'reitiaiy rocks at Bosiet, a 
locality in Siberia close to the bordi'r 
ol Koiea One of those cases, which 
he gave me, proves on exaniiiiaLion 
to be that of a caddis-lly of the 
genus Phrygaiiea, (juitc similar to 
t he modem -/Vn'vgancagmnrfi.s. It is 
composed of pieces of Im., i r/i>yi;a>ua 

dot fit, wJiich are arranged side by Aoc/./c/t/?/,/// Ljst 
side m the usual spiral fasliion, and 
are about 5 ram, long and 1 2 mm wide, the case itself 
being 7 mm. wdde. The species represented by these 
cast's may be called Phrvganea Krvslitofovich-i n. sp. 
(Fig. i). 'The cases from the Miocene of Ocmngcn in 
Jiadoii, long ago iianiod Phryganca aniiqita by Hecr, do 
not belong to this genus. 'The true Phryganea case 
IS quite a .specialised structure, with a definite spiral 
arrangement, which wc now see to have been evolved 
long ago, the Posiet beds being Lower Miocene or 
probably earlier. In tlie insect-bearing beds on the 
Kudia River, Siberia, N. lat. 46°, I secured a wing of 
Phryganea, which will be described elsewhere, 

V X* T). A. CoCKlERELt. 

^ University of Colorado, Boulder, 
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Hormones.^ 

By Prof. E. H. Starling, F.R.S. 


I N the dedication to his work, Harvey compares 
the heart to tlie. sovereign king, and throughout 
he continually recurs to what we should now describe 
as the “ integrative function ” of this organ. In 
virtue of the circulation which it maintains, all parts 
of the body are bathed in a common medium from 
which eacli cell can pick up whatever it requires for 
its needs, wliile giving off in return the prodiuts ol 
its activity. In this way each cell works for all others 
■ — the lungs supply every part with oxygen and turn 
out the carbon dioxide w'hich it produces, the ali- 
mentary canal digests and absorbs for all, while the 
kidneys are the common means of excretion ol the 
soluble waste pioducts of the body. Changes in any 
one organ may therefore affect the nutrition anil 
function of all other organs, which are thus all members 
one of anothei. Hut, in addition to enabling this 
communitv of goods, the ciiculation affords op])or- 
tunity lor a more private intercourse between two 
or at any rate a limited number ol distant organs. 

It is now eighteen \ears since I directed attention 
to the chemii'al messengers or hormoru's which are 
employed by tht‘ body for this purjmse. As an illustra- 
tion ol tlie imUhod bs uhidi they work, 1 adduced 
the example of uirbonic acid gas, whndi is the product 
of all cellular activity and at the same time has a 
specifa excitatory eifect on the le.sjiiratory centre, 
so that till' resj)iralor\' movements keep pace with 
the nc'cds of the whole bodv for oxygen. The ty[)i(al 
hormone. ho\vc\er, is a drug-like body of definite 
cheniii al com|)osition, which in a few cases is actualK 
known, so that the substance has been sMilliesised 
outside the body It is more or less diffusible, and 
mav even withstand without alteration the tem]iera- 
ture of boiling water. It is generally easily oxidisable 
in a nenlial or alkaline medium, so that after its 
production it does not remain long in the blood ; it 
deli\’ers its message and is then destroyed Kach 
specific hormone is manufactured bv .i group of cells 
and turned into the blood, in which it tiavels to all 
parts ol till' bodv, but exc'ites definite reactions in 
one or a limited number of distant organs. The 
production and action of these substances are I'on- 
tinually going on in the normal animal. They are 
necessary to health, and their production in excess 
or in deficit gives rise to disease and maybe to death. 

Typical ol all hormonei: is secretin, a substance 
produced in tlie epithelial cells lining the U])])er part 
of the small intestine when these come in lontaci 
with weak acid, so that it is set free in normal cir- 
cumstances In' the passage of the acid (‘hyme from 
the stomach into the duodenum. Direi'tly it is pro- 
duced it is absorbed into the blood and travels round 
to the pancreas, to the liver, and to the intestinal 
glands, in all of which it excites secretion. By means 
ol this chemical reflex the arrival of the products of 
gastric digestion in the small intestine evoke.s within 
a couple of minutes the secretion of the three juices 
the co-operation of which is necestary for completing 
the work of digestion and $olution of the food, already 

^ From the Hiurvehm QtAtipa, Wtitled “ The Wiadom of the Body." 
delivered before thi» Roy4l Oou^p»-oe oif JAdon on LokeV 

Day, October i8. -t', ... . ;4. t 

NO. 2822, yOL. 112] 


begun in the stomach. It is prohalile that this mechan- 
ism is hul one of a whole chain of chemical reflexes 
responsible for tlie oiderlv progression of tlie various 
stages in the digestion of food, 

’Fhese hormones may ajiparentlx be formed by any 
kind of tissue, in many cases a gland w'hich has, 
in the evolutionary history of the race, jioured its 
secretion by a duct into tlie alimentary eanal or on 
to the exterior, loses its duct and becomes a ductless 
gland, the si'cretion being now transferred either 
immedLitely or through the l\’mphati('s into the blood 
stream. In either I'ase these I'liiMuical messengers may 
be formed from masses of eells wliii'h liave ;it no time 
had a glandular strueture anil may be modified 
nervous tissue, germimil tissue, or some part of the 
Tiiesobl.ist. 

.\s a tyjie of llu- dm lless gland derixed from one 
with an external si-i relion the most laniiliar example 
is the thyroid Tlie plix siologieal aelion of its internal 
.secretion and the morbid lesulls of its exi'ess or 
di'fieieni x , affeiting tissue' growth and dexTlnpment, 
metabolism, and mentality, :ire l.imiliar to all. In 
rei enl ye.irs the active substanee has hi'cn actually 
isolated, and its < onslitutioii determined, by Kendal, 
who has shown lliat it is an iodine deriviitix^o of an 
amiiio-aiid, trxplopham'. It seems almost a fairy 
tide that sueli widespieml results, nffei'tmg every aspect 
ol a man’s life, should lie i oiiilil loiied h) the presence 
or iihseiiei' in the bodv of iiifimtesimid quantities of 
a siibstame wlueh bv its formula does riqt seem to 
stand out from tlii' thousands ol otlu'r substances 
vxilli wliii h oigaiiK’ eliemistry has made us familiar. 

.Mlhoughwc do not xct know tluir I'onslitution, the 
ehemii al mes^e 1 ]gets a'^'ioi lated xvith tlie reproductive 
organs are possihlx exi'ti more marvellous in the 
inlhu'iK e lhe\ exert on Ihi' dilferi'nt parts and functions 
ol the hodx. 'I'he elteets ol lastratioii have been the 
subject o) obsi-rxalioii almost Irom tlu' beginnings 
of civilisation, Imt it is only during tlie last few years 
that definite jirool has bi'cn brought foixxard showing 
tliat llu'se eflei Is are due to the removal of chemical 
me.ssengers normally produced in thi' testes. The 
w'hole dilTerenliation of sex, and the formation of 
secondary sexual charailcrs, are determined by the 
i ireulation m the blood ol < liemii al substances pro- 
duced either in the germ eells tlieiiiselve.s or, as seems 
more probable, in the interstitial ( ells of the testis 
and oxxirxg xvliieh themsi'lxTS are jirobalily derived 
Irom the germ eclh of tlie einhryn 'I’lnis it is po.ssible 
by ojierating at an I'arly ;ige to transfer male into 
leraale and vue versa. Ri'inoxal of the ovaries from 
a lien causes the assiimjition of male |)lumagc ; the 
removal from a young coi k of the testes and their 
replatement by the implantation of ovaries cause a 
disappearance of the comb and the assumption of 
the plumage ol the lieu. Rai'h animal as concerns 
its general build and colour lias a maitral form which, 
as lias been shown by Pexard, results from the extirpa- 
tion of either te.=;te.s or ovarie.s. In fowls the neutral 
form, as judged by the plumage, approximates the 
male, whereas in sheep the neutral form resembles 
the female. There is no question that, by the 
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implantation of ovaries or testes into the foetus at a 
sufliciently early age, one could produce the w'hole 
development of the internal and external genitalia 
correspomling to tlie sex of the gland implanted. i 

It IS worthy of mite that these sex eharaeters affect 
also the mentality and tiie nan lions ol the animal, 
although they are riuite imle[)endent ol any nervou.s 
connexions. Here, as in the ease of the thyroid, the 
functions of th(‘ (cntral m r\'ous system in their highest 
manifestations dejiend on the (.ireiilation in the hlood 
of chemical suhstanees or horrnone.s. The wonderful 
development that takes })la< e in the female alter 
conception to (it lur to notirisli the fmtus as will as 
the young i hikl, is also due to hormones, ])iodueed 
in some cases perhajis in tlie ovaries, m other eases 
in the jirodiu t ol i om ejition itsell. 

We owe to S( haler the knovvlnlge of the internal 
secretion of the medulla nl the suprarenal bodies. 
As ('annon lias pointed out, this seiretion is ])oured 
into the lilood (luring (oiulitions ol stress, anger, or 
fear, and acts as a potent rein Ion einent to the energies 
of the liodv it im leases tlie tone ol the lilood vessels, 
as Well as the ])oWer of the heart’s (onlraition, while 
it mol)ili.se.s the sugar lioiind up in the liver, .so that 
the muscles inav lie sujiphed with the most readily 
availahle soune ol energy in the struggle to wlmli 
these emotional slates aie tlie issential jirei ursors or 
concomitants. 

\\’ond(‘rlul, too, i', the influeme e\erte(l hy llu' 
secretions of the |iituitary liodv. This tmy oigaii, 
whidi was foiinerly imagined to furnish the minus 
to the nasal (avitas, consists of two lolies wlmh have 
different internal suretions 'That prodm ed hy the 
anterior lohe svems to inllueiiee growth, excess pro- 
dui'ing gigantism or aeiomegal)', while defieienev leads 
to retanlid growth and mlautilism. The posterior 
lobe, whiih m as]ieet would .seem hut a small (olleelion 
of neuroglia, nevertluless lonns one or more suhstanees 
\vhi('1i, ( ireulatiiig m the blood, liave the most diverse 
intluerues on various parts ol the hodv. They (guise 
(gmlraetion ol tlu' uterus and ol the blood-vessels 
(these are ])().ssihly two ilistim t siihsiaiu es) ; they 
may increase or dmnnisli tlie How ol mine ; they 
affect the excretion of chloride's hy the kidnc) ; and, 
according to Krogh, tiieir constant pie.sence in the 
blood is e.ssential for niamlaining the normal tone 
ol the capillariis. In the frog the post-pituitary 
hormone is resiionsilile for tlie protec live ada])iati(in 
of the colour ol the skin to tlie environment, an achpita- 
tion which is eHeeU'd hy retraetum or expansion of 
the pigment cells or c hromatophores of the skin ; and. 
if we may aceejit Kaminerei's lonelusions, the pituitary 
hormone which is poured into the hlood for this purpose 
affects the gc'rm eells themselves, so that induiduals 
bom of parents tliat have lived in light or dark sur- 
roundings are eorre.s]ionflingly light or dark — a real 
transmis.si(>n of aequirc'd peimliaritii's, effected not hy 
the gemnmles of Darwin, hut hy the influence ol a 
soluble diffusible hormone on the germ plasm. 

In the muliiplii ily and diversity of the physiological 
effects produced hv' these various chemical messengers, 
one is apt to lo.se sight of the laet that we arc here 
investigating one of the fundamental means for the 
integration of the functions of the body. These are 
not merely interesting facts which form a pretty Mtpry, 
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but they are pregnant of possibilities for our control 
of the processes of the body and therewith for our 
mastery of disease. Already medical science can 
boast of notable achievements in this direction. The 
conversion ol a stunted, j)ot-bellied, slavering cretin 
into a pretty, atiractive child by the administration 
of thyroid, and the restoration of normal health and 
persona lit V to a sufferer from Graves’s disease l>y the 
removal ol the excess ol thyroid gland, must always 
impress us as almost miraculous. In the same way 
we may ('ure or control for the time being diabetes 
insipidus by tlie injection of the w.iterv' extrait of 
tlie jjostenor lobe ol the pituitary bodv. The latest 
achievement m tliis direction is the jirojiaration by 
Banting and Best in (’anada ol the active jirinc'iple 
normally lornied in the islets of the jiarureas. and the 
pro('f that the diahetie ( ondition in its severest lorms 
('an be rc'lieved b\ its subcutaneous administration. 

In my Groonian Lea lures 1 assertc'd that, il a mutual 
(ontrol ol the diflereiit Junctions ui the body he largely 
determiiK'd hy the ]mi(luetion of defmiti' (heinieal 
suhstaiK'cs in tlie liody, tlu' discovery of the nature 
ol these suhstaiue-. will enable us to inteqMise at any 
desired ])liase in these Junctions, and so to acfiuire 
an allsolute eonliol over the vvorlongs df tlie iiunian 
body. 1 think I m.iv (daim tliat, in the eigliteen v'ears 
that June since elapsed, we have *ma(le eonsideiahle 
progiess towards tlie rc'alisation ol tins ]jow'er of 
( ontrol vv'huli is the goal ol inedMal sueut e. But 
there still n'nuun iniu h to lie done and many dilli- 
ciilties to he unravelled, and it may he Woith our while 
to ('onsider along what Imc"^ researches to this end 
must he direr ted 

There are no doubt many hormonic relatioiisliiiis 
ol w'hich at ])i('sent we are uiiaw'are, suk e every year 
re.seanh adds to tlndr number But assuming we 
know that such and .such an organ ]mulu< es an internal 
secretion whnh is necessary lor the normal earrv'iug 
on ol a given liiiu tion or iunetious, we may desire 
to dimmidi or enlumee its effects in a patic'iit or to 
leplac'c it when it seems to he e ntirely lac king. There 
.seem to be three jxis^ihle methods hv wine h we medical 
men c_-an interpose our ait m the lioimonic' workings 
ol the body. 

( 1 ) In the first jjlace, we may find what is the effee tive 
stimulus to the iiroduclion ol the hormoin', and, hy 
siqiplying this, in crease itsjiroduc'lion hy the responsible 
cells. For example, w'e know that by tlic administra- 
tion of acid, or at any rate by increasing the passage 
of weak acid from the stomaeli to the duodenum, we 
can enhance the production of secactin and so of 
pancreatic juice and the other juices. Probably, 
therefore, when w'e give dilute acids to assist gastric 
digestion we are setting into motion the whole chain 
ot reflex processes in the alimentary canal, and the 
chief v'alue of our administration may he its effect 
on the pancreas. But in a large number of cases we. 
do not yet know' what is the effective stimulus to the 
production of these internal secretions. In the case 
of the adrenals we know' the secretion can he augmented 
through the central nervous system and the .splanchnic 
nerve under the influence of emotions or of lack of 
oxygen, but we Have no knowledge of the factors 
determining the production iof tbe'pituit^ hormones 
of and this 
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condition of ignorance extends to most of the other 
ductless glands. 

In some cases deficient production of a hormone 
may be due to the absence from the food and drink 
of some necessary constituent. Thus iodine is essential 
to the formation of the specific secTction ol the thyroid 
gland (iodothyrin). If iodine lie entirely absent Irom 
the drinking water and the soil, so that it is not <'on- 
tained even in minute quantities in the vegetable 
food grown in the district, the thyroid undergoes 
hypeqilasia- -in vain an endeaxoiir to make bricks 
without straw, to jiroduce its jiroper hormone without 
iodine. This seems to be the cause ol the great pre- 
valence ol sim])le goitre in certain distru'ts especially 
in Switzerlaml and m jiarts ol the rnited States, j 
It has been shown that goitre can be jiractically 
eliminated Irom these dislncts by the occasional 
administration of small doses of iodine or iodides 
(Marine, Lenhart, Kimbull, and Rogotf). These results 
were communicaled in 1917 to Dr. Klinger ol Zurich, 
and as .1 result ol his e\])i’ri(nce the Swiss (loitre 
Commission has rei omniended the adoption oJ this 
method ol goitre prevention as a public he.dth measure 
throughout the entire State Already great jnogress 
has been m.ide in the abolition ol this disease Irom 
the countrv Thus the iiuadence ol goitre among 
all th(‘ s( hool (hildren ol the canton of St Gallen lias 
been rediued Itom Sy'G per cent in January 1919, 
to i3‘i jier cent in Janu.irv 1922. 

{ 2 ) Where a disordereil condition is due to diminished 
produition of some spei ifu hormone we may extract 
the hormone Irom the corres])ondiiig gland or ti^'Sne 
in animals It is eharaetiTistie ol these hormones 
that, so lar as we know, they ate ulentii al throughout 
all the classes ol vertebrates, and it is pos.sible that 
they may be found far back in the invertebrate world. 
This method is easy when, as in the ease of the thyroid, 
the ac'tivT ]>rineipie is stored uj) in the gland and is 
unaltered b\ the processes of digestion, so that we 
can obtain all the curative effects of the hormone 
if we administer clried thyroid by the mouth. We 
have no evidence that any other ol the hormones 
with whic h we are acquainted partake of this resistance 
to digestion, so that to produc'e their specific effects 
they have to be introduced by subcutaneous injection 
— a great drawback when the administration has to 
provide tor the constant presence of a small con- 
centration of the hormone in the blood and tissues. 
In the case of insulin, for example, it .seems necessary 
to repeat the injection every twelve hours to obtain 
any continuity of action, and the same thing probably 
applies to the pituitary extract, while in the rase of 
the genital hormones no trustworthy effect has been 
obtained except by the actual implantation of the 
organ from an animal of the .same family.® 

* In my Cri)ouian Lecturi's in itjti'i 1 rpported sninc (•xpcriini-nts made 
in conjuncUoii with Dr. I.an('-(a.iy]>oii, in which 1 had prculiiccil hjTier- 
trophy of the inamm.iry glands in vugiii rabbits, and ui some cases actual 
secretion of milk, by the daily subcutaneous, injection of the filtered w.il«ry 
extract of young r.ibbit fmtuscs. Sitnil.ir results were obtained liy Fo.’i 
But a weak point ui these expenmeiils w.is th.it the ov.inos had not been 
previously extirpated Ancel and Bourn have shown that in the rabbit 
the more rupture and discharge of a Graafian follicle, with the subsequent 
growth of a corpus lulcutn, are sulhcient to cau.se bypertioi>hy or the 
mammary glands (the eflectlve hormone presumably having its seat of 
manafactuto m the luteal cells). It seems it>osslble, therefore, that the 
effect of our irijeotlons may have been on the ovaries, and that the growth of 
the mattmary only a aecondary ai^ incUiept-teittlt. f do not 


We may, however, look forward to the day when 
the chemical constitution nf all these hormones will 
be known, and when it may be possible to synthesise 
them in any desired quantity. We may then be able 
to overcome the inconvenience of .subcutaneous in- 
jection by giving relatively colo.s.sal doses by the mouth, 
or we may be able to modify their ('onslitution to a 
slight extent so as to render them immune to the 
aition ol digesting fliiids, without affecting their • 
specific action on the i unctions ol tlie l»ody. 

(3) The ideal, but not, 1 venture to assert, the un- 
attainable, method will be to control, by promotion or 
svqipression, the growth ol those cells, the funetion of 
uhiih is to form these spciific hormones. Though 
this method seems at present far from realisation, 
the first steps in this direi tioii liave already been taken. 
It must be reincmbcied tliat the povver ol controlling 
growtli ol (ells involves th(“ solution of the problem 
ol c.uucr lien’ the expcrimeiUs on the growtli of 
norni.il cells outside tlie bodv have sliown that they 
can be stimul.ited to vie with c.uicei' ci'lls in the rate 
ol their growth, or can he inhibited altogether accord- 
ing to the nature ol the ilunnicd sulistarwes With 
whidi they are supplied We know that the growth 
ol certain cells, .such as those ol the mammaiy gland 
or ol the uteiiis, is excited by sjieeirie diemieal sub- 
.stauces jirodueed in th(' ov.'uv or lietiis ; and WC may 
be able to find sjieeilic substances or eonditions for 
anv tissue oi the body wlm h may excite growth 
which is retarded, or (hniuiish growth wlien this is 
in excess. 

It may be that in some <’ases purely mechanical 
inteiiereiiee will siiflice. Thus in c.x|)eriments by 
Steinadi and otlicrs it lias been lound tliat ligature 
ol the \as deferens dose to the testis, while causing 
atrophy ol the seminiferous cells, brings about over- 
giowtli of the interstitial cells, which, as we have seen, 
are chiefly responsible for the hormones determining 
the secondary sexual characters. Among those second- 
ary sexual characters must be classed the whole of a 
man’s energies. Virility does not mean simply the 
power of prn])agation, but connotes the whole part 
played by a man in his work within the community. 
As a result of this hypertrophy these authop claim 
to have produi'ed an actual rejuvenation in man, 
and thus to have wardtd off for a time senility with 
its mental and corporeal manifestations. Further 
experiments and a longer period of observation are 
necessary before we can ac cept these results without 
reserve, but it must be owni’d that they are perfectly 
reasonable and follow, as a logic.al sequence, many 
years’ observations and experiments in this field. 

It would indeed be an advantage it we could post- 
pone the slowly incTcasing incapacity which affects 
us all after a eertain age has been passed. Pleasant 
as it would be to ourselves, it would be still more 
valuable to an old community such as ours, where 
the arrival of men in places of rule and responsibility 
coincides frequently with the epoch at which their powers 
are beginning to decline. The ideal condition would 
be one in which the senile changes affected all parts 
of the body’^ simultaneously, so that the individual 
died apparently in the height of his powers. For it 
mugt not be thought that in any such way we could 
.prolong life indefinitely. Pearl has pointed out that 



79 « 


NATURi 


[December i, 1923 


if all the ordinary causes of premature death were 
eliminated, this would increase the average duration 
of life by not more than thirteen years. ()n the other 
hand, he shows that the rhildren (d long liv(*d parents 
have an expectation of life whidi is twenty years 
greater than that of the average individual 

It is evident, tlieii, tiiat if longevity is our goal it 
is not medical scieiut' we must lo(»k to but eugenics, 
and 1 doubt whetluT the ([uestion is one with wliich 
we are concerned The sorrow of tlie world is not 
the eternal sleep that comes to every one at the end 
of his allotted sfian of years, when man rests from his 
laliours. It is the pain, mental and pliysii al, associated 
with sickness and disability, or the i utting off of a 
man by disease in the ])rime of life, when he should 
have had many years of work before him. To us falls 
the task of alleviating and preventing this sorrow. 
In our cliildliood most of us learnt that suffering and 
death came into the world through sin. Now, vvdien 


as physicians we stand on the other side of good and 
evil, we know that the sin for which man is continuously 
paying the penalty is not necessarily failure to comply 
with some one or other of the rough tribal adjustments 
to the environment, which we call morality, but is 
always and in everv’ (ase ignorance or disregard of 
the immutable working of the forces of Nature, which 
is being continually revealed to us by scientific in- 
vestigation 

In spite of the marvellous increase in knowledge, 
to some aspects of which 1 hav e directed your attention, 
suffering is still widespread amongst us. Only by 
follow'ing out the injunction of our great jiredecessor 
— to search out and study the secrets of Nature by 
way of experiment - can we hope to attain to a com- 
prehension of “ the wisdom of the body and of the 
understanding of the heart,’’ and thereby to the mastery 
of disease and pain which will (‘liable us to rcliev'e the 
burden of mankind. 


The Equation of Van der WaalsJ 


li> J. TI. JKANS, Sec. R.S. 


Y^AN DKR WAALS’ ecjualion 


expresses the result ol supposing a molevulc to be 
endowed with two distinct plivsnal jiropcrties— finite 
size, giving rise to the term h, and cohesive force, 
giving rise lo the term ajir. 'i'he jihysical meaning of 
tlie equation is best exhibited bv clrawing diagrams of 
isothermals of the familiar type Representing ditlcr- 
ent gases there will he different diagrams (orresponding 
to different values of a and b. It is, however, readily 
shown that om* diagram ol this type can lie made to 
represent all valu(‘s oi a and Ik and so the isothennals 
of all gases, hv suitahlc exjiansions and ('onti.iclions 
of its liorizontal and vertical scales. On reinov mg 'the 
scale from any single diagram we have a universal 
diagram which leprescnts the /», T relation lor all 
gases, but without specifying the scale, 'I'he circuin- 
stance that such a diagram is jiossiblc is c(piivalcnt to 
the so-callcd '' Law ol ('orresponding Stales ” ; tins is 
now seen lo be a mathematical consequence ol Van dcr 
Waals liaving conlincd himself to a two -constant 
.specification of molecular structure. 

Thus the accuracy, or the rever.se. ol the law' of 
corresponding states jirovides a test of the .suniciency 
of Van der ^^'aals' two-constant specification ol a 
molecule. In actual fact the law' is not very clo.seh' 
obeyed; the deviations show distinct correlation 
W'ilh atomicity, and so suggest that the Iwo-con.stant 
specification is not altogether adequate— a full treat- 
ment must take acc'ount of differences of atomic ily (or 
physical shapt) as well as oi differences of size and 
rotiesive jiow't'r. 

Van der Waals explained his coliesive power by the 
supposition that all matter pos.sesses inherent powers of 
attrartion for all other matter. Gravitational attrac- 
tion is numcric'ally far too small to come into the 
question at all, so that it is to tlie electrical structure 

’ Synopsis of peert of tJie V.iii der Waals Memorial Lecture delivered 
before the Clicmicsvil Society on November 8. 


of matter that w(‘ must look for the origin of this 
supjiosed univ'ersal attraction. 

If niolec'ulcs were elect ric'ally charged .structures, 
similar molecules would repel one another ; as they are 
electrically ncutial, tliey w'ill rcjiel m some orientations 
and attract in others, hut two molecules meeting at 
random are as likely to rejiel as to attrac t. It is only 
wdien the duratum ol molecular encounters is studied 
that we find an e.xplaiiation ol the preponderance of 
attraction over repulsion— at tractiv'e (‘ncountc'is draw 
tlic niolec'ule.s farther and farther into each olhci’s 
sphere ol influence, and so last longer than repulsive 
encounters, ('oniparing the two types of encounters, 
tlie “ birth rate ” is the .same for each, but the “ ex- 
pecMation of lile ” is longer for attractiv'e emounters, 
so that for the enc'ounters in being at a specified mstant, 
there is a preponderance of attractive encounters, and 
hence a resultant attrac'tive force. This attractive 
force, howevTr, originates far more in an abstruse 
theorem of statistical mechanic's and lar less in an 
inherent property of matter, than Van der Waals 
supjiosed. 

If this interpretation is right, tlie cohesive forces 
must disayipear at very higii temperatures and must 
steadily increase with clc'c reasing temperatures, so that 
a micsl be a funetion of the temperature and not, as 
Van dcr Waals siipjioscd, a constant. In point of fact, 
all attempts to bring Van der Waals’ equation into 
('lo.ser agreement with observation begin by making a 
a funetion of the temperature. Moreov'cr, a is found 
to vanish at infinite temperatun's in conformity with 
the suggested cxj^laiiation. 

'Vhe seiamd constant b w’as supposed by Van der 
Waals to have its origin in the finite sizes of the mole- 
cule,s. If, for exaiujjle, the hydrogen molecule is 
regarded as a sphere, its radius as calculated from the 
observed value of b is found lo be 0-64x10*® cm. 
The same radius can be calculated independently in 
other ways ; the coefficients of viscosity, of conduction of 
heat and of self-diffusion all agree in yielding the value 
o’68 X io~® cm.^ The average of these, x 10 "® cm., 
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would give for the hydrogen atom a volume equa], 
to that of a sphere of radius 0*53 x 10 * cm. But the 
normal hydrogen atom, as is now known fn>m the 
researches of Bohr, consists of two electric charges, 
describing a circular orbit, one about tlie other, of 
radius precisely equal to 0*53 cm. As regards 

collisions with other molecules, this invertebrate 
structure, consisting of two point - charges with no 
material connexion between tliem, appears to reserve 
for itself a three-dimensional spherical volume with as 
much precision as though it were a sphere of infinite 
hardness. 

The explanation of this infinite liardne.ss is to be 
found in the intangible letters of the (juanUim dynamii’s. 
The nature of tliese fetters is not in the least under- 
stood, but it is believed that they are such that no 
force in creation can cause the electron of the hvdrogen 
atom to describe a smaller orbit than the normal orliit 
of radius 0-53 x 10 cm. If it is further sujiposed that 
this orbit is free to assuiiK' all orientations m spate we 


begin to understand wdiy it is legitimate, for kinetic 
theory purposes, to treat the hydrogen atom as an 
infinitely hard sphere of radius 0*53 x 10 cm. The 
quantum theory brings us back, in a sense, to the 
infinitely hard spherical atoms of Liieretius, and the 
radius of these spluMicul atoms can now be calculated 
with precision from the {juantiim theory ; their infinite 
hardness is heaiitifullv exemplified in tlie experiments 
of Franck and llert/.. 

It is thus seen that the a and h of Van der Waals 
admit of exac t interpretation in teims of the pliysiral 
conceptions of to-day. Uis /> arises from w’hat w'e may 
call the quantum forces — the perfectly unyielding 
restraints whicii bind the electrons of an atom dowm to 
definite orbits — wiiile his a arises Iroiu tlu* ordinary 
electric field of force. It is the h of Van der Waals 
w'hich saves iis trom immediate annihilation, tlirough 
positive and negative- charges riislimg togc-ther to their 
mutual dcstriution, just as it is his a whieli saves us 
from rapid disintegration. 


The Nerves of Plants.^ 

By Prof. Henky H. Dixon, F.R.S. 


general similarity of the distribution ot tlie 
f fibro-vasc'ular bundles in plants and that ol 
the nerves in animals was early noticed. 'I'hese 
structures in plants were in consequence olten called 
nerves. However, anatcmiists and physiologists alike 
have long held the view that tlie likeness is merely 
superficial, and is not based on any real phvsiokigieal 
or anatomic.al resemblanec'. 

In plants— as in animals -the rec eptive and respon- 
sive regions are often quite distinct from one another, 
and may lie widely separated. What becomes ot the 
stimulus between the two, and how is it transmitted } 
Kcmarkahle c'xperiments during the last ten years 
have given the answers to these ejueslions. 

First may he summarised, in a few- words, Ricca’s 
work on the- sensitive ])lant, Mimosa. The phenomena 
of transmission of stimuli in this plant are as striking 
as they arc well known. The stimulus is propagated 
through Its organs at velocities variously ostimatc'd at 
10-20 mm. per sec'. This s])eed is fast among plants, 
but very slow when compared w-ilh tlie vcloeit) ol 
transmission of stimuli along animal nerves. 

Two views were suggested to au'ount for this pro- 
pagation. The first referred the passage of the 
stimuli to tliose excessively fine strands of protoplasm 
which, penetrating the walls of the living cells, place 
the protoplasts of adjacent cells in communication 
with one another. This view was a product of a period 
obsessed with the physiological importance of these 
then recently discovered protoplasmic fibrillae, which, 
in all probability, have only a developmental signifi- 
cance. These fibrillse composed of living matter were 
supposed to convey stimuli just as the living processes 
of the nerve cells do in the animal body. 

This view was soon rendered untenable when it w-as 
shown that stimuli are effectively transmitted even 
after the protoplasm of the cells of the transmitting 
organs was killed by the application of heat. 

^ Synopsis of a lectora d«Uvtn»d before the Rc^al OubUa Society oa 
November 9. , « h,. 

'NO. 


To meet this new growth of knowledge llaberlandt 
developed bis theory, that the stimuli are transmitted 
in Mimosa in the form of a ])ulse in the water filling 
c?ertain elongated tubular cells situated in the bast of the 
bundles. At the liest this was an unsatisfactory theory. 
For this method would require a nuu'h higher velocity of 
transmission than is observed, and it was wellnigh im- 
possible to nnagiiie how the turgor requisite to transmit 
this pulse could he maintained after the protoplasts of 
these UiIm's had been rendered permeable by heat, 

Jn 1914 Rirea gave the coup de ^rdcc to the pulse 
theory. JTe showed lhat the stimulus is transmitted 
through a strand of IMimusa wood Irom wliich all the 
hast, m< hiding the tubes ol supposed transmitting 
liinetion, had been removed for a ('onsiderahle length. 
By a .series of beautiful c*x})eriments Rieca .showed 
that the wood, as Dutrodiel long ago believed, trans- 
mits the stimulus, and that it does this even when 
all its living elements are eliminated. Further, he 
demonstrated that the ineihanism of the trans])ort is 
the transpiration <‘urrent. This canies in its stream 
asuhstame, or hormone, originating from the receptive 
cells, to the cells of the reaitive region and so evokes 
their response. Rieca’s work also disposes of a more 
recent view that the stimulus is transmitted us an 
elei'trieal disturbam e in the hast. 

Almost at the same time as Ricca was disposing of 
the older views regarding the transmission of stimuli 
in Mimosa, Bo} sen- Jensen was carrying out experi- 
ments on the phototropie reactions of seedlings, which 
were bound to have a profound effect on the received 
views regarding the propagation of stimuli. 

When the lip of a grass-seedling is illimiinated on 
one side a stimulus is transmitted from the receptive 
region downwards in the seedling and evokes a curva- 
ture in the shaded part. Boyseii- Jensen found that 
this stimulus was transmitted downwards even when 
the protoplasmic continuity of the cells of the rceeptive 
apex with those of the responsive region was severed 
by complete section. 
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Paal repeated and confirmed Boysen- Jensen's results 
and added the important observation that the stimulus 
can pass u, slice of pith oa mm, thic-k impregnated 
witlj gelatin intercalated between the receptive and 
responsive regions. Similar work has been since 
carried out by Stark on thigmotropic and traumato- 
tropic stimuli. 'J'his evperimenter brouglit to light 
the fact tliat the receptive tij) of one pj[ant ma) be 
transferred to the base of another and after stimulation 
may determine curvatme in tiie latter. burtliermorCj 
the certainty oi this response to tliigmotropie .stimuli 
depends^ other things being e(jual, upon the phylo- 
genetic afhnitv the two parts. Recently Snow has 
sliown that the gravitational stimulus is trari.srnitted 
across ])rotoplasmir disi ontinuitiis in the seedlings of 
Vida Jnba. 

From the foregoing it is (|nite evidi'iit that proto- 
plasmic eontiniiily is not re(|iiisite lor tlw transmission 
of stimuli in the higlier plants. Tin- localisation of 
the positive and negative ri-spoiises resyjeeti\t‘ly to 
one side ol tlie reacting region and the veloi'ily of 
tranpiission will not allow' us to as.sign tin propagation 
to simple diffusion , but these character ist k's point 
clearly to tla- Iransjiiratioii-slream. It affords the 
localised delivery and the nei essary vdoeily. Intro- 
duction of the rcfjuisile hormones mav he effected 

Obit 

Mrs, IIkktiia Ayrton. 

A PPlvAT, is made to me to give some account of 
llertha Ayrloig the wile of my formet lolleague, 
■who died last August. 

“ Is the study of lieredity a science or a pure 
romance ? ” ask.s Mrs. 'I'l evelyan, iu her biograpliy of 
her mother, Mrs. Humyiliry Ward. ] would .set the 
question in another iorm : Js das ewig Wetbhdie to be 
suppressed by seienre ? Mrs. Ayrton was one of those 
who aspired to jirovc tliat woman can be as man as 
an original seii'iitific inquirer. Did .she succeed ? If 
we are to frame a psschology of the scientific mind, 
regarding this us a species apart, wc must carefully 
note and analyse the doings of such as she. I have 
but small qualification for the office, yet as she was 
my colleague’s wife and w'C often met and were in fair 
sympathy, 1 was able to take notice of her idiosyn- 
crasies and of the conditions under which she was 
placed. 

Ayrton and I met originally in the autumn of 1879, 
when we were appointed the first two professors of 
the City and Guilds Institute and set the ball of 
technical education rolling in London \ the ball rolled 
well imd proved to be fissijiarous but no one of the 
small btmd who gave it shape in the City and West 
End ever received tlie .sliglitest recognition from the 
Guilds, their masters-- and most of these have com- 
mitted hart-hari as concerted workers in education. A 
strange world is ours and if we woiked otherwise than 
for the sake of working, we should do little. 

Ayrton had a pcriihar experience : his then (first) 
wife — his cousin, Matliilda Chaplin— was a w'omun who 
had acquired merit in the cause of women’s rights, as 
she W'us one of the three, I believe, over whom the 
fight first raged in Edinburgh whether womep ^ouldl 


.through uninjured cells, or along moist wound surfaces. 
This consideration explains how it is that continuity 
between the vascular bundles of the receptive tip and 
those of the responsive base is not necessary to secure 
the reaction. Thus, there is great probability that in 
these plants, as m Mimosa, the transmission of stimuli 
is effected hy the transport in the transpiration-stream 
of a substance derived from tlie receptive cells, and 
conveyed hy this means in the wood of the vascular 
bundles to the responsive region. We may imagine 
that this siihslanre is first liberated into the transpira- 
tion stream by changes m the permeability of the 
receptive cells, and response is evoked in the reactive 
cells b) similar alterations in permeability. 

\Vhate\er the intimate mecliani.sm ol the sy.stcm is, 
the subject of tlie transmission ol stimuli through 
jilant tissues offers 'a striking examjtle ol the swing of 
the pendulum of sciintifa opinion. I'he view based 
iqion sujierficial resemblances, that the vascular 
bundles arc tjie nerves of jilaiits, was long abandoned, 
but now we see there is dear evidem e that they 
actiiallv transmit stimuli trom the sensorv to the motor 
regions, and so perform tlie function ot nervv's. The 
loregoing .summary of recent vvoik indicates how 
dillerenlly in detail this ('oimexion is establiblied in 
plants and animals. 



he admitted to tln' study of niediiine. When T met 
her, liir health was nioie Ilian tailing. She was an 
etliercal being, a woman of infinite charm ot manner 
hut above the world--.! mature Melisandi- ; indeed, 
wlien J first heard Di'bussv’s opera hei mi'iiiory was 
recalled to me by the peculiar rliythm and tone of 
its melody. 1 ler daughter, Mrs. Zangwall, has inherited 
not a lew of tier mother’s cliaracleristics especially 
her diariii ol voice. Her diief oci upation was novel- 
reading, trom penn>-drea(ltuls upwards, in wliicli she 
ran a caucus race with our errutu' friend, John Perry. 

Ayrton married his second wife in 1S85. H I were 
to compose an opera with my scientific friends as the 
characters, I should associate the J\Ielisande theme 
with the first Mrs. Ayrton ; I should not quite know 
where to place the second musically but it would be 
near to Brunhilde, as she liad much of the vigour of 
W^otan’s masterful daughter and, at least, aspired to 
be an active companion of scientific heroes— a race 
far above Wagner’s dull and degenerate Teutonic gods, 
be it said. 

wSarah Marks was the daughter of intelligent but poor 
Jewish parents in Portsmouth. wShe was a clever 
child and w'as early sent to a scliool in London kept 
hy her paternal aunt, who became Mrs. Ilartog ; Mr. 
Hartog Avas a teacher of French in London. Mrs. 
Ilartog w'as tlie mother of Numa Hartog, Philip Hartog 
and the professor of botany in Cork ; also of two 
daughters, one very clever, a talented painter, who 
married Dr. Darmstadter of Paris ; the other earned 
her living as a musician. Numa Hartog dififi early, 
after a most brilliant university career and seems to 
have been unusui^jly clever. Mrs. Mafks%ad four 
undistinguished chtldteii, besides nothing is 
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would seem to have been derived from the mother’s 
side. 

At about the age of fifteen, ’ Sarah Marks became 
acquainted with Madame Bodiclion, a well-to-do lady, 
strong on the women’s rights (jiiestion, who sent her 
young friend to Girton C ollege, (.'anihridge. Appar- 
ently, she then changed her name to ITertha She 
took honours in mathematics. She is ci edited with 
the invention, during the ])eriod, of a sj)hygmograph 
and also of an instrument for rapidly dividing up a 
line into a numher of equal parts. Through Madame 
Bodiclion, she became acquainted v\ith George Eliot 
and several other [x'ople ol distinction. In 1S84 she 
entered tlie lunsbury d'ei'lmical College. 1 remembei 
her coming. Slie not only came but was seen and soon 
conquered— Ayrton ; and tlii'y manied. As .sole issue 
they liatl a daughter, who hai her father’s gilt ol 
tongue; she married a C'hristian, w'hiLst his daughter 
by his first wife married a Jew. 1 often told him that 
he and his wile were an ill-assorted couple : being both 
enthusiastic and having cognate interests, they con- 
stantly w'orned each otlier about the w'ork they weie 
doing. He should have had a humdrum wife, “ an 
active, useful sort of [lerson,” such as T^ady Catlieiine 
recommended i\lr. Collins to marry, who would have 
put him into laipet-slqipers when lie came home, ted 
iiim well and hd Jiini not to worry either liimself or 
other ]K'oj)le, cspi c lally othci peo})le ; then he would 
havH' hv(d a longer and a happier life and «lone fat 
more effective work, 1 believe. 

Undei her husband's ins])iration, Mrs. .Avrlon .soon 
entered iqion the study of the electiic aic. Her work 
is recorded in the book on the subject which she 
published in 1002, in part a reprint ol jiajiers .sub- 
mitted to th(' Ko\al and other So( leties .She was 
an indelatigable and skilful worker. VVliatever the 
absttlule value ol her obs( i sal ions, her husband and 
his good Irieud Terrs were the last not to make the 
most ol hei achievement, so ptobably the .scientific 
halo with whicli ihes and others who fancied that 
women could be as men surrounded her was ovei- 
painted. Most of us thought, at the time, that they 
were ill advised in prelerring iier ilaiin to the Royal 
Society ; the nomination (ame to nothing on legal 
grounds. She was. however, fleeted into the Institu- 
tion of Electrical lingineers and at her death was its 
only lady meinher She also engaged in an imiinry 
into tlie formation of sand ripples and this led her, 
early in the War, when chlorine was first used as poison 
ga.s, to develop a fan-device for waving hack the fumes. 
There is little doubt that she took too high a view 
of the practical value ol the invention and was un- 
warrantably aggrieved at its rejection by the military 
authorities. She was awarded ♦'he Hughes Medal by 
the Royal Society in 1906. 

Mrs. Ayrton was a very striking woman in appear- 
ance and of considerable personal charm, full of 
common sense ; this kept her from being a militant 
suffragist, though she promoted the cause in every 
possible way. I never saw reason to believe that she 
•was original in any special degree; indeed, I always 
thought tlrnt she was far more subject to her husband’s 
lead than either he or ^he imaged. Probably she 
never hai. i ‘ 




neither the extent nor depth of knowledge, the penetra- 
tive faculty, required to give her entire grasp of her 
subject. AyTton himself, though a genius, was in no- 
slight measure partial in his interests : by heredity 
literary and artistii', educated intensively in the 
classical sidiool, a horn actor and therefore a good 
lecturer and public speaker, impelled into science 
through eonlacf with Sir A\illiam Thomson, he was a 
worker chiefly at its leehnical and commercial fringe 
rather than in its deptlis : '*0 he was not a good 
judge of his wife’s scientific ability, llis partner 
Terry was tiie solid membci of the firm. In fine, my 
conclusion is, that das eiaif; II cihhchc was in no way 
overcome in Mrs. Ayrton ■ nor could we wish that 
a thing so infiiuti'ly jirecious should be • she was 
a good woman, (h'sjiite of lu r being tinged with the 
scientific afilatus. Hi-.nryIC. Armstrong. 


Dr. J. E. Stf.ad, F.K.S. 


Bv the death of 1 )r John Ivduard Stead, on October 
31, at the .ige ol sevTnty-two, Great Biitain has lost 
one of its most famous metallurgists, a man who 
played a very honourable and a leading part in the 
development of scientific metallurgy, and is not un- 
wort hv to be ninketl with the great names of John 
IVnyv, Lowthian Bell, and Roberls-Austen. 

Dr. .Stead was horn in 1851 and was a younger 
brother ol the late \\’. Stead. After the usual 
])eri«)d spent at school, lie was lor a time an evening 
student at the Owens College, Manchester, in the early 
days at Quay Street. IToin tlune lie jiassed to a 
steel works in the Miil(llesl)roiigh di.slrict, where he 
served his appreiUieeship on the jiraelictil side of 
iron and sti-el smelting, hiit he was only nineteen 
when lie entired tlie laboratories of Tatlinson, a con- 
sulting chemist and metallurgist in the district. Later 
the two men entered into partnership under the title 
of Tattinson and Stead, and lie remained identified 
with the firm tor the rcTiuiinder oi his life, a period 
of about tiity-two years in all. He heiame one of 
the best -known analysts 111 tlie north ol England, 
and one can only eonjec lure how many large contracts 
were .signed on the basis ot Stead’s analvses. 

An incident nlattd to the writer some twenty years 
ago by Dr. Stead will give some idea of how this man, 
with a very slight aniount of what would lie termed 
academic training, ro.se to a jmsition of great power 
and trust, not merely in the Cleveland district where 
he liv’cd, hnt also in the iron and steel industry of the 
whole country. He found on one occasion, in the 
early days of his association with Tattinson, that he 
hud sent im incorrect analysis to one of the firm’s 
clients. Without hesitation he wrote to explain that 
he had made a mistake and substituted the correct 
figures. The c lient in c|ucstion was exceedingly angry, 
not because he had received an inrorreet analysis, 
but because Stead had admitted that he had made a 
mistake. Apparently this is a serious matter where 
business is concerned. Stead retorted, “ If 1 was un- 
willing to admit that I made mistakes, you would 
never know whether a result I sent you was correct 
or not.” This was a new pomt of view, and the client 
^ so much impressed by it, that he sent all his. 
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analyses to Stead in the future, after having previously 
threatened to withdraw his custom. 

It is not as an analyst, however, that Stead rose 
to fame. Tie was naturally of an inquiring mind, 
eager to discover trutli in any form that he could, 
and m the (ourse of forty-six years he published at 
least eighty paju-rs before sevenleen institutions, in 
which he covered a range of subject'^ in the metallurgy 
of iron and steel, sm 1\ <is few, it any other, men have 
atlemjited. If be ( ould be said to have made one 
subject ratlin than another peculiarly hi.s own, it 
was the infliK'ni c of jihosphorus on iion. 'J’his was 
perlecll) n.tliiial, for th(' ('leveland ores are jihos- 
phoric, and phosjihorns, at any rate in assonation 
with carbon, is the worst ('iieniv of steel. It is not 
generally known that Stead played a veiv important 
part in tin* c'arlv davs ol the developiiMMit of the 
'J'homas-(jil( hrist base Hessimer ])io(ess lor the 
dephosphorisatjon ol |jhosphoru iion ores, a process 
which enabled (lermanv to bei ome the sei'ond largest 
producer ol steel in the wotld. with all the i onse(|uen( es 
that have followed ( )n< ol the essential features of 
the process is the so-ialled “ afterbhtw,” when the 
blowing of air through the ronverter is continued after 
the complete removal of caibon. Stisid w.is the first 
to advame the eortet I e\planation ol what takes 
place, namelv, that jihosphotiis is lenioved during 
this period, but not until then, bs iron oxide. Thomas 
and (lih'hrist i hallenged this e\]»lanation and onlv 
ar-cepted it in the tollowmg veai wIk'II thev obtained 
letters jiatent lor the “ aJterlijovv.” 

Stead was one ol the first men m (Ireat Ilnlain to 
realise the impoitami- of Sorbv's investigations, whieh 
led to the . loundation of nu'lallography as a .seieiK'e, 
With triu‘ vision he s.iw that hire was a new cxperi 
mental weapon loi iin<“stigaling the properties of all 
metals and allovs, .md the majority of his investiga- 
tions have lam m this field. Wilhm the limits of this 
artirle it is mipossihh' to give .tnv ade(|u.ite idea ol 
their seope and varietv, but this, at all events, may 
be .said, that Ins r ontribiitions to oiir knowledge ol 
tlie crystallisation pla'iiomeiui ob.srTved m iron and 
steel, and the segn'gatorv and migratory habit. s of 
.solids in allovs, were smli lli.it lie became one ol the 
cliief autliorities in the world on these .siibjeds. Me 
made imporl<int contributions to the technique of 
microscopic metallogiaphy, and his method of lieat- 
tinting speeimens bv oxidation became an accepted 
method lor the miero-analysis ol cast iron. 

Living as be did to tire age of seventy-two. it would 
have liecn very surprising if liunours had not come 
to Stead. Me heeame a member of eouncil of the 
Iron and Steel Jiistitute m 1805. •' vit e-president in 
1910, and president in 1920. He received the Bessemer 
medal ol tlie Jnstitiitc in 1901. In 1910 he was 
president of Section B of tlie British Association at 
Sheffield. He also filled tlie office of president of the 
Cleveland Instil ut ion of Ivngineers. The majority of 
his papers were puldishcd before these two Institu- 
tions. He was given honorary doctorates of the 
Universities of Manchester, Leeds, and SlielTield, and 
he had been for tvvenlv' vears a fellow of the Koval 
Society. 

No man revealed him.self more characteristically 
in his papers than Stead. He had a generous and 


ardent mind, and he pursued the search for truth 
with a single-mindedness which was an inspiration 
to all who knew him. The willingness to admit that 
lie w’as wrong when he was wrong, which is not so 
common a virtue as it should he, and to which atten- 
tion lias already been directed, made him an ideal 
opyionent in scientific controversy, (‘fiaracteristic- 
ally enough, he was particularly generous to young 
workers in the field of metallurgy, imbuing them with 
.somelliing of lus knowledge and enthusiasm, and 
encouraging them by generous praise. Tlie writer 
rei'alls .siwTral .such occasions in his own exjierience. 
During the last eighteen months Stead had been 
forced to liva*, in retirement and indeed laid become 
a plivsical inv^abd, hut his mind remained clear and 
active up to the time of hi.s death. He leaves behind 
him the memory of a life splendidly lived, which those 
who were privileged to know him will always cherish. 

H. H. Carpkntkr. 


M. Maurice Lkhlani'. 

By the deatli of Maurii e Leblanc on October 27, the 
world lo'^es one of its greatest engineers. He liad 
striking originality. In conjunction with M. Hutin, 
he invented the amorlusem or damping coil, which wdien 
applied to alternators enables them lo run steadilv' in 
jiarallel He also perfected the method ol coin citing 
mdui lion motors mtailfenerators liy driving llicir rotors 
at s])eeds greater ihiE^ sv’nchronism by prime movers. 
He ran tlieni m jiar.allel, tlie frefjueiHy ol the sq,pply 
de])ending only on a small alleriiatoi m the supply 
< ill ml. tlie limction of which he ( oiiqiared with that 
of a (In I (/'(Of/icstre. Jn rei'eut vi’ars he ilev'i.Mil a 
remarkable svsleiu lor high-sjK'cd electric Iraetion. 
The energy is communicated to the moving train with- 
out nilihing contacts by means of magnetic- induction. 
He pro])osed to utilise alternating i iirrents liavmg 
Irequemies of 20.000, tlie eurreiit being carried over 
tlie track by a senes of tubular condensers adjusted to 
resonam e, 'I'lie currents in the loeomoliv e circuits arc 
(onverted to low frequency by thermiorm valves. 
Thev then operate indueliun motors as m ordinary 
traction systems. 

In the very dinicull years 191 2-1 914 Leblanc filled 
the post ol president of tlie International Eleetro- 
leclmical ('ommission with universal aciejitanee. His 
speech when resigning the office of president at the 
London meeting in 1919 was a powerful plea for 
nations and individuals to give up working exclusively 
for selfish ends. The lack of this in the past liad led to 
the greattvsl catastrophe of all lime. “ From hence- 
forth only productive work will be deemed honour- 
able.” lie was elected an honorary member of the 
Institution of Electrical Engineers in 1915. His high 
ideals and singleness of purpose made friends for him 
in every country of the w’orld, A. R. 


We regret to announce the following deaths : 

Mr. Thomas Pnclgin Teale, I'.R.S., the eminent 
surgeon and sanitarian, on November 13, aged 
ninety -two. 

Dr. Boris Sidis, of the Sidis Psychotherapeutic 
Institute, Portsmouth, New Hampshire, known for 
his work, on the psychplogypf su^estion knd mental 
dissociation, on Octobw 2.s; ' 
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Current Topics and Events. 


The Western Galleries of the Science Museum, 
South Kensington, which for nearly half a century 
have contained the valuable Science Collections of 
the Museum, were closed to the public on September 
17. These galleries have now been vacated, and the 
constructional and other work (gun foundations, re- 
dccoration, etc.) considered by the (Toverninent to 
be necessary to niake the galleries hi to house the 
collections and staff of the Imperial War Museum 
(created a few years ago, and now at the Crystal 
Palace) is already well in haiul. i'he Science Collec- 
tions have been transferred to three unfinished 
galleries m the eastern block of the new Science 
Museum building (see Natukl, June jo, p. 81)5), 
which were not vacated by the Post Olhee Savings 
Bank department untd towfirds the end of September. 
The total floor-area available m these galleries is 
only about two-thirds that in the Western (ialleries, 
which w('re already much overcrowded , but by using 
two of the new galleries as store-rooms, in which 
objects are packed very closely together, it has been 
possible to arrange' objects m the third gallery under 
conditions which allowed tins gallery to be ojien 
to the public from November 11. Mere are shown 
groujis of objects selecti'd from tlic sections illustrating 
astronomy, surveying, nu'teorologv, chemistry, optics, 
Miund, and botany 'ihe remaining objects m these 
sections, and all the objects in the sections illustrating 
matlu'iuatics, gi'iieral physics, jihotography, knie- 
mntograjihv. heat, gcojilnsics, geology, geogr.ijihy, 
•ind oceanography forming altogether about eighty 
per cent of the Scieiu.e C ollections — are thus stored 
away, and cannot bi' placed on exhibition again until 
[urther sjiaee becomes avaibdile The jmigress made 
;luring n'ic'ut years with the line new buildings of 
till' National Scienee iMuseuins of Germanv anti 
/Vustria, .it Munich and Vienna respectively, affords 
a signihcant contrast to the above. 

The Council of tlie Trade Marks, Patents, and 
Designs Imderation, Ltd., recently circulated a 
ijuestionuaire in relation to trade marks, patents, and 
designs prepared by the Tnlernalional Chamlier of 
commerce to a number of societies intere.sted in these 
matters. Tliis questionnaire wms drawn up wdth the 
Miject of ascertaining the directions m w'^hich modifica- 
tions and amendments were desirable, from the 
British point of view, m the International Convention 
for the I’rotection of Industrial Property (Treaties 
Series, No. 8 (kji^) Crnd. (>805. H M S.O. Price 
net.), signed at Washington on June 2, icjn (State 
Papers, vol 104, p. 116). A meeting of the repre- 
sentatives of some twenty of the societies consulted 
was held at Lever House, Blackfnars, on November 
23. The questionnaire was discussed, and it was 
recommended, inter aha, that (i) a clause should be 
inserted in the Convention abolishing revocation of 
patent rights either for non-workmg or for abuse of 
monopoly, but permitting each country at its dis- 
cretion to grant compulsory licence# in such cases ; 
(2) provision should Iw made for establishing, in all 
Convention countries a unifom pi^od of ^matton for 

MO. 3822, 1193 


patents, and renewal foes should be paid at agreed 
intervals of time and be based on a sliding scale sys- 
tem of progressively increasing payments; (3) there 
should be uniform jirovisions governing the use of an 
invention on ve.ssels sailing under the flag of one of 
the States w'liich has adhered Li thi' Convention ; 
(4) there shouhl be jirovision for registration in a 
public register kejiL by the eoinpetent adimni.stration 
of each country of all assignments and licences affect- 
ing Hie legal proprietorship of patent rights ; (3) steps 
should be taken to secure a greater degree of uni- 
formity in the regnhitioTis at present m force in the 
various Convention countne.s wulh respect to the 
procedure to be followed on ajiplications for the grant 
of letters patent ft was further agreofl that it was 
neither desirable nor practicable to insist ujion the 
institution 111 all Convention countries of a system of 
preliminary search of patent applications, but it 
was desirable that any party interested should have 
the right, prior to the grant of any pafeul, to institute 
opposition proceedings based on all prior jmblicatious 
or public users of the invention of which he has 
knowledge. 

The British Meteoroloj^ical Olfiee announces an 
mportant step towards sujiplying shqis with informa- 
tion reg.arding the exi.stmg weather around the 
British coasts and forecasts for the seas adjacent 
to the British Isles On January i a new series 
of broadcast wireless messages will bi' issued from 
the Air Miiirstry Station at 9 a.m. and 8 e.m. daily. 
Each mes.sage will contain the actual obserVations 
ol wind, weather, pressure, barometric tendency, and 
visibility at ten .stations on the Briti.sh coasts taken 
only two hours before the lu'badcast issue. The 
messages will also give a general mlereiiee of weather 
conditions and forecasts lor twelve hours for eleven 
sea districts , at the end a further outlook will be 
given when possible. The code and full particulars 
may be found m the Board of Trade notices to manners 
for November or m the AJarnie Obscrucr, a moutldy 
magazine to be published by Jlis Maje.sty’s Stationery 
Office from the beginning of 1924 

In an address delivered before tlie Scientific and 
Technical Circle of the Institute of Journalists on 
November 20, Sir Richard Gregory, the chairman, 
discussed the relation of science to progress In his 
opening remarks he recalled that RnsKin in his 
“ Crown of Wild Olive," Gi'orge Gissiug in his 
" Private Papers of Henry Kyecroft," and many 
other writers had associated science with agencies 
of death or denounced it as detrimental to social 
culture. This, however, is a. narrow view, and it is 
futile to rail against the progress of science or attempt 
to prevent it. Wc are now on the threshold of 
developments by which forces may be unloosed and 
powers acquired far beyond those hitherto known to 
man. Science is no more responsible for the horrors 
of the War than tor soul-destroying industrial con- 
ditions, Scientific discoveries may be used for the 
ben<^t of xnankind or be applied to base uses. Thus 
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chlorine, the first poison-gas used in the War, had for 
more than a hundred years previously been used as 
a bleaching agent. Nitre, though a constituent of 
explosives, has been used in fertilisers with such 
succes.s that the average yield of wheat per acre in 
England is now 30 bnslieis instead of 20 bushels as 
in the S(‘venteeiit]i lenlnrv The vast flcvclopinent 
in the prodm tion and export of cotton pu'ce-goods 
is due to sneme and invention ('hnia has vast 
stores of anthracite coal and other imnerals, but 
because of the lack of .scientific knowledge and abditv 
to exploit lliese n'soiiries, most of the })eo])l(' of that 
country live m comparative jiovertv It i^ impossible 
to foresee the .^]>p]lcati()ns of distoveries. Minerals 
which a few \ ears ago were .sdentihc curiosities, ran* 
gases like neon, argon, and helnnn, liave now uses 
unsuspeLted by the di-a o\ (Ters. It is oiir dntv fo 
see that tlu' pitwens whu h senence giv(‘s to the himiaii 
race sliould la* used lor noble and spiritual ])nrposes, 
so that llicy in.iy be a blessing to manknid instead 
of a curse. 

d HK next Congress of the Royal Sanitary Institute 
will be lu'ld at la\er])ool cm julv i^-Ki, 102 p bv 
in\itatu)n ot llu- I ord Ma\ot iind ( ity C'oluiliI. 

Sir Aktupk Kcriii will fieliver tin* 'riiomas X'icarv 
lecture ol the Kf)\al ('oJlegi* (d Surgeons of Ihigl.md 
in tli(' tlusatre oi the Colh'ge m bnuoln's Inn l-'ields 
on Friday, liecemiter 7, at '> <.)’< lo( k I'he Mibiect ot 
the lecture will be " the late .nul 'limes ol William 
Clift, h'lrst Coiisi'iwalor " 

At the NoMsuber mci'tmg of the lv(»yal Statistical 
Society, the br.nues W'ooil Mtmoiial pri/e, Vtilue 30/ , 
wdnch IS olfd'cil bu'innallv for the best mxestigation 
of any piolili-m dealing with the economic or social 
conditions ol ilu‘ u<igi earning classes, was aw.ir.led 
to Miss I-', j M lla^'nes, ol (>xt(»rd, tor au essay on [ 
human power m the haighsh pottery industry. 

The Liverpool I’svc hologu al Society has been in- 
augurated under till* jiresulmev of Prof Mex'ander 
Mair of the I mversitv ot Liverpool, supported by 
Dr. Belts 'ra]>lm .is N ice presulent and an mtluential 
conimittei'. I'lie S()eiet\' intenils to pursue the 
systemutiu nuestigalioii of the recent tlevidopments 
of the science. Further information can be obtained 
from the si'cn-tarv of the Society, the thiiversity. 
Liverpool 

A JUNIOR assistant is rc([uired by the Koval Air 
craft Fstabhshmeiit, South Farnbomugh, Hants, for ; 
aerodynamic lesearch m wind tunnels t'aiuliflalcs 
for the post must jiossess a good knowledge of phvsics 
and applied matluMuatus and an honours degree in 
natural scieiu v or engmei'nng. Applications, marked 
Kef. A. 23, should be sent to the Superintendent of 
the Koval Aircralt ICstablishment. 

Appt R ATIONS are invited by the Oneensland 
Govornmont for the position of Director of tlic 
Laboratory of Microbiology and Pathology of the 
Departiment of Public Health, Brisbane, ('andidates 
must bold a difilonia in public health and have , 
had recent special laboratory experience hi micro- I 
The Agent-General for Queensland/ 40Q 


Strand, W.C.2, will supply further information re 
specting tlie post. The latest date for the receipt o 
applications is December 17. 

An Inspector is required by the Ministry of Agri 
culture and Fisheries in coniu'xion with agricultura 
and horticultural education and research. Candi 
dates must have taken a University or Agricultura 
College course in science or agriculture and have hac 
special training m the science and practice of poultr 
and small livestock keeping -including goats am 
rabbits. Forms of applu^ation, etc . may be ha( 
from the Secretary of the Ministry, ro Wliitehal 
Place, S.W 1. 'riiey must be returned by. at latest 
December 8. 

Till; Committee of the Chrislu* Hos]iitaI, Man 
ehe.ster, is ottering a pri/e of 300/. for cancer rc'scarch 
d'hc aim is to stimulate isol.ated w'ork, ]iarti( ularlv tha 
alrtsidy in ^migrcss, apart Irom tlu* research scheme 
I of cancer leseairh institutions , for the* Committe* 
I thinks that notable increase in the knowledge o 
I cancer may come from an individual wT>rl<cr as wel 
j as from a team ol men nivestig.iting'-the subjec 
I systematically At the same time, thb'tJC'oiTnnitte 
j miends to k(‘(‘p nyi itJi^y^iOwn research' ^'ork at th 
j I'liiversitv ol MatulHlit^. Since advances may b 
j expected from si usicos 'billed to ii’etliemc. the c:Oti 
I ditions attaehed to the .are \ ca \' w'ulcc t'an 

didates must be (|iialilied m medicine, nr m seienc 
cognate to mc'dieme, and must ])rodnee e\ idc'iica* c 
original rc'search on cam it done car projia tisl. A: 
doeuments must lu' submitted m Fnghsli, bn 
nalionahty is no c ondit ion ol the aw.ird. ,\pplu ation 
must reach the (hairniaii of the Medical Boare 
(bustle Hospital. Mamliester, not later than l)c*cem 
her 31, i«j2j 

In June the ('au.idian evplorei, Dr V Stelanssor 
direc.ted the .attention ot the Textile 1 tejiai tment c 
the I'nivcrsity of Leeds to the W'ool of the Dvibo 
(musk ox), which is capable* of being bled in larg 
numbers m the arctic zone of Canada and might be 
considerable asset to the Dominion. The wool, of 
natural biowm colour, is hidden by an o\ergrowth c 
long hair, wlncli is troublesome in inaniifacture. Th 
first specimen wo\en m the Department was broiigh 
to the notice of the King at the time of the meeting c 
the Imperial ('onference 111 Detober. Samples hav 
been dyed succcsstulhy and further experiments ar 
111 progress to i*hmmate the long hairs. The Cloth 
ivorkiTs’ Company of London, to wboin tlie Umvei 
sity IS so greatly indebted in manv w'ays, and pai 
ticularly for the building, ccjuipmeiit, and endowmen 
ol the Te.xtile Industries and Dyeing Department! 
j IS showing a keen interest in the.se important exper 
menls 

Thr winter sciciitihc reunion of the Natural Histor 
Museum Staff Association was held in the Boar 
Room of the Museum on November 14, and attracte 
a large attendance of the staff and other workers i 
natural history. Many, va,ricd, and interesting spec 
meps were exhibited, among which may be mentioned 
Fossil, Araehmdk Iroml the |l!i^ie Xh^, .Old Re 
Sandstone: AberdeenSfaire ftWoldesrt remrVWI inatAni- 
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olA^hiiida) ; eis^ples of aex dicnorphism in cuttle- 
fiah ; the second and third 'dervical vertebra of a 
Sibbald’s rorqual (revealing the exceptional size of tlie 
original whale) ; cast of the skull of Baluchithevimn 
, Grangeri from the Miocene, Central Mongolia : ex- 
amples illustrating the germination of the coco-nut : 
selection of minerals collected by Mr. 1 -' N. Ashcroft 
from Cavradi and Sedriin, Switzerland ; example of 
a fish, Gigantura chum, winch had swallowed another, 
Chauhodus, double its length ; a .senes of reproduc- 
tions of remarkable photographs <*f African big game. 
The Cambridge and Paul IristTument Company de- 
monstrated microtomes manufactured by that firm 
Dr. S. Lewis has been awarded the gold 

research medal of the Worshipful ('ompany of Dyers, 
on the recommendation of the Society of Dyers ami 
Colourists, for his work on the quantitative determina- 
tion of the lluorescent power of various forms of 
cellulose and its derivatives, published m the Journal 
of the Society. It has bei'ii shown that the form and 
dimensions of the Hiioresceiice curve, having as its 
co-ordinates the \vave length and lliiorescx'nt power 
per cent relative to a standard paper, arc related to 
the chemical constitution of the substance. The 
curves for pure cellulose, hydrocellulose, oxycellulose, 
cellulose acetate, etc , as well as those for various ] 
sugars, are all characteristic, with peculiarities in 1 
common for those substances of similar structure. 
The physical condition of the material has very little 


effect pn the resuHs. "It ia new 

method, which -'is conducted , pnotographically, wUl 
prove useful in throwing light on the constitution of 
opaque solid substances in much the same way as 
! aii.sorption s])ectroscop>' is applied to the irlvestigatibn 
of transparent fluids. 

Mr. F. f:dwakus, S3 High Street, Marydebone, has 
just .nrcnlaled Catalogue No. 432 of nearly 1400 
books ol voyages, travels, exploration, and sportw 
Among the wwks listed are the iirst edition pf 
Hakluyt's “Navigations, ” etc , a complete set of the 
second series, to 1922, of the Hakluyt Society 
Publications, and a set of the journal and Proceed- 
ings of (he Royal Geograpliical Society to 1919. The 
same bookseller has also sent ns a selected list of 
books, engravings, and maps relating to West Africa. 

Amon(. the new announcements of Messrs. Mac- 
millan and (x).. Ltd., to which attention has not hitherto 
been directed in Nai'Ure, are the following : TheAuto- 
biograpliy of Sir Archibald Hcikie ; “ A (dimpse of the 
Natives of Central Australia,'' by Dr. G. Horne and G. 
Alston, w'liicli will deal with the country, the habits, 
customs, and beliefs of the Wonkongnru and their 
neighbours (much of the information has been 
collected at tirst-hancl from the natives) , and the 
collected works on ICcoiioimcs of Prof. F. Y, Edge- 
worth, Ml 3 vols., with introductions to the various 
sections b}'- the author. 


Our Astronomical Column. 


Reinmutii’s Comi/i-\kv Object — After consider- 
able delay, owing t<j its faintness, a third phoiographie 
observation of this object was oblaim^d by (irait and 
Baade at BiTgedort Stracke has ileduced tlie 
following ellqilical elements • 

T 102 Nov. '28*92 G M.T. 
w 182'' 58' 19" 
ii 229 17 10 
i lO 18 4 

c 0*4701 
log 17 0*1021 

Period 4*537 years. 

The Bergedorf plate showed no nebulosity, so the 
object may be a minor planet, of the type of Aelhra. 
Its perihelion is well within the orbit of Mars. Us 
position at midnight on Dec. 3 is R A. i'* t7*5'", 
N. Deck 0"” 27' : daily motion S. iH'. 


A Ricmarkaim.e Mezii ork Pkoci-.ssion — A swarm 
of light meteors was seen on l''ebruary y, to 

pa.ss over Canada, the Hinted States, and the Atlantic, 
the length of the track biung several thousands of 
miles Pi of W H f'ic kering lias made a study of 
their motion in Popular A^lrononiv, proving that 
their orbit before eiieountering the earth cannot 
have been of a cometary character, but must have 
been an ellipse not very difJerent from tin; orbit of 
the earth itself, to j)ernnt the relative velocity tO 
be so small. 'J’his w-oiild tcnil to support the view 
of the late Sir Robert Ball that the slow'-movinif 
fireballs were probably eji'eted from terrestrial 
volcanoes in the distant past. Their velocity on 
emerging from jiroxnnitv to the earth would not be 
very dilferent Itotn thi; earth's velocity, and .their 
subsequent orbits would be close to that of the 
earth. 


Tse 'I'oTAL Solar Tvclitse of Serikmbhu to.— p,-of Pickering notes that it is quite likely that 
Popular Astronomy for October contains a jiholograph the aid of the moon) sotne of these bodies may 

of the corona taken at Loinjioc, California, by Mr. have bc*en captured as satellites of the earth and 

Worthington. J he scale is loo small to show much revoK'^e around it above the atmospliere. When 

detail, but the outline conforms to the type of sunspot thev enter tlie latter the*^^ ultimately descend tO the 

minimum. ground. 

The Sjiroul Observatory at Durengo, Mexico, the 

Stew*ard Observatory expedition on the Gulf of A Pkoiectlh French On.siCKVA'i'ORY.— La Natur$ 
California, and the Mexican and tierman expeditions of November 3 states that M. Dina, an engineer, 

at Yerbamz, Berrendu. and Pasage (all in Mexico), ls endowing an important new observatory at 

all enjoyed good conditions and were able to carry Cruseilles in Haiite-Savoio. He has recently ' dis- 

out their programmes. Most of the other jiartics cussed the plans with General Ferric and MM. H. 

were partly or wdiolly clouded out. Deslandres and A Danjon. It is expected that a 

Mr. Morgen Brooks ascended a mountain m large reflector will be inelnded m tlie equipment, 

Catalina Island and obtained some very interesting which will probably be devoted mainly to researches 

■viewB of the passage of the shadow oii the clouds, in astrophysics Meteorology w Jl also occupy an 

He makes' the usual remark tlmt .light seemed to important plar e in the work o the observatory, 

ina’easeiijawwe rapidly than; it mmlnished.^* This .fe, ,It may be presumed that the quality of seeing has 
probably^'hii^VV^^ Amine’s' -eyes ‘"b^mirig* mbref ,been already studied at the proposed site, as this U 
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Research Items. 


Red 1)e:er from the Holderness Peat. — Two 
discoveries of the remains of red deer in the peat of 
Holderness are recorded hv Mr 't. Sheppard in the 
Kovember issue of the Naturalist. The first was 
found in beds exposed on the shore near Skipsea, 
East Yorks. The (>ntirc skeltdon with the exception 
of afew small bones uasreeoN cretl and is now exhibited 
in the Municipal Museum at Hull The antlers 
measure 2 ft. 3 in , and 2 It 2^ in , one having seven 
and the other si\ jxnnts. 'I he seiond discoven;/^ was 
made in the ])eat on the shore at Witliernsea at very 
low water dnrinj:^ tiie spiinf.' tides. C'onsef|iiently 
little time was a\ailabJe for excavation and only the 
antlers were secured 'I'he rif^lit antler measured 
33 in. in length and <> in in diameter at tfie skull. 'Hie 
left antler was unfortunalidv broken in the course of 
excavation and onl\ a part recovered. 

(tEXkikai’Hk \L Work iv I j.n ei 'JheMinistrv of 
Public Works, lCg\pt, [»ubhshes the report on the 
work of the fMi;ssu-al 1 )('])artment lor tlie year ending 
March 31, i<i23 In the Hydrological .Service, rainfall 
observations were rei eivcd iiotn 2S1 stations in Ivgvpt 
and surrounding kinds, an inciease of ten com]).ired 
with the previous year 'Hk' Nile basin is fairl\ wadi 
supplied with stations except \b\ssnna, whete th(*re 
are only six River disdiarge measmements were 
taken on all the main brandies of tlie Nih' A dis 
charge station at Niinnh', on the borders of the Sudan 
and Uganda, w-ill gi\e a measure ol the amount ol 
W'ater available lot storage m Lake Albeit which is 
essential m any pro|ecl lor (ontrolhng the w'ateis ol 
that lake. Among numerous other rc.searches it may 
be noted that espennu'iits were made with hydrogen 
drift balloons carrying a inagnesiimi flash mixture, in 
order to eonneii. 1>\ thelieljiof a camer.i, the luiropean 
and African tiiangnlatioiis by way oi (Jrete The 
Meteorological SeiMU' now receives observations 
from twenty-four stations in h'gvpt and twenty nine 
in the Sudan A station in the Sinai peninsula at 
Bir Abu 'J’lf, founded two veai.s ago by a commercial 
company, was closed 

Flora or the Tiuman Marshes —'Hie ecologist 
will find an interi'sting destiiption ot a little-knowm 
region in Mr. h' Kingilon Ward's account of the flora 
of the Tibetan nianslies m the Journal of the Royal 
Horticultural Society, \ oliime )8, parts 2 and 3, 
issued September ]<»2^ He describes the glaciatecl 
limestone plateau east of llu' "'I’angt/e, a country of 
wide Alpine valkws and numerous small lakes with 
frequent lofty escarpments ovcTlookmg the rivers 
running from north to south, 'lins country appears 
to be magnificent Iv rich m herbaceous alpines, whicdi 
are unaffected by the seasonal droughts occurring 
in their non growing sca.son, while these conditions 
prevent the vigorous development of woody plants. 
As opposed to the conntr\ to its w-est, it is a land of 
primulas rather tliaii ol rhododendrons. Mr. Ward’s 
account of the vegetation is none the le.ss interesting 
because it is wiitten with a s])ecial reference to the 
plants which are of hortuultural interest when 
transferred to the amateur’s garden. Many students 
^qf rock gardens will be intcTcsted by his pertinent 
remarks, based upon the study of the rock flora m 
Mature, as to the places whore certain plants should 
appear in the gardmi Thus he suggests that plants 
with translucent tlowirs, such as a species of Onosma, 
are intended to grow on a level with tlu‘ eye so that 
the light reaelies the observer through the petals of 
the dower, while others, like some of the dwarf 
Campanulas, arc intended to hang ilow^n wards fron^, 

+h#* rri»vh-f*«.in thu. rliflF a - .... .. . . 


Lignite in Nigeria. — The Bulletin of the Imperial 
Institute, volume 21, No. 2, 1923, contains an im- 
portant article upon the lignite deposits of Nigeria, 
which are to be found on both banks of the Niger and 
seem likely to atJord a practicable fuel of special 
value for boats navigating the Niger, 'fhe geological 
relations of the lignite deposits in the Southern 
Provinee.s ot Nigeria are discussed and the distribution 
of the beds indicated so far as it is known. Analyses 
of the chemical composition of sample's from various 
scams are presented and trials reported of the 
suitability of the lignite for manufacture into 
briquelli's. A large scale trial of the Nigeria hgnite 
was made by making up a considerable amount of 
the material into bri(|iiet1es tliroiigh the co-operation 
of a factory m Saxony , tliesi' bricks were then used 
in locomotives on the lailw ays in both the northern and 
southern ])rovinct*s of Nigeria with results that suggest 
that they will ])rovKle quite a satisfactory fuel. In 
view of the cost ol imported coal in British West Africa 
the subjec t would sei'in to be of considerable economic 
inqx irtance 

Nj.W' Ol.lOOCI-.NE TooTMJiD Cl/IACICAX FROM SoUTH 
('ahoi iNA —Mr K Ki'llogg (igures and describes 
(Smitlisonian IMiseellaneous C'olk'etions, vol bxxvi. 
No 7) an app.irently new toothed ^ ^to^Mii from beds 
piobably ot Oligocene age in Beikel^g^oiintv, South 
('arolina Tlit' lonsists of a fRul) 371 mm. 

( in ) in leiu!^!^ In some res^wi ts it resembles 

Agorophins and Mi^lneodeljilus, Init is considered to 
re])iesenl a new genus and s])t'tie.s and Inis been 
iiami'd X('U(>ri>j'>lius sloanii. ^ 

Tj'vi.ivn KARTHqFAisi:s IN ToTi- — Lor till' first time 
since the War, tlie Central Dtliee of Meteorology and 
C.eodvnamics at Rome lias issued its “ Notices of 
Luirtliquakes observed in Ttah' ” The present volume 
ot nearly f)oo pages deals with the ('artlnpiakes of the 
year 1911 and forms an a])pendL\ to vol xviii. {i<H4) 
ol the Boliellmo of the Italian Seisinological Society, 
One adv'antage of late piibln ation is that the results 
obtained at foreign observatories can be incorpora tccl. 
The total number of earthquakes lecorded in loii is 
about 800. of which onc-tiftli were of external origin. 
Of tlie latter, one in every tliri'e is described as a 
“ distant earthquake,” the position of its origin being 
apparently nndotennincd. 

'i'liF ('iiEiRORTEKYoirM IN AMPiimiA. — Cope’s gcniis 
Ivryops, an early Taibyrmthodont Irora the Permian 
of Tc.xas and New IMcxico, has been much discu.ssed ; 
blit new light is now shed on it by a paper on its 
carpus, by W. Iv. C/regory, R. W Miner, and CL K. 
Noble (Bull. Amcr. Museum ol Nat Hist , vol. 48, 
p. 270, Oct. i;, 1923). The authors point to the 
])nmitivc characters revealed by tlieir research, and 
come to the far reaching conclusion that, while all 
known fo.ssil and existing amphibia have four digi^ 
in the manns, the most primitive forms had ” h 
prepollex, live digits, and a postminimus ” in the hand 
and similar leatures following a prehallux in the foot. 
The cheiropterygiiirn was thus at least sevcii-rayed, 
with a tendency to reduction in the two marginal rays. 
It IS pertinent to the recent discussion m Nature as 
to the spelling of names derived from (ireek that 

cheiropterygiiirn ” in this paper is not only docked 
of its first ” 1.” but, when broken at the end^ of a 
line, has the hyphen placed between tlie V p !’ and 
the ” t.” - ' 

'j 4 - ■ 

Coral-reef;? and CoastalPsLatkdbms. — T^ e papen 
:.on coral-reef^ieCa9ntlva5eaid.by^% tht 
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Teferred tojn Mature (vol. 112, p. 460). have now be^ 
printed in the Proceedings pf the Academy, voL.q, 
pp. 292 and 29^. ’ The first deals with the marginal 
pelts of coral seas, and it is iwinted out that platforms 
of low-level abrasion are not known in association with 
the islands in the cooler zones of the Pacific region, 
while their depth bt'low sea-level is not so uniform 
where they do occur as to satisfy Daly's theory of 
glacial roiilrol If we accept glacial control, as 
Davis is (pate willing to do, the evidence for sub- 
sidences of various degrees of magnitude, as put 
forward by Darwin, remains unimpaired The 
second paper deals with the argument based on the 
uniform it \ of de]>th of tlie lagoons within adjacent 
atolls, and the author urges that level lioors arise 
through infilling with detritus, which is sjiread out 
evenly by the wash of marine water. 

Plwi's oI' I'Hi: Mi DOLL Or.o Kid Sanusi’oni-: — 
R. Kulston and \V H, f.ang (I'raris K. Sor ICdin., 
53- pl- p -p»), 1023) ha\e inxcsligated and 
completelv (lesenhed the remains of t*al<ni/^itvs 
Mtllrn Mi.Xal), a plant origmallv found by Hugh 
Miller 111 lieds containing Lu((0';fcus Jccipu'N'^ near 
tromarly 1 lu* aiitliors confirm MeXab’s observation 
of borfleretl pits m the tracheides , but tliev are 
unable to decide, in tlie absence of an\ evulenei' as 
to the IructilicatioM, whether the genus should be 
referred to the gvmnosyierms or to the yitendopliyta. 
In eitlur case it is ptobahly a distmctlv archaic tvpc. 
riie sanu' aulhoiN {ihuL p yoty) describe, and figure in 
a phot ogra pine yilate, <in e.vtrcmclv beautilul speci- 
men o1 a yjlanl with mimcnnis stems syireadmg radi- 
ally from a basal ri'gion. d'his was collected by 
G. Kdwatd, and desiribcd 1)V hiin m i8*SK F.dward 
placed it. with his otJier syiecimeiis bom Scotland, 
in the Manciiester Museum Its localitv is the Hill 
of Forss, W'nas. Caithness, and it is ot Middle Old J^ed 
Sandstone' age Syxirangia set on short stalks ticcur ; 
but (i HickJing, when on tJie statt of the llniversily of 
Manchest('r, exanuru'd these for syiores in vain Tlie 
authors now give a name to the yilanl, Hirklui^xa 
hdivardt , and seek its aflinities m forms from the 
fduious Kli\ me ( herts. It may be found, indeed, that 
Hitklingia extends our knowledge of the Rhyniacea'. 

Daii N AND Sdasonai. Varia'iions OF F'oci — The 
Meteorological (Jliice of the Air Ministry has recentlv 
issued a i ’rofessioiial Note, vol ni , No 33, by Mr. F. 
Kniwistle, on the above subject. Observations of 
fog from April ip2o to March 1022, a period of 2 
years, were groiiyied for (‘ach month at Croyiloii, 
l.yrripne, Cranwa'll, and Diingeness for all hours of 
the (lay for wdneh observations were made. A 
tern poi ary increase in fog is shown in the early 
morning, a maximum bcung reached between one and 
two hours after sunrise. The summer nia.ximum 
occurs about three lionrs earlier than the winter 
maximum. I .ondon smoke naturally somewhat affects 
the general visibility at Croydon, being influenced by 
the direction of the wind. Increase of fog in the 
early morning is said to be due probably to eddy 
motion mixing the layers of a»r near tlie surface. 
There is geiK'rally less fog during the afternoon, 
between midday and b p.m., than at anv other time 
during daylight. For civil aviation it is considered 
desirable to arrange early morning services, before 
the maximum fog intensity is reached, while for 
ordinary services the middle of the day is the best 
time. In the winter season the larger proportion of 
■ slight at Croydon are doubtless due to town 
influence. , The tliick fogs at Lympne are due chiefly 
t6 low dbud cau.sed bet\freen south 


-ofifog ill winter at Dungeness seems to. that 

the best position for aerodrome in winter is on 
the coast near sea level. In the summer ' months 
"thick fog is frequent at Lympne and Dungeness ; at 
Dungeness it is cluefly sea fog caused by the relati<t’’ely 
warm air from off the land passing over the cooler sea,.. 

Formation oi- O/om. in 1'lamf.s. — Prof. Manchdt, 
of .Munich, comimmiccitcd to the autumn congress 
of (-erinaii Chemists at |t*na a paper on the formation 
of o/oue in flames. Parts of the llamc which have a 
temperature of 750’ C only contain ozone, as tSSin 
be pioveil by the ,sil\(n- reaction. The formation 
of o/one does not rh'peini lai the natuic of the com-' 
biistibJe gas, o/one being formed with hydrogen, 
carbon monoxide, methane, aietvlene, cyanogen, ©tC. 
A Jlanu' of ox^gtai and livdmgtm gas of I3oo'’-iqoo® C. 
contains about u- r p.T i cut of o/one, one of acetylene 
and oxvgeii of 2100" (.' about i per cent. ’ The 
latter blackens silver as i1 it w'(M(‘ covered with SOOt. 
'I'lie thcrni.il formation of o/one, and .ilso tlie forma- 
tion from hydrogen jici oxide, art' not pcissible, since 
o/one is also foniu'd witliiii a ilame of [lerfectly dry 
caiboii monoxide. It is piobalile that the ozono is 
foniU’d b\ the <n tion of ( lectroiis. 

Si ‘W'D'VR oisiNc, pji /o F.i.i-.c i kk Avparai’DS. — T he 
extensive ii.se ot the pie/o elect 1 ic properties of 
crystals in the iiKMsnrcnicnt of liansient pressures 
su( h .IS those due to an exiilosiuii makes it necessary 
to inquire into the validity of the imdliod used to 
standardise th<' .ipparatus. It has generally been 
considered suilicient to apjfly .1 ‘-.tt'.idy known pressure 
to the crystal and to note the eltec t . 1 n a short paper 

m the November issue of the I'htlosophical Aia^cinne, 
J>r. D \. Kevs, of the Mcthll I liiiversity, Montreal, 
points Old that as the standardisation oxjienment is 
an isothermal and tht' oidinarv use an adiabatic one, 
there may be a ddiereiux* in the pie/o-eleetric constant 
of tlic (.rvstal 111 the two cases. He examines this 
possibility 111 the cas(‘ of toiiriiiahiie and edmes to the 
concln.sion that lor that crystal the difh'rcnco between 
the i.sothormal and adiabatic constants is only ^ per 
cent . 

CnAN(.lvS IN CuYSrAI-LlNF. StrUCTURK DUK TO 
TFMPi RAriiRF — Hi'scnbmg a simple arrangement for 
showing the alteration m the ajipearance, under the 
microscojie, of a polished etched metal plate when 
heated, Herr H Vogel, in the Zeilschrtft fur F.lekiro^ 
chcmic, July 1, 102 makes the following assumption 
as to the behaviour of the crystallites, of which the 
metal IS built uj). If two cryslalliies tou6h one 
another, the distance between the atoms in the 
boundary plane of one of them will, in general, be 
greater than in that of the other, and the forces 
holding the atoms in tliP'-e respective planes will be 
different. When the metal is heated the first crystal 
will grow at the expense of the other, and as this 
takes place throughout the metal, the average size 
of the crystallites increases. It is possible for a 
crystallite "to grow on one side and be consumed by 
another crystallite on another, so that the relation 
between the initial and the hnal structure may be 
complicated. Th(‘ distance between atoms in the 
octohedron plane is greater than m the cube surfaces 
of the lattice, and it is still greater in the rhombic 
dodecahedron surfaces ; thus when two crystals A 
and C touch wnth surfaces of the first and third kind, 
crystal A grows ; while when A and U touch with 
surfaces of the first and second kind, crystal B grows 
and A is consumed. 

Chemical Anai.ysis hy X-ray.s. — I n a paper 'read 
before the Ueutschen Huiiscn-Gesellscliaft, Dr. D. 

, Coster show's that the relations between the X-ray 

nt dtp. sn Rimnlp that, in- 
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some respects, they are more useful for purposes ^jf j Blackeaiug auii thei: ^aVe 4 ength The 

chemical analysis than oiidinary luminous specd'a*' auj^idraims^t exwessingtheblafekt^nilig^afcmption 
{Zeitschrift fiir BUkirochmie, Aug. i, 1923). An, , of wave-lengfji. For tMs. phrposh,t^e3E«hti)omons 
important advantage is the fact that the X-ray . of a plate were exposed to different monochromatic 
spectrum of an element is quite independent of the lights of equal intensity, and in other cases the 
nature of the criniponnd containing it which is wave-length was ke])t constant and the intensity 
examined. It is easy to detect the presence of an varied. Ordinary, orthocliromatic, panchromatic, and 
element when only r per cent is present in a mixture ordinary plates ‘‘ dyed ” (bathed) with solutions of 
of which not more than i nig. is av.ulablc ('ertairi erytlirosin, cyanin, and pinacyanol were employed, 

precautions are necessary in examining the X-ray The author theoretically determines from the photo- 
spectra ; altliongh the mnnlier of lines for each electric viewpoint the actual relation between the 

element is comjiaraludv liniited, recent obsrTvations blackening and tlie ivave-lengtli of the incident light, 

have shown the existence ol a number of ivcaker intensity being constant, and experimentally con- 

lines; in addilion to tins, with the high voltages now firms it.' “ The gcmeral form of the function is quite 
generally used, not only the spectrum of tJie first independent of tJie kinds of jilates, the strength of 
order, but also tliose of higher orders :i]>pear Slight sensitising solutions, the time of bathing plates in a 
impurities in the inabTial of the anticathodc, and in sensitising solution, the time of washing alter bathing, 
the sub.staiice under examination, also give t heir lines, the developers arul the leiiipcratnre during the time 
so that there are oibni various possibilities to be of development,” The equation includes a ” solarisa- 
considerod before a given line can be explained. Xot tion factor,” and it is shown that there aie “two 
onlythe wav('-length,]nit also lh(‘1 ypiral.ippeaianceof maxima and one mmimuin eflect of blackening on the 
the suspected lines must lie ( onsidered, as well as their continuous exposure to the most effective light . , . 
relative intensi I y. I Jv measuring photometrically the and the first maximum corresponds to tlie end ol the 
intensity oi tlie SjH'ctral lines it is possibh', in some ])eriod of over-exposure defined by lliirter and 
cases, to obtain a cpiaid dative estimate of tlie amount Drilhehl.” He sJiows that tlu're is a definite relation 
of an element present m a nnxiure. The method was between the blackening and the stM|||||th ot any ilyc 
used by llev(*sy and the author 111 determining the solution. The author comes toJH|er interesting 
amount of hafnium m zirconium minerals, and in in- conclusions, es])eciallv with regarti multiple ex- 
vestigating the chemical properties of the new element. ])osures, and concludes ‘‘that the change when a 

plate has been acted on by white light slioiild be 
Magnetic Kkcokos oe thk JtRiTisir Isii-s — The essentially the .same as that when tlie plate has been 
British Meti;oro]ogical and Magnetic Year Book for exposeil to the most effective mono( hromatic rays 
1920, published by the Meteorological Olfice, gives of light.” * 

particulars of the diurnal v anal ion of the principal 

meteorological elements at the Aberdeen, Jvskdale- Analysts oi- Coal — 1 'hc b'uel Research Board of 
miiir, Valencia, and Kew Observatories, with rainfall the Department of Scientific and industrial Research 
and .sunshine ilala at I'almoulh. Tlie major jiortion hasi.ssned through H.M. Stationery Office (i s. O/ net), 
of the volume, liow'evcr, is devmted to terrc.strial Pamphlet Xo. on the ” Bliysiral and Chemical Survey 
magnetism, cspecKilly at iCskdalcmuir. Two pages of tl«‘ National t'oal Resources,” consisting of an 
are devoted to the diurnal variation of the potential interim report on ‘‘ Melliods ol Analysis of Coal.” 
gradient of atniospherK' electricity. The results for The Board has alw^ays had m view Llic physical and 
Kew are based on 10 selected days a month free from chemical survey of coal seams m the different mining 
negative potential, l-'or Kskdaleminr there are two areas— a task of great magmtudci— and the policy 
sets of data, the first deprived like the Kew data from pursued has been to encourage tlie tormation of local 
days free from negative potential, the second from committees of persons interested in the different coal 
days when negative potential occurred, although they fields to which the execution of the survey could be 
were comparatively (puet. Taking the hrst class of delegated. The results ot such a survt'y would be 
days, the mean value of potential gradient at Eskdale- greatly depreciated in value unless unity ol analytical 
muir for summer (May to August) is practically procedure were ensured, and accordingly the Board 
identical with that at Kew. Tn the other seasons the asked a committee on sampling and analysis of coal, 
Kew value is the greater, the exce.ss being y per cent, presided over by Prof. 1 . Gray, to tabulate a scheme 
for the equinoctial and 43 for the winter season. The analysis which could be uniformly adopted in 

difference is thus greatest m the months when fog- the survey. This pamplilct records their efforts, 
arecognised source of high potential" is most prevalent importance is even wider, for most commercial 

in the Thames valley. In addition to the regular coal testing is confined to the proximate analysis — 
tables of hourlv valui's and diurnal inixpialities of es.sentiallv etnpincal and demanriing uniformity of 
terrestrial magnetism, there is a discussion by Dr. practiced discrepant analy.ses and commercial friction 
Crichton Mitchell of different measures of daily are to be avoided. There is no doubt as to the value 
magnetic activity at J<:sk<ialemuir. All his criteria of the report in this direction. Although nothing of 
make 1920 a quieter year than igio, and the same fbc kind has been done previously m Cdeat Britain, 
conclusion is drawn from the Kew data. There was, the field has already been tilled by American fuel 
however, an exceptionally v iolent magnetic storm on chemists — so well that in many cases the committee 
March 22-23. 1920, during which the range of declina- has been able to adopt their specification without 
tion at Kew exceeded 2 ’. According to the table on scnoiis modification. This applies particularly to , 
p. 47, the fall of westerly declination from lyit) to the proximate analysis, and it is likely for that reason 
1920 was yo' at Kew, 0*3' at Valencia, and yo' at that many will find no difficulty in adopting the 
Eskdalemuir Tnclination appeared to be practically committee's recommendation. Several special and, , 
stationary, while horizontal force showed a slight l^ss common methods of coal assay and analysis are 
fall: 77 at Kskdaleminr, 07 at Kew, and 2> at Valencia, included which will add to the usefulness of the 

pamphlet. A statement of the permissible analytical 
Photographic Blackening AND Coloured Light, error is sometimes given, and forms ja,, 

“Tlte .secoiul number (August) of the Bulletin of inclusion. In suggesting a form pf report! com- - 

the ■'Kjlpyu Technical College, Japan, consists of a . mittee empjpys, a \ 

lengtliy and c^iously illustrated paper by Tadaxokui . 
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among the valuable reports presented by com-' 
V mittees of the British Association at the recent 
meeting at Liverpool was one on the teaching of 
geography. The committee included representatives 
of the two Sections of Geography and Educational 
Science, and was appointed to lornmlate suggestions 
for a syllabus for the teaching of geographv both to 
matriculation standard and in ad^'anced courses, to 
report upon the present position of the geographical 
training of teachers and to make recommendations 
thereon, and to report upon the practical working of 
Regulations issued by the Board of Education affect- 
ing the position of geography m training colleges and 
secondary schools. 

That such a task w'as pressing, all who have the 
interests of secondarv education at licart will readily 
admit, and it was w-eJl that such an independent body 
as a committee of the Bnti.sh Association should have 
undertaken it, for the report show's that the matter 
demanded urgent consideration and considered 
judgment. I'lie committee ronsulted with heads of 
schools, teachers of geography, examination boards, 
and nni\ ersitu's, and the report is full of suggestions 
expressed w ith marked clarity and cogency 

There can be no doubt that a leconstruction of the 
method and content of geography teaching along th<' 
Imes of this report is a matter of nrgenev. The world 
-of to day is fundamentally dittcrent from the world 
of tw'cnty years ago — nr indeed of ten years ago. 
Life is much more complicated not only is man 
more ile]iciulcnt lor Ins social well-being on the 
activities ol a vastlv wider w^orkl, but his immediate 
social enviionmcnt is a complex that requires for its 
comprehension a degree of reasoning power and 
scientific K now ledge that the school curriculum of a 
few' decades back failed to give The study of 
classical literal nre mav give one a deep insight into 
the life and thought of intellectual giants of the past, 
but the most pressing need of modern education is a 
curriculum that will bring before the pupil vividly, 
and in logical order, the controlling factors that are 
shaping and giv mg t.olour to the social world m 
wliich he has to live, and ('liable him to understand 
his environment, adjust liiniself to it, and adjust it 
to luinself. “ tieography as ordinarily understood,” 
says the Report, ” deals with the world of to-day : 
it occupies a special position in the study of human 
conditions at present obtaining in the various parts 
of the earth and the tendency of the changes taking 
place therein.” Geography, therefore, must take a 
prominent position m any modern scheme of humane 
studies. Huxlev spoke and wrote strenuously for a 
' curriculum more fitted to help a citizen through the 
increasingly complicated life that he had to lead 
(it was the age of scientific discoveries), and his 
arguments hold with increased force to-day. 

One charge that has been laid at the dcKir of modem 
education is that the teaching (.if science, history, etc., 
is formal rather than human, tliat the course, main- 
tain steady paths parallel to each other without 
converging at any point. What is wanted is a 
*' core ” subject which draws on the others for its 
facts, co-ordinates them, and thus, by correlation, 
gives each a fuller and richer meaning. This report 
- shows how geography can be made to function as 
this core subject. Mackinder and Herbertson at 


Oxford, Lyde and Chisholm in I.ondoii, demonstrated 
this new conception of geographv twenty yearn ago, 
and the rapid strides made m recent years in the 
methods of geography teaching m secondary schools 
are due to the efforts of the voung teachers whom 
they primarily inspired. 

At the presenf time geograjih)' takes a place in the 
school curriculum on a level with history, and bfiJow 
that of classics, French, inutliemafics, and science. 
That more sympathy with the subject is not forth* 
coming IS due, first, to the lack of trained geography 
teachers, whose enthusiasm and knowledge would 
comjiel greater recognition, and, secondly, to the fact 
that the inspectors of the Board of Education, being 
mainly interested in other subjects, have hlthfffto 
attached small importance to it. 

J''or the lack of trained geography teachers one has 
to blame the Board of Education and the universities 
jointly. If the former had recognised the importance 
of the subject earlier and pressed for skilled geography 
tea ('hers, it is reasonable to assume that the Universities 
would have established honours .st h(3ols in geography, 
as they did, in like circumstances, in science and 
history , conversely, if thi' universities had taken the 
lead, the Board of Ivducation would have been forced 
to give greater recognition to the subject, just as it 
has recently been induced to institute a geography 
group in advanced courses for secondary schools, 
through pressure from the council of the British 
I Association. 

That the geography group will justify its inclusion 
in the advanct'fl course there can be no doubt, and 
when one considers the comjiarative merits of other 
subjects as a training for life ami citizenship one 
wonders why its inclusion has been so long delayed. ’ 
At the moment, however, the total la<;k of geo- 
graphical scholarshijis at the universities is a factor 
that will operate very strongly against a pupil's choice 
of geographv m the advanced course A boy destined - 
for a professional career to whom the other subject 
groups are perhajis more useful as a preliminary 
training for hi.s university cour.so, will naturally 
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m training for hi.s university cour.so, will naturally 
rid make his .selection from them, the quantity of scholar- 
ii ships being a strong determining factor. The 
[,” British Association might usefully direct its attention ^ 
y : to this asjiect of the problem. 

an On the other hand, the geography group presents 
rts attractions that should more than counterbalance 
ng this drawback. To begin with, parents whose boys 
a are destined for city careers — clerical, secretarial, or 
nc commercial — have hitiicrto failed to see, and very 
a naturally, how a two-years post-matnculation course 
he in one of the existing subject-groups can help their 
ad sons in a degree at all commensurate with the 
Ills expenditure of time and money involved. Added to 
tliut, many firms prefer to engage youths at the 
:m earlier age, and parents with sons of eighteen years 
c., have a dilficulty m placing them. There is, -how^' 
in- ever, a growing demand for young men who can 
Hit prixiuce evidence of sjiecialised training for business 
a life — a training, by the w'ay, which so far only 
its private institutions have endeavoured to provide, , 
)n, albeit fairly adequately and remuneratively. In the 
3rt syllabuses for these examinations- -Institute of 
as Secretaries, etc — geography occupies an important 
at position, and it is also an important subject-groiip in 
the course for tlui R.Com. and B.Sc. (Econ.) degrees 
inn, which represent the hall-mark, as it were, of vocational , 
training for business life J'or thc.se examinations, 
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any attempt to summarise it must meet with failure : to be disjointed and'ltfta>herent, and tha experience 

e\’er\' aspect of the subject is dealt with in all its of many oTfaminers at matriculation proves that 

bcariDgs, and there is scarcely a redimtlant word, geography is no exception to the ruTe.- 

The chapter on the aim anil function of geography is The suggestions for a scheme of study in* the 
particularly illuminating. Stress is laid on the fact advanced courses are excellent. Emphasis is laid on 

that school geogru[)h\' must ]>r the geography of the economic conditions of the modern world, and it 

geographers: not the mere learning ol geogrcqdiical is suggested tliat a small area he selected for corn- 

data and results, Init a tirimmg m the geographer’s ])reheiisi\e analysis and synlliesis. Correlation of the 

characteristic metliods and ])riiJi i])lcs of mterpreta- subsidiary subjects is of course taken for granted, 

tion, and an assimilatiDii of Ins characteristic yKiint The chapter on thc' relation of geography to science 
of view. Tins, we consider, is a most important and Instory cannot fail to impress upon the most 
statement, and postulates a trained geographer for uninformeci reader what a tremendous range of 
thc success of an\ gc tcgraplncal scheme. knowledge, not only of topographical facts, but of such 

Proceeding, tlu* K’cjuirt deals with the slagc*s of allied subjects as physics, geology, botany, biologv, 
.school lif(‘, and outlines the priiuiples which should history, and economics, is demanded of thc'geography 
guide m the loimalion of a s>llabus of geographical teacher called ujion to carr\ out sncli a modern 
instruction ni seioiidaiy schools ■ a detaiksl svlUibiis geography course. It is pointed out tliat it is not Ins 
for each year is .iiijumded. Stress is laid on the dutv to’ teach these subji'cts ; m'vertlu'less. to 
necessity of proceeding ps\ chologu al]> with young correlate them lie must know them. 'J'lie Keport 
children and of afioptmg a logii al order oiilv as n])er proceeds to summarise the facilities oflered at thc 
years arc gradually re.uhed. An oiillme scheme lor universities for the training of gi'ography teachers, 
each stage, imluflmg tlie aihanced couise, is given, Practically all the iimverMties have 't'stabhshcd 
and apart from its menls ,is a scheme it possesses honours schools of geography niosth m the J'aculty 
special value lot lli(> teadiei because thc underhung of Arts — and there is general agreement that the subject 
aim of each step is made abundantly dear, (ireat of .study should include geoJogv, historv, and political 
imjxirtance is atladicd throughout ti) the \<due of econoiiiv at least to intermediate slamlaid. The 
direct observational work and to the i oiistnu tion and number of trumcnl geogtajihers leaving the umvtTsitic.s 
interpretation of maps and diarts “ ( )ne imjiortaiit is slcwlilv imreasing, and "flu- re^t^’’ to (piotc 
V'alue of geogi.ijihv m ciliu atioii IS thc opportunity jl tin* Rcjiort, " imdoubti'dlv will he uO^widy a more 
gives to express thought m diagram and sketch no Ihorongh and scienUitC study ol thc ^|ect, Init a 
less than in wools. ” 'I'lns siotmue should be eon- general increase o I .ic|ur<1'te kiiowE'Jge ol tlu> Empire 
slaiitly in th(‘ mmd of every geography teacher A and the rest of the wc^d, wiiu h will altect the e\ erv- 

highly controversial da turn is that loimal lessons in dav life of tlie c.oinnumitv througli its (■( onoime and 

physical geograjihv should not jmsede the adv.inced political rolationsliijis with otlu r < oimtncs ” 
course: incidental teaching ol most subjeot.s is ajit ). Maui in. 

Transport and its Indebtedness to Science. 

TN the Eiigineeimg Section of the lirilish Associa- Mr lic'rrmian gave a verv valuable review' of the 
^ tion at Liverjiool, one whole morning was de- position of road transport He was soimwvhat 

voted to the subject ot transport, the otlmr sc'ssion.s scathing in his entinsm of the lailwav comp, lines’ 

being occupied bv jiajiers— many of great interest — lack of faith m the raihvay jirmeijile, as shown bv their 
on very diverse branches of eriginec'rmg The proposal to ojicTule their own load \ eludes for 
president of the Section, Sir Hem ry howler, was chief through trattic He maiutaiiu'd that, .since the 
mechanicml engineer ol the Midland Kailway, and he tractive ellort on rails is only 5 Ih per ton against 

took as the subject of his address ” d'ransjiort and its ho lb. per ton on average roads, it is tcchnirally a 

Indebtedness to Science' ” extracts from wJiidi were sheer waste of energy to transport by road between 

published in Natouk of September 20 , p 474 He distant points that are rail-conncmted. Mr Jierriinan 

was followed by ]\Ir, A. E. |{erninari, the duel engineer also dealt with the cjiiostion ol traffic regulation, and 
of the Daimler Co., Col O’Hrien, the electrical inaintainc'd that the warning .signs on ro, mis ha \ e been 
engineer of the L.M.S. Kailway , Major*C»cncral Sir put up on a wrong principle and are consccjucntly 
Sefton Branc.kcr, of tlic Air huice; and Mr. A. 7 ' Wall, largely disregarded, 111 Ins view', every cro.ssing 
of Messrs. Wall, Maas and Co, naval architects, of should have a primary and a .secondary stream of 
Liverpool. trattic. the former having priority and not being 

Each speaker dealt with thc* branch of the subject expected to slow' dowm . drivers on the secondary 

,with which he was sjiei'iall}' idcmtified. As the roads wanild be warucfl to go dead slow' on approach- 

president pointed out, there is probably 110 cit\' in the mg a crossing. 

world more dejH'iuhmt on transport than Liverpool, Col. O’Brien’s paper, as was to be exjiected, dealt 
and no city which lias dune such pioneer service in its largely with thc ipiestion of cleclnlication, winch is 
development. Whether one consideis canals, steam really an economic one ; there arc no engineering 
railways, electric railwavs, or motor trattic. one finds dilhculties. “A very slight lowering of rates of 
that 1-iverpool was m tlie lorelroiit of development, interest and in the price of thc material reiiuired for 
and it was a hajijiy thought ol the president, a non- such electrihcalion is likely to prorluce a very con- 
academic engmei'r, engaged in practice, to take a.s his siderable development in future.” “There is no 
thesis that jirogrtss ni all means of transport has been doubt tliat thc elcctrilicatioii of any main line con- 

based upon .scientific investigation, to predict that taming gradients of 1 in 300 or greater and averaging 

this will be even more marked in the future, to insist over i trains per lioiir in either direction would at 

on the interdependence of scieiuc ami cngmecriiig, least involv'e no loss of any kind to the company, 
and the necessity for thc terms sdeiititic and practical while the indirect advantage to both the ranway.'. 
being synonymous In concluding his address Sir company and the electrical industry of the oountry 
Henry Said tliat “one w’ould like to feel that the would be very large,” . • . ^ A' 

meetings of the British Association v\ere more , , Sir Sefton 

genofaily used ^is the occasion on wJiicK thc scientist r ^ to acfial 

andlhe engineer would meet in larger j^uoibers.!*. eama 
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through of the London-Manchester air-mail disaster,' 
which occuiTjaci on the same %i.y> more especially as 
he emphasised the safety, comfort, and exhilaration of 
flying. Under present conditions, he stated, the cost 
per passenger-mile could not be reduced below 
pence, whilst the highest fare obtainable was 6 pence 
per mile, leaving 2}, peiieo to lie covered by s\di.sidv 
Freight costs per ton-mile ho placed at 3s'. tw/ to 5V. 
The only diHicultv in the v\ay ot de\elopmcnt, beyond 
the economic one, is I lie didiculty and danger of 
flying under conditions ot poor visibihU The 
economic range for airslii]is is more than 1000 miles, 
whilst that of aerojilanes is rarely more than 300 miles, 
hence the two are coiiiplenioiitar\ and should develop 
together. 

In dealing vvitli sea transporl, Mr Wall emphasised 
the need for scientilic research, especial) v in melalhirgv , 
but he stated that a vi'rv hopeful sign lor lutiire pro- 
grc.s.s is to be found in the incnMsing number of 
scientific experiments on a large .scale carried out by 
shipbuilders and engineers aiul sometimes b\' ship- 
owners. “ lOxpenciicc may, and often does, pie- 
cede the scientilic tro.itmeiit, but piogress is iimkIi 
more rapid when sLieiicc is used to amde cxoein-uLe.'’ 


an alternative scheme is proposed to retain thu 
essential fuhotions of the present Instituibs, i.e. of 
an intelligence and information bureau. ' 

The Committee expresses appreciation of the 
valuable services rendered by the Director, Prof. 
W. 1 < Dunstan. J*' K.S , to the Institute and to the 
Fmpire during tlie long penorl of lus connexion with 
the Institute, aiuI puN-. a tribute to the wcHrk of 
the lethmcal stall I’rot DniisLan was appointed 
Director m 1003, when he liad already beeii for 
eight vears concerned with tlie work oi the Institute. 

The report was submiUed 1)\ K M Government 
to the imperial Fa'onoinic Confereijce, wnth the 
propos.d that the main sclieme ot tlie Committee 
sliould be .idopled and tlie lu'cessarv funds guarantee<l 
for a term of vears. On tlie nvomiiiendation of a 
Committee appointed by the t'onfeience. under the 
chairmanship of Lord S.disbiirv, the mam scheme 
w.is adopted, subject to ceitain modifications not 
•iltecting tlu- princij)](‘s imolved 

In the 7 /na'.s ol November ^3 it was announced 
that, m view of the changes 111 the constitution of 
tlu‘ iin])crial Institute which lia\e liceii decided upon, 
ITof W. K Dunstan will rcbigii the tlirectorship 
ol the Institute next month. 


The Future of the Imperial Institute. 

A WlirJ'lv Paper (Cmd. 1007), issued on Xo\ ember 
22, contains the lejiort ot the Committee 
appointed by the Secretary ol Stale f«>r the Colonies 
to nK|mre into the .iltairs ol the Imperial Institute, 
conseiineiil iijioii finant lal dillienities, and also tlie 
resolutions jiassed bv tlu' Iinpeiuil Fconomie Con- 
h'renee on (onsidc'iing that rejiort An article com- 
nieiiting upon the rcsentlv jaiblisbed lejiort on the 
work ol llu' 1 list it 111 e ajipc'ari'd m NArOKi-. ot Novem- 
ber 10. p O77 

The Committee ronsiders that the collection and 
dissemination ol mformatioii m regartl to raw 
materials is the most important work carried out 
by the Imix'rial Institute at the present time. It 
recommends that the Iiiijienal Institute sliould 
continue to function at South Kensington as a 
clearing - lioiist' of intelligence and niforrnation, 
ccpiipped With laboratories for the prelinunarv^ 
analysis ami investigation of raw materials, and 
mamlaimng samjifi' rooms illustratne of Kmpire 
raw materials The collections m the Public F.xhibi- 
tum Galleries, alllioiigli recognised as possessing 
educational value, arc not regarded as essi‘ritial to 
the future work ol the Institute, and it is recommended 
that the collections be discontinued, thougli the 
Committee is by no means unanimous on this point, 
as IS shown bv a note appended to the report. It is 
proposed, however, that a representative selection 
of Empire products should be made for the purpose 
of a travelling exhibition ot an educational character, 
and that the organisation of travelling exhilntions 
ol the staple products of the Colonies and Protect- 
orates m appropriate traile centres should be con- 
sidered. 

The Committee proposes reforms m the manage- 
ment of the Institute, suggesting that it should be 
made re.sponsiblc to the Department of Overseas 
Trade. After the cornphdion of the.se reforms, the 
Committee recommends the ainalgaiiiation of the 
Imperial Mineral I^esources Bureau and the Imperial 
Institute. The annual expenditure of the reformed 
Institute (including the Imperial Mineral Resources 
Bureau) is estimated at about 40,000^., to be pro- 
vide 4 on k; contributory basis# Failing the pro- 


University and Educational Intelligence. 

IJiuMixr.iiAM.- Mr lli'inv B.uber, of Culham 
Court, I leiilev-on-Thames, wlio w.is formerly a 
solicitor in Birmingham, luis given 30,000/. for the 
eiidownnent of a tliair of fiiw m tlie Ihnveisity. 

Mr. JL P Dean lias been a[)])oiiited assistant 
leitiircr in mechanical engineering, ,ind Mr. M. C, 
Johnson demonstrator 111 jihvsics ’ 

It is hoped lliat Prof F (' Lea, who has recently 
resigned the diair ol civil engineering on- being' 
ajipointed head of tfu' Fngineering Department of 
tlie Bniversily of Sliellield, wall continue tf) di.scharge 
the duties attaching to the iliair for tlie rest of the 
current session. 

CamukiocJ' . -The degree of Master of Arts, honoris 
lOii'ia, IS to he conferred upon Mr J. B. Buxton, 
professor of animal pathology. 

Prof. T. B. Wood has been reajipoiiited by the 
University as a Memlier of the Council of the National 
Institute of Agricultural Botany. 

The Frazer lecture is to be delivered by the Rev. 
John Roscoe 011 " Ini migrants and their Influence 
m the Lake Region of Central Africa.” 

A syndicate has been ajijiointed to obtain plans 
and estimates for extending the School of Agriculture 
and constructing a budding for the .Animal Diseases 
In.stilute. 

Glasoovv. -Prof. W. J. (hnidie, James Watt 

f irofessor of the theory and practice of heat engines, 
las given 500/ to found an ” .Agnes Rhind ” bursary 
in memory of his mother, for a third-year student of 
mechanical engineering w'ho lias the best class-record 
111 his subject. 

Mr. A. ileiiderson Bishop and his son have offered" 
to the Univcrsitv, for the new Zoological Museum, 
the great collccljoii of C.olcoptera and Lepidoptera 
made by his late father, Thomas G. Bishop, of 
Dalmore, Helensburgh. The collection is contained 
111 18 cabinets enclosing 700 separate boxes, and 
numbers some thirty or forty thousand specimens. 
All are beautifully mounted, labelled, systematically 
arranged, and in jicrfcct condition. The University 
has had no dithciilty 111 accep^^ing the splendid gift, 
witli the condition that it shall be accessible for, 
.jitonsulfcatiou by qualified entomologists, whether they 
jj^ong Iqjthe University or not. 
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The University Court lias submitted for the 
approval of His Majesty in Council an ordinance 
establishing the new honours degree of B.Sc. in 
arcliitecture. The course will extend over four years, 
and the necessary instruction will be furnished paitly 
within the University, and partly in the School of 
Architecture, conducteil under the joint direction of 
the Royal 'J'echiiical College and the Cilasgow School 
of Art. 

The (^ourt has also, under powers given by a recent 
Act of Parliament, aiiproved an ordinance for the 
superannuation ami pensioning, under the Federated 
System for Univ(*rsitics, of principals and professors 
hereafter ajijKnnted Principals will retire at seventy 
and professors at sixty-live. Under the System, 
years of scrvmc as assistant or lecturer, in this or 
other Universities, may be counted as pensionable 
service by a proh'ssor. 

Leeds. — dhe Hull Kduc.ilion Committee has 
decided to make a grant of 800/. to the University^ 
for the financial y(«ar K)2/| 25 

The title of ementiis jjrofi ssor has been conferred 
upon Dr. Arthur Smithells, who recently retired from 
the chair of chemistry, on the grounds of intellectual 
distinction ami of long ami meritorious service to the 
University. 

London. ---l\lr. W. IC. Le (Iros Clark has been 
appointed as from Jan i, 102.^, to the newly 
instituted readership m anatomy tenable at St. 
Bartholomew's Hospital Metlical College During 
1919-20, Mr. Le Cros Clark was demonstrator m 
anatomy at St. 'J'homas’s Hospital, and since 1(^20 
has been Principal MediCtd Officer at Sarawak, 
Borneo. He. has published jiapers entitled “ Senes 
of Ancient Eskimo Skulls, ’ ami “ On the J’acchioman 
Bodies." 

The following doctorates have been conferred • 
D.Sr. in Hpiht'yolo'^iv, Miss Margaret Tribe, an internal 
Student (University ami King's ( olleges) for a thesis 
entitled “ 'J'lie Develojunent of the llepatic Venous 
System and the Postcaval \'ein in the Marsujnalia ” ; 
JJ.Sc. {UcDinnnifs), Mr H R Ambedkar, an internal 
student (London School of Economics), foi a thesis 
entitled “ 'J'ho Problem of the Rupee 

It was rcsoh'od that the Physiological Laboratory 
Library should be kept together as jiart of the 
University Library, and be (leveloped in connexion 
therewith as a memorial to the late Prof. A. D. 
Waller. 

Three free jnibhc lectures on “ Some Chapters in 
the Recent i)ev elopment of the Theory of Electrolytic 
Dissociation “ will be givim by f’rof. J. N. Jircinsted, 
of the University of Copenhagen, at University 
College, oil December 10, 12, and 14, at 5.30 o'clock. 

A course of five tree public lectures on "Tlui 
Influence of Encironment on the Lile ol Bacteria” 
will be given by Mr. IC W’ Ihvort, at the Royal 
College of Surgeons of England on December ii 
13, 17, 18, and 19, at 4 o’clock 

The use of mi'iital alertness tests for prospective 
university and college students is strongly advocated 
by President W D. Scott, of North-western Uni- 
versity. All institutions of higher education should, 
he ‘considers, have a " personal director ” to perform 
“an educational limctioii similar to that of the 
diagnostician 111 nuMlicine. The giving of mental 
alertness tests will be as much a matter of the routine 
with such a ducctor as is the use of the clinical 
thermometer by the diagnostician 111 mcdicme.'' 

1 ‘^E Universitv College of South Wales and 
Mcmmouthshire, Cardiff, issued an appeal in December ! 

TcioT tor t.h»jnim at tor 


of those connected with the deV^dopment of the 
Medical School, and j^articularly .tyith,- the view of 
the erection, equipment, and maintenance of labora- 
tories for the Departments of Physics and Chemistry. 
For these purposes 50,000/. had been subscribed 
by Lord Glancly, and 10,574/. by other subscribers, 
making a total, with accrued interest (12,000/.), of 
7-2. 574^-. part of this sum having been received before 
the appeal in December 1921 was issued. At a 
luncheon given by Lord Plymouth on November 20, 
further gilts amounting to 50,700/. were announced, 
thus bringing the total sum realised by the appeal 
up to 129,274/. It IS of interest to note that the 
foundations of the buiUlmgs are just being completed 
at a cost of approximately 15,000/., and tliat the cost 
of the suiierstructure to accommodate these two 
departments, based on a recent estimate, is 144,000/. ; 
this figure is, of course, exclusive of the cost of equip- 
ment and mainteuauce. 

'Ini' secoiul annual rejKirt of the Education 
Statistics branch of the Dommion Bureau of Statistics 
of Caiiaila gives the total number of university 
.students in r<j2i-22, excluding prepaialory, summer, 
and other short courses and correspondence courses, 
as 23,800. Indiuh’d among these are . under- 
gr.iduates in arts and pure science, 0859 men and 
3872 women, graduates, 712 and 300; medical, 
3134 and 15 j , engineering and apjihed science, 
2513 and 3 , mnsic, 278 and 717; theology, 854 
and II. 'ihe teaching stalls iiuuibered 3137, in- 
cluding 307 women. J'he total assets of the uni- 
versities amounted to 07 million tloJlais, mclading 
endowments, 26 million, laud ami buildings, 27, and 
seientitic equijuneiit, 5 million liuomes amounted 
to 9* million, and were derived fioin 111 ve.stments, 
million , goccrmneiit and mimuipal grants, 4I 
millu»n , fees, 2 million, .ind olhei .sources, 
million. 

Educational development and scicntilic research 
are 110I figuring largely in the election pledges of the 
several political yiarties and the sjieeches of their 
leaders, except those of the Labour party, and this 
party’s promises an' subject to consulerable discount 
in view of the disproportion between the stupendous 
cost of carrying out its programme, including “ the 
abolition of the slums," etc., and the resources that 
wouhl be at the disposal of a Labour party govern- 
ment. This disproportion would necessitate the 
scrajiimig of a large jiart of the programme. The 
Jaberal party manifesto contains on the subject of 
education only platitudes, but Mr. Asipnth promised 
the Women’s National Liberal Federation “ smaller 
classes, provision of free jilaces in secondary schools, 
State scholarships for universities, more adequate 
training for teachers,’’ and “ the encouragement and 
fuller dcvelopnu'nt of adult education," while Lord 
C^e3^ when speaking on adult education on November 
23. is reported to have said, “ What was wanted was 
not Slate control but State assistance. For the 
small sum of 500,000/ they would got a better return 
than in any other way. " It is part ot the Conservative 
election policy to concentrate attention on the mam 
issues of unemployment and protection, and the party 
leaders are accordingly saying little about education. 
Mr. Baldwin’s speech of November 19 showed that 
he is alive to the supreme importance of the evils of 
juvenile unemployment, but does not suggest that 
he believes m retention m school as an appropriate 
remedy at the present time. In his speech at Reading 
on November 21 he referred to the importance of 
agricultural research and education as a .-jpermaiient 
of the life of the country, andi^remajkfi^ .that the 
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Societies and Academies. 

London 

Royal Society, November 22. — F. Simeon : The 
carbon arc spectrum in the extreme ultra-violet — II. 
The spectrum of the carbon arc in vacuum extends 
as far in the extreme ultra-violet as that of the spark, 
with the exception of a very faint line at 360*5 A, 
and about 25 lines have been added to the arc spectrum 
as already recorded. The L series of carbon can Ix) 
excited by a potential of between 30 and 40 volts. 
A number of lines in the carbon spectrum are probably 
true " arc ” lines. Providing the grating will give 
radiation in the short-wave region, the same technique 
suffices to photograph the spectrum from 1850 A to 
370 A. — II, J. Gough and D. Hanson: The behaviour 
01 metals subjected to repeated stresses. The effect 
of static and alternating stresses on the micn)- 
structurc of metals was examined, the mam object 
of the research being to determine whether the 
crystalline structure of a metal can be affected when 
subjected to ranges of stress less than the limiting 
range of stress {fatigue range). With “ Armco " iron, 
mild .steel, and copper, ci-ystalline “ slip ” occurs at 
ranges of stress considerably less than the fatigue 
range. It is suggested that metals can be “ strain- 
hardened ” under the action of alternating stresses, 
as well :is under static stresses ; fracture occurs, in 
a metal subjected to alternating stresses, when a 
certain limiting strain for the material is exceeded. — 
W. Sucksmith and 1 ., F Bates : On a null method of 
measuring the gyro-magni'tic ratio. A new method 
is described of determining the gyro-magnetic ratio ; 
as 111 the ordinal y n'sonance method, the specimen, 
suspended vertically by a fine wire along the axis 
of a helix, is magnetised by an alternating current 
of the same fretjuency as the natural frequency of 
the system . but the resulting resonance amplitude 
is reduced to zero by a senes of impulses timed to 
oppose those due to gyro-magnetic effect. As no 
measurement of magnetic moment, frccjuency, or 
damping is involved, a considerable gain m precision 
is obtained. The method is independent of time-lag 
in magnetisation, and so can be applied to Ileiisler 
alloys. The following mean values of the ratio 
obtained for iron, nickel and Hcusler allo3rs were 
obtained : Iron 0*503 ; nickel 0*501 ; lleusler alloys 
0*501. — J. H. Shaxby ; Studies in Brownian move- 
ment. -If, The determination of Avogadro's number 
from observations on bacteria (cocci). A determina- 
tion of Avogadro's number by measuring the dis- 
placements, due to their Brownian movements, of 
small spheres suspended in water was carried out 
with cocci. Their surfaces may be supposed to be 
" wetted ” so that there is no slip between the water 
immediately adjacent and the spheres themselves, 
and the resistance which might arise from electrical 
sources depending on slip is avoided. The value of 
N thus found, from the large number of observations 
made on Staphylococcus albtis, is 6*08 xio** — ^H. 
Hartridge and F, J. W. Roughton : The kinetics of 
Haemoglobin. — II. — A. F, A, Young : The thermionic 
and photo-electric properties of the electro-positive 
metals. — O. F. T. Roberts : The theoretical scattering 
of smoke in a turbulent atmosphere. 

Zoological Society, November 6. — Sir S. F. Harmer, 
vice-president, in the chair. — A. Loveridge : (i) East 
Aftipan birds (chiefiy nesting-habits and endo- 
para^s), oo^ected 1920-1923. East African 
snakds; eoltefjW* 


lizards^ HcoUected 1920-1923, -with descriptioB|^9f two 
'-new races of Agama Uonotus Blgt. (5) 
insebts, coUectedi 1915-1922. — - 1 . G,* S. On 

'some niammals from Jugo-Slavia. — I. G, S. Montagu ' 
and Miss Grace Pickford : The Guernsey Crocidura.*— 
G. H. Goldfinch : Notes on the African crested rat 
{Lophtomys imbausi). — 11 . G. Jackson : A revision, „ 
of the isopod genus Ligidium Brandt (Crustacea) .***- 
S. S. Flower : On additions to the snake fauna of - 
Egypt. — S. Hirst : On .sonic new or little-known 
species of Acan.-— C'. F. Sonntag ; On the pelvic 
muscles and generative organs of the male chimpanzee., < 

Geological Society, November 7. -Prof. A.\ C,' 
Seward, president, in the chair. — R. W. Hooley; On 
the skeleton of Iguanodon atherficldensts sp. nov., 
from the Wealden shales of Athcriield (Isle of Wight). ' 
The nearly complete sjiecimcn was obtained in' 1914* 
There is an essential similarity as regards the relation* 
ship of the bones of the skull to tlic American pre- 
dentate dinosaurs. Grooves on the premaxillae prove 
that the lip of the snout was sheathed in horn. The 
quadrate bone articulated freely with the squamosal, 
and there was a fore-and-aft action of the mandible. 
The tongue must Jiavc been e-xtreniely narrow, with a . 
broad tip, and prehensile. The neck was habitually 
flexed, the iioint ol greatest arching being at.tlie 
ninth cervical. All the ]U'e-sacral vertebrae carry 
ribs. The sacrum comprises six fused vertebrae. 
The ossified elements of the lelt carpus were preserv^. 
The integument was very thin and covered with 
small tubercles, interspersed with groups of large* 
polygonal plates, as in Trachodon. The estimate 
length of the skeleton is 6*3 m. (about 21*6 feet). 
/. athdrfieldensis is distinct from any known species, 
and the skull and bones are intermediate in form 
between that of /. maulelli and I. bernissaftensis. — 
S. H. Reynolds : The igneous rocks of the Tortworth 
inlicr. The igneous rocks occur in two Jiands, the ,j 
upper of which is associated with calcareous tufife^i 
containing Silurian fossils and is doubtless lava,,p 
The lower band appears to be intrusive. The rocks 
of the two bands have several features in common. 
The rocks of the lower band are characterised by the 
presence of pseudomorphs after olivine, and may be 
grouped as olivine-enstatite-basalts. Those of the 
upper band are devoid of olivine, and consist of 
pyroxene-andesite. They are characterLsed by the 
presence of highly corroded xenocrysts of quartz and 
felspar, and by the occurrence of variolitic and glassy 
patches in the ground-mass. 

Linnean Society, November 15,— Dr. A, B. Rendle, 
president, in the chair. — E. J. Salisbury : The relation 
of earlliworms to soil reaction. Natural undisturbed 
soils usually show a definite gradient with respect to 
organic material and acidity, both of wliich tend to„ 
attain a maximum at the surface. Analyses of worm 
casts show that these have a high organic content 
indicating their origin from the superficial and most 
acid layers. Comparison of the hydrogen ion con- 
centration of worm casts and surface soil shows that 
acid soils tend to be rendered much less acid by 
passage through the worm. Markedly alkaline soils 
may similarly be rendered less alkaline. The former 
action may be attributed to the calciferous glands. 
The greatest frequency of worms is met with in soils 
with approximately neutral reaction. — Miss E. M. 
Blackwell ; The flora of Solomon’s Pools. Solomon's 
Pools lie about six miles south of Jerusalem, 2616 
feet above sea level, in a valley, W&dy ArtAs, which 
runs east and west between low hills of red-brown* 
[em^nous earth through which limestone bosses 
{ect; ’ 'The 'pools, three in number, are obviously 
' * * -.and lowest pools have been 
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cleaned and partly repaired, and pnmpingf plants 
erected. In July 1923 the uppermost pool ha 4 
alrea<^ dried up. The clear water of the pools sup- 
ported a luxuriant growth of Char a connivens in the 
lowest and C. contraria and C, fragilis in tlie middle 
pool, forming ahnost a i)urc society. In the middle 
pool there was m addition an aquatic grass and a new 
filamentous algie, desrnids and diatoms. In the lowest, 
Potamogeton flabellatm var. scopanus was flowering 
and fruiting, aJinosI rivalling the Chara for dominance. 
At the decjier end of the lower pool were tufts of 
Riella helicophylla, their spirally coiled thalli floating 
out into the water in loose rosettes at a considerable 
depth. Where the floor of the west side of the 
low’cst pool was exposed on account of the slope, the 
drying mud was covered with bleached plants of 
Chara, and gi owing up through it 'Jypha lattfoUa, 
Scirpus manhmui,, Heleocharis pahislm^, and Euphor- 
bia alepptca. The flora is similar to that of the 
“ slacks " in the i.ancashire sand-dunes. The waters 
m both cases have a high percentage of dissolved 
solids, e.spccially chlorides and carbonates.- -R. E. 
Chapman : The caiboliydrate enzymes of certain 
Monocotyledons 1'he material used was the green 
foliage leaves of the snowdrop, the onion, and the 
leek, with a .starch -forming plant, a common dock, 
for purposes (jf comparison The leaves were air- 
dried, powdered, and added to dilute solutions of 
starch, dextrine, maltose, c.ine sugar, and amygdalin, 
using (pialitalive tests and changes m the rotation of 
polarised light tor the detection ol hydiolysis Toluol 
was used as .in1isc])lic and the solutions iiu abated at 
9° C, The results indicated that ol the live caibo- 
ydrate enzymes - amylase, dextnnase, inaltase, in- 
vertase, and cmulsin maltase and einulsm weie ab- 
sent from the snowdro]), dextrinase Irom the onion, 
amylase from the leek, but all five were pre.sent m 
the dock, 'i'he formation of starch m the parenchyma 
^Cells of tb? three Monocotyledons is thus pievcntcd, 
^cause the nec.e.ssary set ot enzymes is incomplete. 
Ml certain cases {e.g. (lalanthu.s and Narccssus) starch 
i.s always present m the guard cells, and prolonged 
starvation m darkness does not cause the disappear- 
ance of this staich. In the snowdrop the adult leaf 
has starch m the guard cells together jirobably with 
diastase but not maltase, so that hydrolysis can pro- 
ceed only to maltose, and the system, starch ^ 
malto.se catalysed liy diastase, may be part of the 
mechanism controlling the ojiening or closing of the 
^stomata. 

Royal Meteorological Society, November 21. — ^Dr. 
C. Chrcc, president, in the chair. — L. P. Richardson : 
Attempts to measure air temperature by sliooting 
spheres upward Whilst making observations of the 
upper wind by .shooting polished steel spheres up- 
wards in a direction .slightly inclined from the vertical 
so that the wind caiisiid tbe returning sphere to fall 
quite close to the gun, the time of absence of the 
sphere can afford a measure of a mean temperature 
of the air through which it has passed. The upper 
air temperature was measured from the mean of six 
shots with a standiird error of 1° C. at .sunrise in calms 
or light winds. On such occasions, there is often a 
layer of cold stagnant air near the ground, so tliat 
the temperature m the Stevenson screen is a poor 
guide to the temperature at 70 metres. Here the 
projectile may Ix' useful. — S. N. Sen : On the dis- 
tribution of air density over the globe. Thirteen 
charts of " isopycnics " or lines of equal air density 
are drawn depicting the density distribution at the 
various levels. The air density at the 8 km. level 
all over the globe is illustrated by the cnart for that- 
level. The air density is controlled by temperature:' 


that level. The name " tbermosphere " is proposed 
to denote the atmospheric shell in which temperature is 
■the controlling factor, and barosphere " that in which 
pressure is the con-tralling factor. On the average, when 
the temperature is rising in one hemisphere there is a 
diminution of air density m the thermosphere and an 
increase in the barosphere, and the effect of diminish- 
ing temperature in the other hemisphere is the re- 
verse. These opposite 1 hermomctric tendencies create 
a mechanism for the automatic breaking down of the 
stratification of the free atmosphere. This mechanism, 
or the “ convective cycle ” which is postulated to be 
established between the North and South poles, also 
affords a means for the interchange of air between 
the two hemispheres. 


Paris. 

Academy of Sciences, November 5. — M. Albin 
Haller in the chair — The president announced tlie 
death of M Arnand de Gramont, member of the 
section of free Academicians. — (». Ferrie, R. Jouaust, 
and R. Mesny : The amplilication of the current from 
jihoto-electric cells and its applications. The currents 
produced by photo-electric colls are very small, ol 
the order of lo"*® amjicres These can be magnified 
by the ii.se of a tliree-eleclrode lanq) as a relay without 
inertia. A magnification of 1000 has been obtained 
with a lamp of the dimensions of an 01 dinary receiving 
lamp ; with an emission lamp of ^50 watts working 
under 1000 volts, an amplificaturn ol 10.000 was 
obtained. A more coinjilicated method, based on 
the converaion of the photo-electric current into an 
alternating current and transforimiig up, is described ; 
this ])crinits of anqihfications up to the order of 10*. — 
J Costantin : I'he Pleurotus ol the bliu' thistle of the 
Vanoise. — L. Maquenne : Tin* theory ol chlorophyll 
synthesis. A discussion of the T- 5 oussmgault- 13 c.eyer 
tlieory of chlorophyll synthesis of the carbohydrates. 
An alternative hypothesis is ])ui forward m which 
quadrivalent magnesium is assumed. Carliomc acid 
IS assumed to be taken up by direct addition to the 
; N -Mg -N : groups , tlu' assumption ot the inter- 
mediate formation of formaldehyde is unnecessary 
Andre Bloch : Parataclic congnuuices and 13 iipin',s 
eyelid.— M. Angelesco : The generating functions of 
Hennite polynomials. —Emile Borel : Remarks on 
the preceding commumcdtion. - J. Wolff. Non- 
ineasurable ensembles. - ~N. Gunther: A jirqblem 
of hydrodynamics. — A. Foch : The dynamicablc 
similitude of an aspiration tube and its model. A 
discussion of the application of aspiration tubes to 
turbines, with e.special consideration to tlie formulae 
governing the relations between models and tlie full- 
size turbine. — T.0111S Breguet : The calculation of the 
weight of combustible consumed by an aeroplane 
during a.scent. The formulae for the effective range 
of an aeroplane have been worked out on the assump- 
tion of honzontal flight. Modifications are intro- 
duced into the Ralcau equation showing the varia- 
tions in petrol consumption during ascent and descent. 
— C. Ch6neveau and J. Callame : A micropalmer. A 
description, with diagram, of an instrument designed 
for measuring the thickness of thin sheets or plates 
ol rubber or other plastic material, with an accuracy 
of O' 001 mm. — E. Brylinski. MicheLson's experiment. 
— ^MUe. Berthe Perrette : An arrangement of the 
electric arc in a vacuum allowing the spectra of 
metals to be obtained with very small quantities of 
material. The cathode is formed of tungsten, (or 
tungsten-thorium) ^vire^ and tlie anode, of a tun^ten 
vplatB in which a small^^Avity is 
■ material ,The,.,Cfitbodit''to;Tai8e4|>t<K^^ hi^b tempera- 




NATURE: 


Dfxember I, 1923] 




The voltage between anode and cathode is 110 volts, 

the whole working in a vacuum of about 0*002 mm. Washington, D.C. 

of mercury. The lines of the spectrum given by . ' /n 1 -vt 

this apparatus are very fine and give high orders of National Academy of Sciences (Prop., Vol, 9 » N^O* 
interference, and less than 0*05 gm. of material can October). — L. B. Loeb ; The mobilities of electrons 
be taken.— N. Perrokis : Study on tlie stability, in in air. The mobilities of electrons in air at pressures 
the presence of water, of a certain number of binary of 41, 51*5, bo, 66- 5, and qi mm. of mercury were 
mixtures. Two groups of pairs of miscible liquids measured in an ion chamber. A constant held 
were studied ; ethyl alcohol with phenyl ether, superi)o.scd on the actuating alteniating field was 
benzene, o-crcsol, phenol ; benzene, witli various used to neutralise the field produced by the accumula- 
alcohols. I'hc figure determined was the quantity tion of ions. Plotting mobility constant (mobility 
of water necessary to produce two layers when added reduced to atmospheric pressure) against critical 
to 100 gm. of the binaiy" mixture. Some results are voltage (static voltmeter) minus retarding potenbal, 
given in a diagram.— N. J>. Zelinsky : The poly- curves are obtained showing bicaks probably due 
mcrisation of acetylene by contact.- B. Darder to attachment of electrons to molecules. Expressions 
PericAs : The tectonic of the neighbourhood of are given for the mobility constants for the distance 
Siiieu and of Pmg dc Sant Onafre (Island ol Majorca), separating the plates in the* loii chamber (i‘ 93 . 5 . cm.). 
— Jules Wolff: The conditions favourable or jire- - -P. W. Bridgman: Jhe thermal condnetmty of 
judicial to the germination of the seeds of orchids liquids. A radial flow ajiparalus with the liquid 
and to the devclopmc'ut ol the seedlings. The seeds between two coiiceiitnc metal cylinders was used, 
ol the orchid can be gennmated aseptically lu a The inner cylinder was the source of heal, and ^con- 

rich medium, and in the ab.scnce ol fungi. The ductivities were measured at 30" C. and 75 U. 

seedling can then be planted out on mycelium, and and at atmospheric jircssure, Oooo kg /cm. and 
symbiosis is established nonnally. The presence of 1 2,000 kg. /cm *pre.ss ares Waterand fourteen o^anic 
the fungus at the commenceinent of the germination hquids were u.sed. Conductivity decreases with r^e 
is not only unnecessary, but may prove injurious to of temperature, at atmosjihcric jiressure, except for 
the seedlings.— J Dauvergne and Mile. Weil : Tlic water At constant temperature, it rises with m- 
cultuie of plants in a sterile liquid medium. A creasing pressure, at 12,000 kg /cm. , the mcre^e 
development ol Maze melhod, the seeds being is fiom i -5 to 2-7 fold, the more comprcs.sible liquids 
supported on jicrloratcd aluminium jilatcs — C. .showing the greater increase. I he absolute con- 
Fromageot : Assimilation in the green cells and the ductivities at 30'^ C. range from o 000505 (metliyl 

structure ol the piolojilasm --Lucieii Daniel and alcohol) to o-ooo2d5 (ethyl iodide) , for water the 

Jean Ripert : Rosean hes on the variations of ch(‘mic.d value gi\eu is 0 00144. A formula connecting tne 

action ingrafted plants.— A. Maige : The metabolism conductivity, gas constant, velocity of .sound in the 
ol the sugars m the cell and am ylogcncsrs. Tt results liquid, and the mean distance of sejiaratioii of the 
from the experiments di'scribcd that even in cells centres of the molecules of the liquid, is derived. Irie 
where amylogencsis rcijum's only a very low con- high value for water is referred to its low compressi- 
ccntration in sugar, the essential phenomena of bility and the closeness of the centres ol its molecules, 
cellular metabolism winch assure the continuily -E. S. King: (i) Photovusual magnituws of on©- 
ol life and growtii of llu* living material may be hundred bright stars. The Draper 8-mch refractor 
effected at still lower (onceiitrations.— Chavastelon was used and Cramer Tsocliromatic Instantaneous 
and J. Luquet : Contribution to the study of the plates with a yellow filter. All the plates were taken 
edaphic conditions of the pastoral a.ssociations 111 the i *-25 cm. or more outside the focus Results lor 
massif of MonL-Dorc — Emile E. Terroine, R. Bonnet, Ao stars agree with the photometric magnitudes, 
and P. 11 . Joessel : "I he composition of seeds and In general, the photovisual colour index is greater 
yield of energy m gt'rminatioii -Mine L. Randoin than the visual or jihotornctnc index (2) Revised 
and 11 . Simonnet : 'I'ht* influence ol the nature and magnitudes and colour indices of the jnanets 
quantity of the glucidi's present m a ration deprived (u. Nature, November 24, p ydo). -R. H. Bowen. lUe 
of factor B on tlie jirecoiity of appearance of the origin of secretory granules. Nassonov working on 
accidents of jiolyneuiitis m birds. In constructing Salamander glands, showed that early secretory 
an artificial diet lor exjicrimciits on diet deficiency, granules are a-ssociated with the Cjolgi apparatus 01 
it is very important to take into account the digestive cells and afterwards have caps or girdles of 
utilisation of each ol the food materials composing material. Thc,sc results arc confirmed. It is suggested 
tJic diet. The experiments give .some supjiort to the that the acrosome of the animal sjx'nn, which arises 
idea that the magnitude of the factor B requirement as a vesicle m close connexion with the Cxolgi apparatus, 
is not absolute but is relative and m direct relation and from which the Golgi apparatus is finally separat^, 
* with the degree of utilisation of one or .several elements is a secretory granule applied to the h^ad 
of a ration, and, in particular, with the quantity of mature sjicrm, whence its substance may be released 
sugars assimilated. — Paul Voukassovitch : The biology at fertiEsation. Referred to other gland cells, the 
of two parasitic Hymenoptcra of Pyralis of the vine, hypothesis suggests that there is direct relation 
— ^Marc Bridel and Jean Charpentier ; The bio- between the Golgi cells and chemical synth^is, ana 
chemical characterisation of galdctose ir a mixture in particular enzyme formation. --R. R. Huestis . 
containing galactose and arabmose. Galactose can The heredity of microscopic hair characters in 
be detected in the presence of arabinose, by the Peromyscus. Two geographic races (coast- aim 
action of emulsin in 70 per cent, alcoholic solution, dcsert-racc) of two .species of deer-mouse were used. 
The /8-cthylgalacto.side can be obtained in the Each coast-race differed from the corresponiung 
crystalline state, suitable for identification. — ^Andrd dcsert-racc in much the same way. It is coimluaeu 
LwofI : A new free cihated Infusorian, Stephana pogon that the differences observed between conCTasted 
Mesnili. Its taxonomic importance. — Mile. M. Gau- races have been evolved m the wild stat^ and some 
thier : The development of the egg and embiyo of at least are the effect of enviroimient. The results 
Cyathocepbalus, a parasite of the trout. — ^llenri indicate Mendclian inheritance of multiple factors. 
StAssAQO : Xhe double rdle of the heating plates in C. G, Abbot : Preliminary note on the varianon 01 
apparatus for the. sterilisatiph of liquids in cohtanuous >the sun's visible features associated with variations 
circulation, ' '^-aolar radiation {v. Nature, November 17, p. 738). 
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Official Publications Received. 

Deiiartinont of Commwcft : Burpun of Stendardii. «deJ3Mfl<- I‘atwr« of 
Jiureau Of HtandanJa, No. 175 . Vi»iblllty of llaiiiant Energy, By 
K-H Oil^onauilE. P. T. Tymlall. Vj). 131-191. i.^ubdIs. ’lVchiiol..gip 
t npera of tlie Uureuii of Staiiflanls, No. ■ Botector tor Water Vaiwr in 
OlOMftI PlpPH. ByE. K WeiuerirndP (J Ledig. Pp. 687-*44. eenlH. 
(Waaliingtou; (lovonune'il, 1^1111111^ Ofllce.) 

DepartniMit ol tlie Inlerioi Jluicao of Edueation, Biilletin, H)a3, No. 
M.' Work of tlici Bureau of KdiKaiion lot tlie Natnoa of Alaska. By 
William Hamilton. Pp 4. (Waslnn^aon • (Joveniment, Piintiiig Olflee ) 
■> oenta ' 

U.S. Boiwrtmeril of AgiiculiiirH KaimeiM’ Bullelm No 1354 Tim 
Yellow.kever MowimB, By 1, o Howard. Pi.. U. {Waalungtou- 
Govenimeut Printing 0111. e) r.cems. 

Uepartmontof the Inteuor : IJmfed SUiti-H (leological Survey. Miiiei.il 
Ke«miroes of tlm United Stales in 1921 (Preliminary Suiiimaiy). Iiitio- 
dUCtlon by p l.auglilin ; SlatistieH .asHemhUd by Maltha B Claik. 
ip. Iv + iaiA. (Wimhington Oovninnmnt, Printing Idll.m ) 
aoo *0 • UiiH'ed .Slates (leologu-al Hurv.-y Bulletin 

0H9 : llouiKlaneH, Aieas, Oorigrai.hli Centets and Altitudes ol ibe United 
I be Several SUtes , witlia liiiel lleeor.l of li.ij.oi taut ChuiigeH 
>ly B'lward M. UouglaN. Pp \i-l--J.;4 1 7 pl.ites oO 
cents. Bullutin 709 Tnangiilation uud i’liinary 'I'liiveihe. l'iU,_j(ijB. 

" Bulletin 739 • Mineral Uesoiiieeh ol 

Alaska : Beport on Pi ogi CMS ol Investigations in piji By A, II Bmiks 
ana OllleiH. Pj.. VI I 1110 f MV 1 3 plates Piolesaniiiar PiiTHM IS2.A • 
ttooK formations m the tlolot.Klo plaiHau of SoiiLh-eastorn Utah and 
Northorn Arizon.i. By t; U Uoiig\v..|l, H. I» Wisei, B. O. Mooie, Kirk 
Pruftiiig UlHee') ^ f’aigo I'ji. 2:1 1 10 j.lates. (Wnshingtoii : (ioi ornumiit 

MaiiiiH Jjaboiutory, (’iillereoats, North nmhnriand Beiiort foi 
tSf hy Prol. Alexander Me.-k. 

T p. 151 -| 2] plate.s (Uiill.ireoalH ) .5s 
The Royal 'lechnieal Uollegti, (Ihisgow Annual Beport on the One 
Hiinorwl and r wen I > seventh Se.ssion, adojited at the Annual Meeting of 
(iovcrnora held on the ic.th Oetobi'r 1923 l*j>. 7o. (tJhiagow.) 

Aiinalun van .Ic Storiewacht la I.eiiion. Keel 13, Stuk 3 • Positions ol 
84 Stars near the North Pole deteinilned with the Moii.tian Uirele of the 
>bwrvatory In Dm ^ears 1H77 lnsr., nn.ier the Diieetoratfl of Plot. Dr 
. ■ Bakhuy/en. Pp. .13 Deel 14, Stuk 2 Dessiiis .le 

, ^ Atli(iiie.s par .1 Pr. .lulms S.dimi.lt duim les aiiiiees 

18W-1870. 1 j) K-f- 4 plates (Haailem . .loli Eiisehisie en /oiieii ) 

. J " Wireless Telegiaph ('i.tn|)auy, Ltd Hepoil ot the Diieetois 

ana statement, of Ae.'onnts loi the Year ended .list, Deismilu.i, 10:2, to lie 
presented at tlm Anmml Upiieml Meeting of the Cnrmainy, to Ij.- held at 
tlmConnaught Itonins, (Ireat (Jueen Stieet, Kingsway, London, W.C 2, 
i^Monday, tlu' 3rd Deeeui her. 1921, at 12 o’clock noon. Pj. 12 (London. 
Marooni Houso, Htnind.) 


Diary of Societies. 

SATUIiliAy, Dhcr.Miirn 1. 

Gu.bkbt Whiib Fau,nyrHinr (at d Queen Siinare, W D.l), at 3.— F. R. S. 
Baifnui : Irees and Flowers of the North-West Pacillr, Coast. 


MONDAY, DhCEMiiKii 8. 

Hovai. IxsTiri rio.N, at .5.- (leimral Meeting 

Hooikty ok Enoinkeiis, Inc (at Geological Society), at '..3t) -J. W. 
Gordon: Railway Nuivi-ying by Photography, 

UOVAI. SotiiETv ov Mki.kink, at r. 30 1)1. Stmiidherg- Treatnmnt ot 

TubercnloHis of the Nose and Throat by Finsen Light Baths • ItesiiIU 

INiTiTiiTiON OF Ei.n'TiiK Ai. Knoinki uh, at 0 -C. M. H. Balbi and others. 
DtBOUBsion on Klcctin-al Apiaiialos lor the Deaf. 

AMaroTKi-iAN SoriETY(at University of London Club), at 8.— Dr Duiotliy 
wrlimh-NicholHon .Some Aspects of Sciimtidc MetliiAl. 

Bovai. bocriSTr or Aktb, at 8 - I'mf. A F. Baikor: Recent Progiess 
In tlm Wool linlUhtries ((.’antor Lecture) (1). 

IwriTUTioN OF THE Uhbukii lNi)r,sTiiv (London Section) (at EnglneerH' 
Club, Covsmtry Street), at 8 -Maj.ir V. lA«fcbuie : Acwderutois. 

f95<n^Y m Chkmu'al Inuurtry (Loudon MtH'Uon) (at Chmniral Noinoty), 
r T w aiHl PreH»»r\atiou of Building Hlone — 

^ IlnrriKou : Thy Omuilcal AhiipcLs of liiiildmg-tStoiKi 

Roval Geookapuk ai. Societv (at 2Eolian Hall), at 8 30.— Sir Clnulen 
Bell : A Year in I.hasa 

'■ (Tnipical Diseases and Parasitology H.*cthin), 

at 8.80,~8ir Leonaid Kogers and others. Discussion on Sj.ruo and 
Onsliao Disease. 


TDESDAY, Dkckmukr 4. 
iNStlTUTlON OF Oivit, Enoineeiw, at i). 

IHOTJTDTR or Maiune En.jineers, Inc., at (5.30, — J. H. Anderson; 
ttpontaneouH Ignition of Coal. 

Rotai. PHoiodHAFiiu' S<KiKTY OF GuKAT Bhitain. at 7.- II Dennls 
» ?.i F ■ ^ FYitiin* of the Cinema ; and Pliotography us an Kxteiusion 
of Vision. (Annual Traill-Taylor Mciiioi lal Lecture.) 

Rotal ANTHKomuouicAi, iNsTiriiTr, at 8.l5.-n Balfour: Observations 
, on tlm Tecliiiology of tlm Nugas of Kiwteni Assam. 

ROMTOiis SviciirrY (at British Institute of Radiology, 32 Welbeck Street), 
t at 8.15.— Dr. L. G. Heilbron . Attalerii Radiograpliical Tpuhnu]ne. 

WEDNESDAY, Dkcemhek .5. 

Gkoumioai, SooiETv or Lonwjh, at 4.30.— D, J. Faronharson ; The 
Geology of Southern Guernsey.— C. W. Osman : The Geology of the 
Northarn Border of Dartmoor, jtmtw^ Whiddoa Down and BuUenKm 
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Royai. Society or MiomcmK (Surgery Section), at 6.30.— ftthologlcal and 
Clinical Meeting. 

Imstitotion or Kubctricai. Bnoinecrb (Wireless Section), at 6.— L. B. 
Turner : The Relation between Damping and Speed in Wireless 
Recejition. 

iNsriTUTios or Hkatino AND VentilatinciEnoineekb, Ino. (at Kngineer.s' 
Club), at 7 — A .1. Assheton : Vacuum Steam Heating. 

Rotai, Microscopicai. Society (Biological Section), at 7 80. 

boriKiv or Pumdic ANALYsre and oihfr Anai.ytic-ai. Chehistb (at 
Cliciiiical Society), at 8.- H. Toms - L'rjstallim Bromides oi Linseed 
Oil.— ,M. S. .Salainon The Plea loi Standardisation H. T. 8. Bntlon : 
Note on tlm Estimation of Chrotmnm.—U. L. Andicw: The Colorimetno 
Ehtiinatinn of Lend in Cream of Tartar. 

Royal Socieiy ok Arts, at 8.- Dr. A. W. Hill . The Work of the Royal 
Botanic Garrletih, Kew 

Entoholouical Society or London, at 8. 

TlWllWAY, Dfci.mrkr «. 

Royal Society, at 4.30.~ E G. T. Liildell and Sn Charles Sherrington ; 
Rccriiilinent Type ot BetlcKcs. G. S Carter’ Tlm Structure and 
Movements of the, Lateio-Frontal Cilia of Dm Gills of Mytilus - Tn he 
Jii/it tn Ittle 0 ) 111 / B Wigglcsvvoitli and C. K. Woodrow: The 
Relation l»t ween the I’hoNphate m Blood and IJnim. — J. B S. Haldane, 
V B Wiggleswoitli, ami C F. Woodrow (a) The Etiect ol Roaetton 
ChiiHgcH on Human Inorganic Metaliolisin ; (4) The Elfect of Reaction 
Cliuiigis on llunian Cai boliydiafe and Oxygen Metabolism. J. A. 
(^amjilsdl Coticeiinng Die Intlneiice of Atinosjilmiie Conditions iijioii 
tlm Pulse U.Tt« ami "Oxjgen-Dclit ” alter Bmming J. Gray: The 
Yiei h II .s-i, i.f 1 .li.ii Mill. .i|. i.i. IV. Tlm Relation ol Ciliary Activity 
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Research Professorships. 

T his year’s anniversary meeting of the RoyAl 
Society, an account ot which i.s given elsewhere 
in the pre.sent issue ol Nature, wa.s the first since 
Sir Alfred Yarrow made his munificent gift of 100,000/. 
to the Society in Februar)^ last, “ to mark my sen.se 
of the value of research to the community.” The 
meeting was, therefore, apjirojiriately devoted in the 
main to an ai'count by tlie president. Sir Charles 
Sherrington, of the purposes to which this and other 
large benclaetions are to be used. The essential aim 
of the Soeicty is the creation ol ni'w knowledge by 
scientific inciuiry, and the new professorships which 
have been founded tlirough recent gifts will promote 
and facilitate this intention. 

Lord Justice W.irrington, in proposing the toast of 
the Royal Soiiety at the anniversary dinner at the 
Hotel Victoria, drew a parallel between the proceedings 
in a court of law and those in a lalioratory of science. 
In both eases evidence is elicited with the object of 
arriving at a correct judgment upon it, and endeavours 
are made by cross-e.xnmination to test the truth of the 
testimony given. 'The suggestion tliat it is much easier 
to get truthful resjionse by appropriate stimulus in 
Nature than it is from Iniman witnesses is, however, 
one to which scientifit' investigators may hesitate to 
subscribe. Nature ('an never be trusted to give a 
direi't answer to a (|ucstion if she can avoid it, and 
will deceive the mijuirer if she ('an. .\lso, while the 
laws of civil life can be broken, tliere must be no 
exception to a law of Nature, wliich is simply a descrip- 
tion of certain relations hijis expressed in words or in 
mathemalwal terms. When observations prove such 
a relationship to be incorrect, then tlie law has to be 
modified or abandoned to take the new facts into 
consideration. Moreover, while in ci\’il law precedent 
is all-powerful, in science it counts, (ir should count, for 
nothing. 

The motto of the Royal Society, Nullius in verba, 
adapted from Horace’s JSltillius addictus turare in verba 
magtstra — not bound to swear to the words of any 
muster — ^is an exprcs.sion of the revolt against authority 
which was in the ascendant when the* Society was 
founded. Long before the reaction against the Aris- 
totelian method and doctrine which Francis Bacon 
represented with such virulence and bittemcs.s, Roger 
Bacon had claimed for himself and his contemporaries 
the lilierty of independent inquiry. At the Renaissance, 
impatience with the constant appeal to the authority 
of Aristotle wa.s widespread among all who were fore- 
most. in the revival either of science pr of letters, and 
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was to embody prevailing views and propound a new 
philosophy. 

In his “ New Atlantis,” Baron planned a palace oi 
invention, a great temple of srience, where llie pursuit 
of natural knowledge in all its hranehes was to be 
organised on prini:if>]es oj the highest efiirieney. His 
Solomon’s House was regarded as a prophetic stheme 
of the Royal Society, and the story of it as a vision of 
the practical results to be antiiijjated froin diligent 
and systemati(' study of Nature. By the establish- 
ment of research professorships the Society is directly 
creating a body of experimenters on this design, w'hi<'h 
wa.s that originally conceived for it, in addition to being 
“ the Store-House of Natural Philosophy,” 

When a reseaieh professor is alreadv as.sociated wdtli 
a university or oth(-r teaching institution, the appoint- 
ment will mean that the professor will be relieved of 
his lectures and other duties of instruction of students. 
The amount of time which this work and partieijiation 
in administrative affairs demand differs in different 
centres, but in most eases it leaves little opportunity 
for su.stained attention to research problems J’rof. 
Alfred Fowler, w'bo has lieio afiiiointed to one of the 
Yarrow resean h lell{)W'shij)s, is proles.sor of astrophysics 
at the Imperial College of Seieme and Teelmologv, 
London ; and tliough he has not perhap.s heeii so 
overw'helmcd with inslnutional le.sjionsihilffies as are 
many profei»sois in provi^ial universities, yet mueh oi 
his time has had to h/^'\en to them, and the time 
left for his experimental in\ estigations has been 
correspondingly limited. 

Prof. Fowler’s main eontrihutions to astronomical 
physics are dcsirihed in .Sir Charles Sherrington’s 
presidential address, d’he najdern jihase of his w'ork 
may be said to have begun in the year H)i2, w'hen he 
succeeded in obtaining, from a tube containing helium 
and hydrogen, certain series of lines, some of wdiieh had 
previously^ i^eeii observi d only in the spectra of a few 
stars or had been predicted on theoretical grounds as 
forming part oJ tlie spectrum of hydrogen. Shortly 
afterwards, Bohr published his now famous theory of 
the origin of spectra, in the light of wliieli the series 
detected by Fowler wt're seen to be due to helium, and 
witli this discovery lu'gan llie close association between 
the experimental work ot Fowler and the theoretical 
work of Bohr which luis led to such remarkable advances 
in recent years. 

In the Bakerian Li'cture of IQ14, Fowler showed 
that the enhamed lines of the alkaline earth metals 
formed series jireeisely similar to those of the “ arc ” 
lines, except tliat the scries constant had four times 
its normal value. According to Bolir’s theory, this 
meant that the enhanced lines were produced by 
atoms wluch ha^ lost one electron, and the generidifia> ' 


tion at once followed that the atoms of any element 
which had lost one electron would yield series having 
4N in place of the Rydberg constant, N. Carrying 
llie proce.ss still further, Fowler has n'cently shown 
tliat the spectrum of silicon contains series tharacterised 
by a constant 16N, indicating the existence of radiating 
atoms which Jiavc lost three electrons. 

A great deal of Prof. Fowler’s time has been devoted 
to the training of rc.scarch students, whose work 
testifies to the encouragement and help they have 
received from him. C'urtis’s determination of the 
Rydberg constant for hydrogen, and Catalan’s re- 
markable paper on the s])C‘ctruni of manganese, may 
be mentioned us two ot many examples of work of 
this kind. It is a matter for regret that liis new 
appointment entails the ces.^ation ot the very dear 
and interesting course.s of lectures troin which students 
of the Roy’al College of Sc icnce lia\e bciientcd tor more 
than twenty ya-ars, but tliere is no doubt tb.1l llie gain 
to .scicnci- resulting trom his larger ojijunt unities lor 
rcscarc'h work will be immense. 

Major Taylor has not oc cuyned a prolcssorial chair, 
hut he is lecturer in mathematics at 'I'rinil) College, 
Cambridge, and will continue his w'ork there as Prof. 
Fow'lcr will at the Kojal College cii Sc icik e The new' 
professors may take part in instruction, or not, but no 
work ol tills kind is to be undertaken it it should 
prevent thcmi from giving the best ol their cncTgic.s to 
research. 'I’hc lioldcrs of the \’arrow' rcscan'Ii pndcs.sor- 
ships arc to devote their w'holc time tt» icscaich in 
niatheinatic'iil, pliy.sical.c'hemic'al.oi cngmctrmg .sciemx*. 
The profcssonships arc similar to the Fcnilc-rton medical 
rcscarcdi jiroJcs.sorship oi 1400/. or more pci annum, and 
may he compared with the Ixailcrton mcdic.d rcscarcli 
studcntshiji ot 700/. per annum, the .Sorby rcsearc'h 
fellovvshi]) of Ooo/. per annum, and the Beit memorial 
senior medical research fellowships of 600/. per annum. 
Particulars ol these arc given in the Yearbook of the 
Universities ol the Empire (Appendix XX IV.). It may 
1 h* of interest in ('onnexion with these endowments to 
mention that there are a lew' similar loundutions in the 
United States, notably the Hec kscher Research Founda- 
tion, established in 1920 in (Yrncll University. “ As 
research in Americ'a,” said tlie founder, “ suffers 
from the exhaustion of professors by' teaching and 
other duties, it is my desire that professors and in- 
structors . . . shall . . . for such periods of time as 
the univ^'Fsityv authorities may jirescribc, be liberated 
partially 4 ^ wholly from those duties,” etc. y for the 
preset the income is not to be used for permanent 
resUffch professorships. Senator Vilas likewise be- 
queathed to the Uiffversity of Wiscionsm money for 
,,i^trag ten chairs of i-offtine 
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men of worth. The experiences of Johns Hopkins and 
Clark Universities, both of which were intended to be 
institutions for original scientific research, have shown 
the great difTiciilties that stand in the wav of establish- 
ing independently of the stale a university which shall 
be exclusively a sc hool of advanced studies. 

In Canada, Queen’s Uni\ersity of Kingston, Ontario, 
has a CJiown science research chair (in physics or 
chemistry), which was recently vacated by Dr. A. L. 
Hughes on his acceptance of a chair of physics in the 
University ol Washington, St. Louis ; and in con- 
nexion with the University of Alberta two “ research 
professors haxx* been einplo}X‘d under the direction 
of an Industrial J<(‘scarch Council, of which the Premier 
of the Province was chairman, their fields of investiga- 
tion being fuels and road materials. In Australia, the 
University of Queensland lias lately established a 
reseaich professorship of medical psychology. 

In dcdding that foi the present the im ome is not to 
be used for permanent rescan h professorships, the 
Heckscher trustees may have been influenced by criti- 
•isms whi( h h.tve been directed against the Carnegie 
Institution of Washington on ai'iount of their heavv 
budget for jiermaneul establishments, whieh .seems not 
idtogelher consistent with the original idea oi the 
founder to dis( over excejitionally endow'ed men in 
carious specialities and give thiun for the time being 
the broadest facilities lor .k ( omplishirig mort' or les.s 
definite pieces of work. It is their immunity from the 
risk ol liecoming overweighted with fixed establishment 
charges tliat ('oiUributes so largely lo the success of 
foundations like the Mellon Institute, where resean h 
is organised on a “ job ” or coni raid system, the problem 
being se t by a jKTson or firm interested in its .solu- 
tion, tlie si'ientific worker being found and engaged, 
ad hoe, by tlie Institute, and a “ fellowship ” being 
assigned for a definite period fixed w'ith referenee to the 
probable duration of the research ; in many eases the 
fellow is premised a “ bonus ” (whieJi lias in some cases 
reached 1 0,000 dollars) or a jiercentage on the industrial 
exploitation of the pro(Tss studied. 

All these research foundations differ, however, from 
tho.s(^ now established by the Royal Society inasmuch 
as the)' are associated with particular institutions. In 
the Society’s scheme, there is perfect freedom as to the 
place of research, and the main intention is to give an 
investigator of proved worth the means to continue his 
explorations of the field of Nature undisturbed by 
other duties, and with his eye alway.s towards the light. 
We welcome the generous recognition thus given to 
research as a profession, and believe that the action 
described by Sir Clwles Sherrington marks the begin- 
ning of m important epoch in the historv of the Jtoval 
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Electronic Theories for Chemists. ^ 

(1) The Electron in Chemistry : being Five Lectures 
delivered at the Franklin Institutes Philadelphia. By 
Sir J. J. Thomson. Pp. v + T.t4. (Philadelphia: 
The Franklin Institute, 1923.) 1.75 dollars. 

(2) Valence, and the Structure of Atoms and Molecules, 
By Prof. G. N. Lewis. (American ('hemieal Society 
Monograph Series.) J*p. 172. (New' York: The 
Chemical Catalog Co., lin ., 1023.) 3 dollars. 

(i) OIR JOSEPH THOMSON’S book contains the 
V.3 substance oi five lectures which were de- 
livered so recently as Ajiril of the present year. The 
reviewer believes that it was dedicated lo chemists 
and ha.s read if in that light, lor in no other can he 
pretend to .see. 

As is well known, the author does not subscribe to 
all the newer physical doctrines and is hopeful of 
founding a tlieory ol the atom with the aid of less 
revoliitionar)' postulates. Starting from the concep- 
tion of the atom as a massive, jiositively electrified 
centre surrounded In- electrons. Sir Joseph Thomson 
begins by admitting that the iiroperlies ol the atom 
ref|uire the introduction of some principle not recog- 
nised in the older physics. This jirineiple he supposes 
to affed the law ol force between tlie nucleus of the 
atom and the electrons in such a way that at a certain 
distance the Jun e ( lianges from attraction t« repulsion. 
'Phe introduction of a new term into the exjiression of 
the usual inverst* square law gives the required result, 
albeit somewhat indifh reiilly well, and the correspond- 
ing stability of various electrically neutral systems 
composed of electrons, apjiarently stationaiy, can be 
worked out. The now lainiliar octet emerges naturally 
enough from such considerations, but the origin of the 
pair of electrons which form the “ shell ” of the helium 
atom and the K layer of lieavier elements is left 
obscure, nor is it at once evident why tlie octets of the 
inert gases an- relatively so extremely stable. 

If no more than an adumbration of the periodic 
.system is to be seen in the somewhat tentative theory 
whicli the author here projioses, this fac t should not 
be allowed to weigh too lieavily against it, lest hereafter 
it may prove that other theories have sacrificed too 
much in order to retain a predetermined outward form. 

In chapter ii. the combination of atoms by means 
of one, two, or more electrons is considered, and it is 
explained why lithium, beryllium, boron, and carbon 
are solids whilst oxygen, fluorine, and neon are gases, 
and why, for example, the study of the mode of scatter- 
ing of polarised light by gases furnishes evidence f,hat 
the molecule of oxygen is more elongated than that of, 

hvdrn<yf*n. Garpfiil rpn/lprs howpvpr will nrifa'' 
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suspect that Sir Joseph Thomson lias abandoned an 
earlier intention of assigning to the molecule of this 
element a configuration not unlike that of the atom of 
an inert gas. 

The melliod of positive ray analysis, whi(‘h originally 
we owe to the autlior’s genius, has given many results 
which seanely admit ol misinterpretation, a virtue 
not always conspicuous in the conclusions derived from 
other methods of investigation of atoms and mole(ules. 
Chemists will therefore turn eagerly to those pages 
in which Sir Joseph Thomson explains how po.sitive 
rays throw light upon the ( hemical properties of the 
elements. 

Highly interesting and suggestive, too, are those 
sections (jf the work which treat of polar molecules 
and their importame in (onnexion with chemical re- 
activity, as, lor example, the explosiveness of certtiin 
gas mixtures and the inertness of certain ('arefully 
dried systems such as those included in the classical 
experiments ol 1 1 . B, 1 )ixon and of TT. B. Baker. These 
ideas on polarity are extended to explain electrolytic 
dissociation in solutions, the lormation of the double 
layer, and the principle ot the Armstrong hydroelectric 
machine, to mention only a lew’ applications. 

The conditions whii li give rise to the development 
of ele( trical jiolarity in a molei ule are treated from an 
elementary ])oint ol \iew, and the principles are used 
to explain the varung acidness of hydroxylie com- 
pounds and suhslitulion in hydrocarhons and their 
halogen derivatives. 

Residual allinitx , active molecules, Werner’s co- 
ordination nuinhers. production ol light during chemical 
change, magnetic characters of elements and cum- 
pound.s, and of oxygen in particular, arc also considered. 
Nor doe.s Sir josejih I'homson omit discussion ot Thiele’s 
theory of conjugation and related (jue.stions ; but the 
applications of his views to organic chemi.stry have 
undergone some modification since the book w’as 
written, as conqiarison with his recent contrihution 
to the Philosophiral Magazine will show. 

The electronic theory ol solids oeeiipies the last 
chapter of the work, ami as this involves the treatment 
of crystal structure, ( ompressibilities of metals and 
other elements, surfaie tension, intermetallie com- 
pounds and mixed crystals, it will make a special appeal 
to chemists and metallurgists who can think in three 
dimensions, and there is much ol interest for others. 

The text is freely interspersed with mathematical 
symbols, but there is little that cannot be compre- 
hended by those who have a knowdedge of algebra and 
elementary physics. Cliemists owe to Sir Joseph 
Thomson grateful thanks lor a work whicli illuminates 
many of the dark comers of their science with the glow 
of his riclT knowledge and experience. 


(2) The current of orthodox opinion on electroni 
theories of valency has changed its course so oftei 
that the permanence of any one aspect of the subjec 
cannot be assumed. Nevertheless, the adjectiv 
“ ephemeral.” which Prof, Lewis suggests in referenc 
to his monograph as a w’hole, should properly be appliei 
only to the latter halt of the work. The earlier chap 
tens, which deal with the pageant of discoveries am 
ideas whiidi led up to the present position of ou 
knowledge of the atom, could scarcely he bettered as ai 
initiation to the subject, and are distinguished by ai 
ingenious arrangement of the material and by thi 
graphic way in wdiii’h it is desi’rihed. 

Beginning w’ith Dalton’s conceptions of the discon 
tinuity of matter, the author leads, by several con 
verging paths ui turn, to the ionic dissoi'iation theory 
to tlie di.scoverv by J. J. Thomson of the electron, am 
to the electronic conception of the atom. The idea 
of Abegg, Thomson, Kossel, and others in relation t( 
the octet theorv are explained, while an interestini 
reproduction ol some of his own lecture notes of lyo; 
throw's light on the embryology ol the cubic atom. • 

Later in the hook, Ramsay is ('rdl^ed with IhiFifirs 
idea of electrons shared by two atQths (190.S). StaVk’i 
eoiK option ol \alenr\ electrons attracting simiiltane 
ouslv the positive jxirts ol two differi'iil atoms is giver 
great ])r()minciKe and illustrated with tour diagrams 
Ikinson and Kossel are not forgotten in this connexion 
and the author generously makes out the best case fo] 
every ])ossihle ('laimant to a share in the developiiieni 
of the notion of co-valeiiey. 

The history of the Bohr atom is also expounded in tin 
introductory chapters, and thus spectral series, radiani 
heat, spei'ific heats at low tenifieratiires, Planck’s osril 
lators, the ((iiantum theory, and Jsinstein's [)]ioloeleetri( 
equation come forward in turn for exposition, the 
significance ol each being made clear. Bohr's theor) 
of the hydrogen atom and some of its more striking: 
applications to the theory of emission and X-ra> 
spectra, ionisation and resonance potentials, are ex- 
plained in a simple way. 

Wcrner’.s theory of co-ordinated compounds, or at 
least that part of it now' accepted as a permanently 
useful generalisation, miglit with advantage have been 
included in these earlier chapters, leaving its inter- 
pretation in terms of the electronic theories to be dea^ 
with in the later and liighly controversial sections oi 
the work, w’here Prof. Lew’is develops his own views 
with the aid of numerous applications both in organic 
and inorganic chemistry. Some of the electronic for- 
mill® suggested are already well-known and provision- 
ally accepted ; other,s, including ra|iny which are novel, 
will be received with varying grades, of satisfaction. 

, As was to h<f^eKpi^ted^ Jnplet is in this 



821 


Decembeh 8» 1923] NATURE 


bpok vested with an importance which eclipses that of , 
the octet itself. The author dislikes odd numbers of . 
electrons, and regards molecules such as that of the 
highly stable and colourless nitric oxide, with fifteen 
electrons, as obstructi<mists, like the single player and 
the three-ball match f)n the golf links. In this attitude 
he represents at present a considerable niajoiily of 
physical chemists ; but although this help.s to keep 
speculation within bounds, there are nevertheless some 
who still feel that they derive advantage from practising 
in fields where these recalcitrant molecules apj)ear as 
examples of reactive combinations and not as exceptions 
to any rule. 

The author reconciles Bohr's theory with his own by 
assuming that the fixed position assigned by him to 
each electron in the atom represents the average posi- 
tion of the electron in its orbit. This interpretation, 
however, appears to the reviewer to be an arbitrary 
one which later on may prove untenable, and which 
necessarily brings into prominence the magnetic 
phenomena associated wdth the movement of the 
electron. However that may be, the device obviously 
clears the wav for a classifa'ation of the elements based 
on Bohr’s system, but alw'ays, in the hands of Prof. 
Lewis, with full acknowledgment to the sources of 
inspiration. 

Where Sir jose|jh Thomson relies mainly on fon'es ^ 
of the electrostatic type, Brof. Lewis holds that “ such 
forces are responsible neither for the fundamental 
arrangement of the electrons w ithin the molecules nor 
for the bonds whi( li hold the atoms together.” In the 
present w'ork, consc<juently, magnetic moments assume 
directive or causati\'e functions corresponding with 
those attributed to electrical moments in the preceding 
wmrk ; it naturally follows that ionisation and numerous 
reactions wdiich “ verge on the ionic type ” bei'ome not 
merely limiting cases, liut, like molecules containing an 
odd number of electrons, definite exceptions to the 
system. 

Considenlble space is devoted to co-ordination, 
bivalent hydrogen, ionisation, and strengths of acids 
and bases. There is much here w'hicb is suggestive; 
but when, for example, Brof. T.ewis (p. 107) (piotes 
an opinion that “ an aciueous solution of hydro- 
chloric acid would have the propertie.s’ of a w’eak 
acid if it were not for the formation of this hydronium 


R. Robhisop, in a‘ discussion at the Cliemical Society 
early in the same year, is cautiously commenijed- 
The last ('hapter, which deals very broadly with the 
discontinuity of physico-chemical processes, photo- 
cheniical reactions, colour, and with the future of the 
(|uantum theory, rlisplays the })re[)Ossessing features of 
the early sections of the work, whii'h is eminently 
readable throughout. 

The printers and publishers hav e al>ly supported the 
authors of these two works in prodiic'ing attractive 
monographs. Tliere appear to lie very few errors or 
omissions. In Sir Joseph Thomson’s book, on p. 41, 
line 26, lor ” tjectrons ” read ” atoms,” and on p, 135, 
line t4 from the liottom, for “proposition” read 
“proportion”; in Brof. Lewis’s book, two dots have 
inadvertently been omitted from tlie formula for 
butadiene on p. gi. A. L. 

Bruce of the Scotia, 

A Naturalist at the Poles : the Ja/c, Work, and Voyages 
of Dr. W. S. Bruce j the Polar Explorer. By Dr. R. N. 
Rudmosc Browm, With Five Chapters by W. G. 
Burn Murdorb. Bp. 316 + 25 plates + 3 maps. 
(London : Seeley, Ser\'ice and Co., Ltd., 1923,) 
25^. net. 

M r. RUDYARD KILLING’S recent rectorial 
address on “ Independence ” ga\'e general ex- 
pression to the problem of those who in tliought or 
action set themselvTs against the domination of “the 
Tribe,” and here in the l/ite of Dr. W. S. Bruce we have 
an example of the career of one who did so. From this 
point of view, it might be wished that Dr. Rudmose 
Brown had been led to estimate in how far the “ irott 
ration ’’ on w'hich Bruce, relied w'as fitted to sustain him 
in his efforts to attain his ideals by his own exertions. 
Such a life, analysed with full knowledge of tempera- 
ment, equipment, ambitions, and achievements, might 
bring enlightenment, help, and warning to others who 
are .setting out on a si ientific career. Yet the author 
W'as perhaps wiser not to make his biography a critical 
estimate of cluirarter. lie lias given an honest account 
of the work of a strenuous Ht( in that .spirit of sym- 
path(>tic friendliness which Bruce inspired in all who 
knew him. From the facts set out in the narrative 
portion, read in the light of the two fine concluding 


chloride.” he is not helpful, for this api>lies only to chapters, “ Ambitions and Dreams ” and “ The Man 
the conductivity of the solution and not to its and his Work,” the reader will not find it difficult to 
“ acidness.” ljuild up lor himself an appreciation of the naturalist- 

.A number of problems of special interest to the explorer who differed in so many ways from the popular 
organic chemist are touclied on, including conjugation, conception of a oolar leader. 

partial valencies, and tautomerhsm^-. Huggins’s theory Bruce, when he first r.ame to Edinburgh as a youth of 
(i922)'»i ,%:’elertroni^;jcStiu 6 ^^ seventeen, wa^ a gentle, pathetic, lovable fellow full 

closely rf visions, and fine ideals, and no one si^pected. 



822 


NATURE 


[December 8, 1923 


that his shy, compliant nature was capable of holding 
on with the soft and flexible tenacity of a Chiton to any 
scheme on which his heart was set. Love of natural 
history was his dominant characteristic, and it drew 
him to the field and seashore rather than to the class 
room. He c()m[)leted no ((jurse of fonnal .study and 
took no degrt'c, remaining to the end an observer, 
collector, and organiser nither than a sy.stematic or 


scientific opinion led him to make little of it in com- 
parison with his oceanographical work, which interested 
the newspaper reader very little. The most permanent 
outcome of the Scolia Expedition is the meteorological 
station established on Laurie Island ( 6 i^ S.), whichj 
after being organised and kept up for a year by Mr. 
R. r. Mossrnan, was taken over and maintained by the 
Argentine Gf)vernmerit. 


speciali.sed man ol science. 

In a fascinating group of four introductory chapters 
and one of “ Further R(;( ollections,” his old friend and 
companion, Mr. W. C, Ifiirn Murdoch, reveals Jiru<e\ 
early environment in Edin])urgh, where he respomled 
both to the magical stimulus of JVof. Patrick (leddes in 
science and to the (inotional Celtic patriotism then 
pervading the Fniversity Hall where be lued. These 
chapters also desi ribe th(' voyage on the Balaeua to 
the Weddell Sea in 1892-;;, when the .sjiell of the jiolar 
regions fell on a nund which never after e.si'aped its 
influence. After an account of the part Bruce play<*d 
in the Jackson -1 larmsworth F.xpcdition to Fraiu 
Josef l^nd and in other private Arctic voyages, Dr. 
Rudmose Brown deals, with luller knowledge than any 
one else possesses, with the origin, [irogress, and results 
of the Scottish National Antarctic Expedition to the 
Weddell Sea in 1902-4. 

The solid results ol the voyage of the Scotia entitle 
Bruce to a high place as an Antarctic explorer, though 
at the time he was rather overshadowed by the lame 
ot the Diu'ovciy. The imcption of the Scotia Exjiedi- 
tion was his own, the binds lor it were contributed by 
friends in response to his jiersonal ajipeal , the filan ol 
the cruise and the work done w'ere original, dictated not 
by any external authority hut liy his own foresight 
and the chaiu'es which presented themselves in that 
region of iinexpei'ted obstacles and o])j)ortunities. 
How he looked on Ins assistants is show'n hy one of the 
too rare extracts from Brines diary on the Scotia 
(p. 148): 

“ I would like them to regard the ship as their 
university, as their alma mater in tlie highest pos.sil>le 
sense, where they will he able to study the phenomena 
of Nature, without hi.is, from Nature itself ; and learn 
that they, as well as tlieir lellows, have many short- 
comings. 1 am here as leader rather than commander, 
in order to guide the work of others, so that the aggre- 
gate may be ol the greatest pos.sible value to .seienee and 
the world.” 

Bruce's pertinacity secured the finest series of deep- 
sea soundings (wer made in the far south, and numerous 
hauls of the dredge, trawl, and fish-trap,s in deeper 
Antarctic waters than any otlierexijedition has investi- 
gated. The discovery of Coats Land was scarcely 
noticed by the public, for though it was a geographical 
result of the first order. Brute’s indifiference to 


Tliough his later years were to some extent clouded 
hy a sense of grievance w'ith the tardy and inadequate 
assistance renderi'd by his own Government, Bruce 
continued to carry on by himself w'ork which would 
have taxed the resources ol a vvell-eiuluwed scientific 
institution, but he eseujied at lr('(|uent intervals to 
solace himself in Spitsbergen sulitudes. He created 
the Seiitlish Oceanographical Laboratory, he classified 
and distrihiited the abundant eollei'lions of the Scotia, 
and made eonsiderahh^ w^ay with l!ie publication of 
the srientifie results of the expedition. Of his struggles 
m this effort Dr. Rudmose Brown says (]). 252) : 

“ Bruce strained his own si'anly means to breaking- 
point to keep the ])uhhcati(ms going. 'I’lie proceeds 
ol lectures, articles and sah- ol bNd skins and eggs 
w(Te all devoted to the same ('ausi- He had a hard 
struggle to keep his laboratorv^ opi-n and nu‘et the 
printing accounts, yet he insisti'd that all the results 
.should he adequately dealt wath and liillv illustrated. 
The one conUngeney lie resisted w'as llu- ahundonment 
of his kihoratory and Ins ])ublications. Fourty he 
was ready to lace and did face : only his most mtimate 
friends at tlie time knew ot his stniggles. Through 
all those days he never lost hope . . . But all his 
schemes Were for the advancement ol .s( ii-nce ; his 
own interests counted not at all.” 

Bruce had no e\]xaisive tastes or impulses, and only 
eared for money to enalde him to I'arrv on his work ; 
to this his personal hie was entirely siiliordinated. 
In the end he attained to recognition as tlie best 
authority m Grisit Britain on prai'liral oceanography 
and polar natural history^ ; all the more is it deplorable 
that his oceanographn al laboratory was broken up 
in his liletime, and the collections, in gathering which 
be had spent his life, dis])er.sed, albeit within the 
bounds of his beloved Scotland. 

Hia.ii Robf.rt Mill. 

Mendelian Inheritance and Eugenics. 

Heredity and Eugenic':. Rv Prof. R. Ruggles Gates."^ 
Pp. xiii [-288, (London : Constable and (b,, Ltd., 
1923.) 21,?. net. 

I N the spare of some 250 pages of well-produced 
matter, Prof. Gates has devoted himself to an 
examination of the »known facts of hum^ inheritance, 

; with special refere^ to ; inheritance. 

' .AcGOrdimr 40 in . 



NATURE 


December 8, 1923] 


8 


eugenics and a conviction that statesmen and law- 
makers alike have failed to realise how fully any in- 
telligent attempt to improve the conditions and 
qualities of the human race must be founded on a 
knowledge of the manner in wliich qiialities arise, are 
inherited, maintained or lost, have driven the author 
to glean from man)' soun es. Thus he lias been able 
to assemble in the present volume a crowded record 
of obf\ervations on the physical and mental characters 
ol man, the results ol the blending of races, the 
problems of population, and other as|)ects of eugenics, 
the main practice of which appears to be the prodiu tion 
in the human frame of readv remedies tor the evils of 
our social systems, 

A giaieral list of works bearing more or less directly 
on the inlant subject ol eugeniis, and a bibliograjihv 
of papers which leave largelv contiibuted to the matter 
of the text, complete the volume, and jirovide both 
ample reference lor the general reader wlio would probe 
more deepK into rc'corded facts and opinions, and proof 
of the lively interest which has grown within the last 
two decades in Nature’s laws w liic’h make or mar man’.s 
prospcc ts from larth. 

I'o maintain a well horn race is a natural aspiration 
involving no necessanh- dear c'omvption of the acme 
of human development ol cpialiticcs either physic'al or 
mental ; lor altliuugh wc cling to a vague ideal of a 
hcaltln mind in a healtliy bodv and define more or less 
clear! V tlie standards whereby we judge our fellow- 
cTC'atures, tlicre is no guarantc'e irom the long pages of 
descent that tlie standards of liuman well-being tor 
which we strive liave kept m motion and in stienglh 
the mam stream of human life. 

It IS well to realise how temporary are our aims, and 
that , in the ])raetiee ol eiigenies, our purjiosc's are 
moulded more liy our social svstcans than hy a wide 
knowledge of w'lieme man ('ame cmd how, and of 
whither he is going and wli\, in the me\oruble drills 
of countless generations, d’o render better the span 
of life for our desccaidants is indexed a noble aim, the 
realisation of w^hicdi must be liased on a study of great 
tribal trends ratlicT than on the application by one 
social cast to another ol a kriowdedge of chromosomes, 
sex-linked inheritance, or the incidence of feeble- 
mindedness and colour-hlindness. For man has come 
dc^wn the ages for good or ill hy jiaths which neither 
a knowledge of inheritance nor a man-formed scheme 
of eugenics could Iuivt c ontrolled effectively, and so he 
will go, despite our best endeavours, by the roa.seless 
drive of world-forces which eugenic practice cam never 
mould to our will. 

Much sp^ce is devoted in ^tbe text of the present 
volume to wch-r^topic^* stature^; eyercolour^ 
distributidlii. 


occUirence of feeble-mindedness among the destitute, 
musical aptitude, and the limits within which characters 
of a parent persist in the offspring. But on. the \dtal 
quc.stions which are ever before us of the origin and 
meaning of any single character which declares itself 
in a life-span with a late to be sealed in descent, there 
is silence. It is well tliat this should be fully realised, 
tor it marks muc;h of the current literature on eugenics, 
and stamps it as a speculation in futures of wliich we 
know nothing for lac'k of knowledge ol the past. For 
Mendeliaii inheritance, on which eugenic practice so 
lully rests in its quest for the betterment of the human 
race, is little more than an elaborate distributing agency 
vvhieh deals in complex characters of unknown origin 
for whic-h the future' is obscure. 

The book is well w'rilten and adeciuately illustrated ; 
It will serv’-e admirnbly as a guide to those who seek 
an honest statement ol the present position of the 
principles on which the practic;e of eugenic's is being, 
built to-day. J. McL. T, • 

Our Bookshelf. 

Ultraviolet Radiation : its Pro/^eriies, Production^ 
Measurement, and Applications. By ]\ 1 . Luckiesh. 
Pp. xi + 258 + 12 plates. (London: ('rosby Lock- 
wood and Son, 11)23.) 21.S'. net. 

WiiKM Seheclc in 1777 projected the vusihle spectrum 
upon silver chloride, he was on tlie verge of, discover- 
ing ultraviolet radiation, but it eseaped his attention. 
Ritter in 1801 noted the effect on silver chloride of 
what proved to bc' this new type of radiation. This 
was the slarting-jioint of a series of discoveries of photo- 
chemical effec'ts made in the early [lart of the nine- 
teenth century. The limit of transjiarcncy of ordinary 
glass is in general at about 340 millimicrons. Quartz 
crystals were found to be transparent as lar as 185 
inillimic rons. Instruments employing quartz made it 
possible to extend the ultraviolet spectrum greatly, and 
by using fluorite Sc:humann extended the explored 
region from 200 to 120 millimic'rons. Lyman placed the 
light sourex' in an exhausted s])ectrogruph c hamber, and 
by employing u reflection grating was able to extend the 
known spectrum to about 50 millimicrons. Recently, 
Millikan has spanned the gap between these short 
ultraviolet rays and X-rays. 

\ detailed account ol tlie cxqierimcaital work that 
has been clone on tlie subject of ultraviolet radiation is 
provided in a recent work by Mr. M. Luckiesh of the 
Nela research laboratories. The author states tliat his 
aim is to present authentic data ol such scope as to be 
useful to those who are interested in tlie subject. 
Theory has purposc'ly been subordinated to experi- 
mental facts bec ause the latter are not affected by the 
inevitable changes in theory. The result of his labours 
is to furnish a storehouse of information which will be 
of service to the chemist, the physic;isL, the engineer, the 
biologist, the ophthalmologist, and the physician, for tet 
/.each this form of energy is of practical value. ^ 

account , of the 
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ultraviolet light in Solar radiation, the subject of trahs- 
parencyof gases# liquids, solids and, in particular, glasses, 
is discussed in detail. Then follow important chapters 
on the reflection and production. of ultraviolet radiation, 
in which the many sources now available are described 
and compared. After describing the detection and 
measurement ol the rays, tlie author discusses their 
effect upon living matter and \arious photochemical 
actions. Although tlie reader would have been grateful 
in some places for a more critiial discussion, he must 
feel that hc‘ is indebted to the writer for the large 
number ol investigations described and for the many 
references. 

The Savile Club, /S6S-102 ^ Pp. vii + 206. (Privately 

printed for tlie ('ommittee of the Club, 1923.) 

This book will not only l?e wi'lcomed by members of the 
Savile Club generally, but will also be a source of 
interest and [ileasure to all sucli “ strangers ” as may 
cx)me to read the anonymous author’s “ round un- 
varnished tale ” of the birtli and growth of the club, 
which has well striven to retain the original characters 
impressed upon it by the principles laid down by its 
founders. Thefounders’ desire was, in brief, to establish 
a club consisting of a “ mixture of men of different 
professions and opinions ” by a careful process of 
election." The eminently readable and racy story of 
the Savile’s progress that occupies seventy pages of 
this history, in conjunction with the interesting chrono- 
logical list oi members and committees given in the 
rest of the work, supplies good evidence that these 
principles have not been forgotten. 

A careful study of the whole of this work, as regards 
both matter and manner, and especially the a]jl 
quotation in the preface from the Spectator (No. 34, 
April q, 1711), suggest to the present writer a probable 
clue to its aulhoCs identity. Such an author must 
necessarily be a Savilian oi very long standing, and 
intimately acijuainted with many fellow - members. 
He must, further, have had the habit of going to the 
club very frequently, and be endowed with mighty 
memory lor details. Added to all this, he must be a 
genuine devotee to ihe ( lub’s principles and traditions. 
It is not possible to find in the whole list of members 
any one but Sir Herbert Stephen who possesses this 
infinite variety of (pialificalions. This hypothesis con- 
cerning the authorship withstands the application of a 
crucial test— the spirit and style of this admirably 
composed record. 

Readers of Naturk may well take special interest 
in 'this book, which shows tliat the Savile Club has 
numbered among its younger members a large propor- 
tion of those who liave become the most distinguished, 
men of science in Great Britain and the world at large. 


widely used, and so also is the electric production of 
ferro-alloys. These allo}^ ha\'^e enabled w'onderful 
Results to be obtained in the construction of aircraft. 
Supply engineers have to be very careful not to let 
electricity leak from tlieir mains, as the resulting 
“ vagabond ’’ currents corrode water- and gas-pipes. 
It is tlierelore advisable that they should know to w-hat 
extent their stray currents prodm'e this corrosion, and 
w'hellier they wall corrode reinforced concrete or not. 
We were partictilarly interested in the chapter on 
electrical preiipitation of dust, smoke, and fume, and 
its eommen'ial applications. Unfortunately tlie costs 
\ary greatly with circumstances, so no general 
figures can he given ; but we think that if the laws 
regulating tlie emission of smoke into tlie atmosphere 
were made a little more stringent, manufacturers would 
soon find it more economical to prevent it elec'lncally. 
The eluqiter on electro culture gives excellently and 
very briefly the present state of the art. lilr. ('ooper’s 
knowledge is ai'ipiired at first hand. In the final chapter 
he di.sru.sses the relative im])ortan(r ol clu-ap power 
and cheap freights. In some countries the cheap 
availalile is more than counterbalanced by the higWjj^St 
of transport. To scientific workers, and more especially 
to electricians, this book wall jirove useful. 

In Witch-Bound Africa: an Account of the Brinulivt 

Kaonde Tribe and their Belief s\ B\' F. II. Melland. 

Bp. 316 + 24 plates. (London . Seeley, Service and 

Go., Ltd., 1923.) 21?. net. 

While anthropologists frequentiv maintain the neivs- 
.sity for insight and sympathy in the administration ol 
the affairs of backward races, it is not often that con- 
crete e.\amples of the peculiar psyrhologv of priiiiitivt 
man are put to the layman so convincingly as some ol 
the in.stunces which iVlr. Mt'lland has singled out ir 
this hook. As an olTuial of some twenty-two vears 
.standing, he is in a position to speak with authority 
From tins point of view his book can be reconi' 
mended lieartily to every one interested in the govern- 
ment of our backward races. 

On the scientific side, Mr. Melland’s account of tlu 
Ba-Kaonde of Northern Rhodesia is equally important 
The Ba-Kaonde consist of thrci; elements, to which, how 
ever, the author gives a common name as a mattei 
of convenience, lie is of the o])inion that they an 
offshoots of the Batubu. .Some of their lustom; 
.suggest an affiinitN’ with Gentral rather than Soutl 
Airiea, There is, for example, practically no “ bride 
price," but the husband sLavs with the bride’s peopli 
1 for a period of from three to ten vears, and his childrei 
I belong to them. As the title of this book suggests 
I Mr, Melland is much impri'ssed by the iinportai\ee 0 
witehcruft in tlie life of the people. 


Electro-Chemistry related to Engineering. By W. R. 
(>)oper. (" .'\ 'Freatise of Kleclro-l'heniistrv edited 
by Bertram Blount.) Bp, xiv f 136. (London, 

Bombay and Sydney : ('onstable and ('0:, Ltd., 
1923.) 125 , (id. net. 

Every elect, rii'al engineer will admit tliat the science 
^f electro-ehemi.stry is of vital importance to his 
jndusftry-' All the coppei;, he uses is refined cxelufively 
bittele,ctro-diepositidn, and all Miealuminium is produqe^si^^l 


The Cultivation of Sugar Cane in Java : an Elementary 
Treatise on the Agriculture of the Sugar Cane in Java 
and more especially on its Cultivation on the Kriai 
Sugar Estate. By R. A. Quintus. Bp. xii + 164 + 31 
plates. (London : Norman Rodger, 1923.) 125.net 

Tnii po.sition occupied by Java as a cane-sugar pro 
during country, ai)/i the care bestowed on the oultiva 
tionof ^^^Usl 
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written by the manager of the Krian 'estate, is virtually s 
a text-book of sugar-planting under the conditions: 
obtaining in Java. In addition to its utility as a ; 
practical guide, it should prove of interest from the point 
of view of comparative agriculture, since, in Java, Ibcal 
circumstances call for an intensive fonn of cultivation i 
which does not obtain in all sugar-growing countries. 
The fundamental principles of sugar cultivation, 
however, are tlie same in all [iroducing regions, and 
they are clearly set out bv the author. There are two 
sections of tlie book. The first part, wliich is intro- 
ductory, deals with cultural conditions in Java, and 
affords a discussion on soils, manuring, and the botany 
of the sugar-cane ; while part two furnishes a practical 
account of the ('ultural methods adopted on the Krian 
estate, im hiding operations down to the harvesting 
and trans])orl ol the (une, and deals also with certain 
aspei'ts of estate administration. The book is exeel- 
Jentl\’ illustrated with photographs and coloured plates. 

The Theory of Expenmenlal Electricity, liy W. C. 

fkim])ier Whetham. (('ambridge Ifinsical Series.) 

Tliird edition. Tp. \i + 34(). (('ambridge: .\l the 

University I’re.ss, 1(123.) i2.s 6 ( 7 . net. 

To students with a limited knowledge of mathe- 
matics who desire a sound theoretical basis on which 
to budd we (an heartily recommend this book. 
Tile author writes in a mo.st intcre.sting and con\ inc- 
ing way, and gives an e.xeellent prehrninarv introduction 
to the latest (‘leet ri('al theories, as well as a (dear 
ac(oimt ol the apparatus ami methods used in an 
■eleetiK al labor.itor) . Tie points out tliat according to 
the elis'ttoii theorx', matter is an elettric manifestation, 
and so the mass of .i body must be explicable as electric 
inertia. The elei'trie inertia of u magnetic field can 
be represented as diu' to the motion of electric lul)e.s 
of force 111 the luminiferous etluT, In tins way electric 
inertia i'. m its turn “ cNplairied ” as “ mechanical 
inertia” of the hypotlieta al substance invented to 
enalile our minds to form a rational picture of other 
fihysical plienomcna. The author points out that, 
in a ( crtain sense, simplification is thus attained. All 
natural plienonieua are referred to the jiroperties of 
the ether. Nevertheless, the mvstery is liut changed. 
We may liave (explained matter in terms of ether, 
but how are we to exjjlain ether ? The liook closes 
with this question unanswered. 

Statistical Method. By T’rof. Truman L. Kelley. 

(Te.xt-book Series.) ?p. xi + 3qo. (New York: 

The Macmillan (.'o. ; London : Macmillan and Uo., 

Ltd., 1023.) iKs'. net. 

This v-olume liy an educationist should be of great 
service to those who use statistical methods in any 
field, since it provides a summary ol nearly all, if 
not all, the methods which have been proposed for 
measuring relationship. Tliis seems likely to be its 
chief use, but it includes also a discussion of frequency 
distributions and of Pearson’s set of curves, with 
cliapters on index-numbers and other special applica- 
tions. The study begins with data already collected, 
but the introductory chapters outline the principles 
of tabulation- and/graphicat repn^tatkin. Althou^i 
problems ^pters, t^ boof$;, 

can 


bmg'Very condensed in many, parts, with’ few worked 
ejcample^> biit rather is . critical survey,/ In the 
treatment of correlation much use is nfade of a symbol 
for as “ coefficient of alienation.’’ Appendices 

supply a list of* symbols used, a bibliography-*^which 
is not up-to-date as regard.s editions' of l)00k&— and 
an extended table of deviates of tlie normal curve.' 
The index is .small but useful. 

Eastern England: some Aspects of ih Geography ^ mth 
Special Reference to Economic Significance. By John 
Bygoil I’p. XV I- 358. (London : G. Routfedge 
and Sons, Ltd., 1923.) 6a'. net. 

In this book the author has attempted w'ith a large 
measure of success to make a geographical study of 
agricultural England, devoting his attention to East 
Anglia and I.incolnshire. Tlie study is ('omprehensive 
and thoroughly geographical. In no aspect of the 
subject does Mr. Bygott lose touch with the effects 
of location, relief, soil, and ('lirnate, and he considers 
the region in the past as well as the present., The 
volume rises tar abov i* the rank of the ordinary text- 
book as a serious contriliution to tlie regional geography 
ol the British Isles. Tliere is a litth* overlapping in 
phu'es ; occasionally condensation would not be amiss ; 
and it mighi facilitate the use of the book if some of 
the statistical matter w'as arranged in tabular form ; 
but these are all minor points, and do not materially 
detract from a useful volume. The numerous sketch- 
maps are not tlie strongest part of the book. 

R. N. R. B. 

7 'he First Days of Man : as Narrated quite simply 
for Young Readers. By E. A. Kummer. (The 
Earth’s Story, 1.) Pp. 293. (LondoR : Hodder 
and Stoughton, Ltd., 1923.) 7.?. (id. net. 

Ai/rifoiiGii this little book does not ('all for extended 
notice, it is worth mention as a type of educational 
w'ork whii'h is more common in tlie United States 
than in Great Britain. After a preliminary chaptp 
dealing with cosmic evolution, it gives the main 
outline oi the develojimcnt of civilisation up to the 
end ol the Stone" .\ge in a logic'al order and an attractive 
form suitable for quite young children. In the whole 
it keeps fairly closely to accepted fact and theory 
while avoiding the more formal methods usually 
adopted in the elementary introductions to the results 
of archaeological study which have hitherto been 
offered to the British public. 

An Introduction to Mining Science : a Theoretical and 
Practical Textbook for Mining Students. By J. B. 
C'oppoek and G. A. Lodge. (Longmans* Technical 
Handicraft Series.) Second edition. Pp. xi+ 35 ». 
(London : Longmans, Green and Co., 1923.) 4s. ^ 
This book provides a sound and interesting course in 
elementary science, from the point of view of the Heeds 
of miners. It is clearly written, and is well printed and 
illustrated. The experiments arc carefully destfribed, 
although it is questionable whether a large class should 
prepare small specimens of nitroglycerine, and then 
pour them down the sinks, as directed (p. j86). In 
the exjperiment on p. 120, a bit of “ compo ” tubing 
■ is less likely to do. damage tlian glass. The tIschniGal 
and the book will he useful. 
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Letters the £ditor« 

\The Editor does not hold himself responsible for 
opinions expressed by kis correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part oj Nature. No notice is 
taken of anonymous communications. | 

The Polarisation of Double Bonds. 

Profs, Lai’worth and Pobinson in a letter 
under the above title in Nature of November 17, 
p. 722, raise some obj(‘ctions to a theory which I 

? ublished m tlie I'hdosophical Magazine in .September. 

he first of these objections is to the difference which 
I make between tlie action of an external electric 
field on singly* and doubly-bonded atoms It seems 
to me that such a difference must exist h'or, supjiosc 
that there is a double lioncl between two carbon atoms 
Cj -C,, the oclels of electrons round (’< and C„ have 
four electrons in common situated between and C,. 
If an extern. 1 1 electric fu'hl acts on the molecule, 
tending to malo' electrons move from left to right, 
some of the electrons Jield 111 common may be so 
far displaced from ( and towards C', that they can 
no longer be reganled as shared with It two 
of these are disjjlaeed far enough for tins to happen, 
the c»ctet round (', will be mtacf ami (', wnll be 
saturated, while the odet round t', will be reduced 
to a vSextc't, so that i\, will be imsatiirated and 
chemically active ; thcrc“ are still two electrons leJt 
between t't and to form a single bond binding 
and Co fogeflur If there were ongiiirilly only 
a single bond between C.-ij, the octets 'round 
Cj and ha\ e only tw'o ehvtrons in common, 
if one of these mo\<'s so far towards C, that it can 
no longer be regnided as completing the octet 
round C„ so as to m.iUe this atom imsaturated anil 
active, thqrc will onlv be one electron left between 
Cj and C2 to biml thisn togethei. We should expect 
that they would easily come apart and form oppositely 
charged ions. 'iJius in this case neither of the 
carbon atoms v\ouId become active chemically wdiile 
in combination 

Profs. Lapworth and Kobmson object also that the 
effect of elcctrosfatic induction would only lie manifest 
at the beginning ami end of a chain, that there 
would be no polrs in intermediate positions It is, 
howTvor, onlv when the ch.nn is entirely nnitonn 
that the evidences of polarify would be restruted 
to its ends I o take a very crude illustration: if 
w’e have a number of cubes of soft iron and place 
them face to laee so ns to form a unilorin bar A 1 ICI iph', 


A 

H 

C 1 D 

E 

F 


then if this were placed in a magnetic Held where 
the force is par.dlel to the bar, tlie poles would be 
at or near the cuds Jf, liowever, they w'cre arranged 
in diamond lashion, 

V A\ H\/C ^ d'n k' , f' . 

N \ ' . 

there w^ould hi' a senes of consecutive poles at cijual 
intervals along liie chain. If ihi'y were arranged like 



there would again be consecutive poles, but the 
intervals would be ditferent. Whth regard to the 
objection that my tlicxiry involves. Kekul^-'s structure 
for the benzene ring, I used this structure in mypapw ' ' 
beoauM it wm the 


unless all the carbon atoms in the ring are suppose 
to be the same in all respects, almost any theor 
would, I think, lead to analogous results. 

Again, Profs. Lapworth and Robinson say that 
according to the theory given in my paper, whei 
vinyl chlonde is actcil upon by hydrochloric aci( 
the result should be t'llJjf^ -CH^Cl and not, as I say 
H3C-CIICI0. I cannot agree with this at all. Thi 
ellect of substituting Cl lor H is on the theory t< 
produce an electric held which attracts negalive ions 
This, it IS true, will extend to the carbon atom ii 
vinyl chloride wdiich is not chlorinated, and mak< 
it more likely to attract a clilorinc atom than it wai 
before the chlorine w'as introduced. Put wher 
another (d atom is introduced into the molecule thf 
carbon atom to w'hich it goes is detiTnimed not by 
the absolute value of the attraction in one part of tht 
field but by the diflerence m the attraction The 
Cl atom will go to the jiart of the field where the 
attraction is greatest, and this will be the part of 
the field nearest to tlic chlorine atom which is the 
origin of the attractiun, so that the mwv chlorine 
atom will go io the carbon atom wJiich is 111 thi.s 
part of the field ; that is, it will go to the carbon 
atom alread V chlurmatcfl J - J - THomson, 

Trmitv Lodge, Cambridge, 

NovemlxT ig. 


Experiments on Giona and Alytes. 

In Naturi of November 3, pcige Mr IL 

Munro box announce.s tliat Ji'e did not' succeed in 
repeating my results m his I lona exjx'riments in 
Roscoff . anipiit.ifed sijilions leg.uued onlv their 
normal length. Mr. h'ox sujiposes that tlie extra 
growth in limgth of the siphons in my I'xpcrinients. 
was jiroduced by extrav .ig.iiit Jeeding, ami not by 
the regenerative acti\ dies of the animals. 

ilelore Mr. box pubhshi's the lull acroimt of his 
w'ork. whiih he promises, i beg him to note the 
following facts, namely : 

(1) The two princijial cuituri's (opi'rateu and 
control) of my C'lona vvcie jilaei’d at llx' same time 
and at the same stage of rlcv elojimeiit, with the 
same provision oi fixid, m two preeisel\ sinnlar 
aquaria, whicli stood beside each oilier The dimen- 
sions of these aquaria wiTe joo 170 too centi- 
metres J did not undertake a {luaulitatn (> estima- 
tion of the number of micro-organisms present . but 
the Jood available was, so iar as 1 could sei', rather 
on the scaidy than 011 the abundant side 

All the speiTinens in the control culture possessed 
short siphons, and therefore the influence of food 
on the length of sqihon is exiduded 

(2) I am not the first and only observer who has 

noted the “ super-regeneration ” 'ot the siphons after 
they have beim cut otf several times Mingazzini ^ 
asserts that siphons amimtatcd three or four times 
at inter\als of a month became longer after each 
regeneration Mingazzini w^as able in this way to pro- 
duce arliliciallv the local varietv. “ macrosiphoiiica 
found in the Gulf of Naples.' T fully anticipated 
that the decisive experiment on regeneration and 
inheritance 111 t lona would encounter violent 
contradiction. On that account 1 took care to. 
construct this critical cxpeiTmeiil out of experiments 
which had already been made by other investigators, 
lhat this was possible m the case of Ciona was one 
of the rea.sons which led me to choose this species. 
Indeed. I have hud a predecessor (K. Schulz) also* 
on the fjuestjon of the regeneration of the “ Keim- 
plasma ’ out of somatic material,* though his expend 
raents were made not on ^another 
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Ascidian (ClavelUna). The onlv originality which 
I claim is the combination of weiUknown experiments 
and their application to the solution of a problem 
of inheritance. 

Barfurth,® after he had discovered (at tliat time 
in his laboratory at Dorpat) that tlie limbs of frog- 
larvae had the power of regeneration, laid stress on 
the superiority of one positive result as against any 
number of negative results. " Even if only Borpat 
tadpoles regenerated tlieir limbs, nevertheless his 
result would bo established.” I make the same claim 
for Ciona, ” even il onlv Ciona from Naples and 
Trieste grow long siphons.” Eiiially. have perhaps 
only southern pO]mlat]ons this jiower ? 

1 make nsc oi this opportunity to refer also to 
Natur]!, of September 14, in which J)r. W Bateson 
writes again on the subject of Alytes The type 
specimens of mv e.\perimcnts are in the Miiseiini ot 
Experimental Development attached to ilic Bio- 
logical Institute of Vienna, and are the properly 
of the iMuseum. 1 communicated Dr. Jhiteson's 
projiosal to the directorate, and added, as my own 
opinion, that I was not in favour of exposing the 
critical sjiecirnen of .\lvtes witli nuptial pads to the 
dangers ol a second journey, only because Dr. Bateson 
had neglected the opjiorlumty ol exaniining it 
when lie was able to do so Nevei llicless, 1 did not 
ojijiose a veto to tJie diicitorate sending the sjiecimen 
if tlu'V wislied to do so 

1 v\tis formerly \cry generous m lending l^pe-SJK‘cl- 
iiK'iis, but 1 h.iv(' iinfort iinateK had very unfavourable 
experiences in so doing l‘\iL Kammkki-k 

VuMina, N’o\('mb('r 10. 

Problems of Hydrone and Water : the Origin of 
Electricity in Thunderstorms. 

As one of inv vonnger sons remarked to me some 
time ago — it is ini])ossible, in these davs. to gel iij) a 
seraji ! t challenge tlu* ( nrrent exjilanation- we 
cannot yet call it a fliccty, but, again, in these davs, no 
one has care of words, c\ erv e»ne calls his pet notion a 
theory ot the origin of tlie elcctricitv let loose in 
lluiiidcrstorins, r.asing thereby an entirely funda- 
mental issue "N'et no one dare lace the problem. In 
theM‘ davs, we h.ivi' no regard lor fundaments , our 
care is onl\- ifir the chimiiev -jiots , we devote ourselves 
to polishing these, forgetting that often the foundation 
ol the house is vet to be built 1 pnvalelv challenge 
the Sage ol Salisburv , who former) v look some interest 
m electrical phenomena and lightning conductors and 
deigned to consort with ils weak ehcinical vessels , 
his rejilv IS jiroof ttiat he has not sei/eil niy point and 
is ” up above the world so high ” that he cares only to 
contemplate elwdroiis 111 transcendental garb, not in 
that of the vulgar raindrop. Big as he is, lie has 
wrajiped himself uj)' snugly wathiii the atom and won’t 
consider what hapjK'ns hefw'cen at'em.s — wdieii they 
are molecules and interact 

* 1 am sorry if I have depressed Dr. Simpson 
(Natukr, Oct 27, jx O20) I well know that he bases 
his conclusions ujion the expennicnts he has made. 
Dnforlunatelv, from the sad experience of fifty years, 
1 know' that the results ot exjx'nincnts are often to be 
interpreted 111 opoosite and e(|Lially plausible w'ays 
I.euard and Dr. Simpson, so far as J am able to judge, 
have made exj)erimcnts on very similar lines , the 
conclusions a t winch they arrive are different , however ; 
rain, too, is sometimes negative, sometimes })0.sitive. 
I ^.slc that exact stock may be taken of the work, ami 
that we may know precisely what il is that has been 
meas?urcd. The feeling is upon me that the circuits 
dealt. ap sipiple as is supposed. 

We difficulty. Pbysiefew, 

1 


seem uot only unwilling but also unable to grasp the 
spirit of our work ; we are, therefore, forced to dabble 
in their field and naturally feel far from safe jn dealmg 
with electrical problems — though some of us have no 
hesitation in pronouncing on the electrical in’axds of 
the atom. If the physicists had sympathy with us, 
they would long since have tutored us 'and not allowed 
us to talk the nonsense vve have indulged in, all these 
years, on the subject of ionic smcidc in solution. 

J am really posing a problem far deejier than that 
considered by Dr. Simpson. W’liother energy be let 
loose m the division of big raindrops or when small 
ones unite matters relatively little to me— -wlxat I 
first want to know is whether, in such a liquid circuit, 
the energy would appear otherwise than as heat ; 
w'hcther, in fact, electrical energy can get loose from an 
elcctrodeless liquid circuit 'Phis secmis to me to be 
one of the fundamental problems to be solv'cd in 
connexion with chemical ch.inge m solutions. The 
fire is a far more jiotcnt display of encrg\' than a rain 
sluiwer, yet we have no evidence of electricity being 
stoimily loosed from it, how'cvcr strong the draught up 
the ciiiimiey. I would beg for a Kolaiul from Sir 
DhvVr m this connexion il he cannot meet me, I 
would ask some otlier Knight Bhysieal to make his 
proi lamation on the iss^ie 1 have stated or, in some 
wav’, confound my inconvenient, il not improper, 
ciiriositv’ concerning an ordinary but always entran- 
cing phenomenon As to an external source, ultra- 
violet r.uUation must be doing sometliing in the upper 
atmosphere Hi nky E. Armstrong. 

The CJorilla’s Foot, 

Sim r. I have examined ami sketched the feet of one 
or two dead gorillas in tlie Zoological Society’s Gardens, 

, may I be permitted to say that no one acquainted 
with the loot of this ajie can dissent from Sir Ray 
Lanke.stei '.s condemnation (Nait'rk, Noi^etnber 24, 
ji. 758) of tlie jiliotograjili of the cast of the foot of 
the Kivu sjieciinen pubh.shed by Mr. Akeley ? The 
jiholograph successlully (onroals the fundamental 
resemblance, so far as mobihly is coiicerned, between 
the hallux of flic gorilla and that ol monkeys, and 
sugge-sts a resemblance, wliicli doc"-’ not exist, between 
the hallux of this ape and of man It is, therefore, 
entirely iiiLsleading ; but it is (juito in keeping with 
Ml. Akeley ’s statement tlial tlie big toe in the gorilla 
” has grown away from the thumb, which is useful 
in chmimig, towards the big toe, iiselul for walking ” 
(TEerW’i Work, October i<)’2, ji 377) 

Without any rellec.tion being cast on Mr. Akeley’s 
bona that statement may be dismissed as in- 

correct, and as atte.stmg the autlior’s unfamiliarity 
with the structure of the gorilla’s foot. Admittedly 
the hallux of the gorilla, like that of any monkey, can 
be stretched forwards .so as to lie in contact with the 
ailjommg edge of the next toe ; but it cannot take 
up that position without forming a long and deep 
integuinental crease on the sole of the foot. To the 
failure of Mr. Akeley’s cast to reproduce this crease, 
showing the mobility of the hallux, must be mainly 
as.signed the fidiliously human appearance of his 
! Jiholograph of the gorilla’s foot, It is to be hoped 
that the diijihcate cast will not be exhibited in the 
Natural Ihslory .Museum without a label clearly ex- 
! jilaining this misleading defect. U. J. I’ococK. 

I November 2b. 

No'ii'.-- While this letter was in the pres'i, I saw at 
the Natural History Museum the duplicate cast 
above releried to. It show.s quite clearly the deep 
crease mentioned ; and the deceptive photograph 
, would have revealed it, if proper attention had been 
“ *,^wd toijhe direction of the light. 
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Colour Vision and Colour Vision Theory. 

In Ins letter on this subject which appeared in 
Nature of September 29, p 473, Dr. Edndge-Green 
apparently promised to deal witli my explanations 
when the.se were f^iveii. In reply I selected two m 
which the full reasoning had been gnen, and 1 
invited him to implement Ins undertaking In his 
letter in N.aiukii, of Xo\ ember 10, p OS7, he ap- 
parently deelmes to do so, and jiasses his burden on 
to the reader. 

In none of his letters has Dr. Kdndge-Greeri 
attempted to discuss my proofs, or indications of the 
proofs ; but on thi' contrary lie has in each letter 
merely made fresh assertions of other eases m winch 
he presumes similarly that tfie triclirom.itie theory 
IS incompetent. Nevertheless, ignoring the aKsence 
of discussion on his part 1 took up each fresh 
assertion as it came, .md dealt with it as Avith tho.se 
which ])receded. In his ])reseut letter he repeats 
the process, bringing tonvard three new cases. 
Sin,cc, in one ot these, he deals with a statement of 
mirle (“ Colour Vi.sion." p 131), 1 .shall, as he/ore, 
discuss these new examples also, though that ])ro 
cedure cannot be eonlinucd iiulernntcly 

He .seems to agn>e that my explanation of the 
absence of shortening of the spectrum at the red 
end after fatigiu' by yellow light is sound if the 
presumption made be tni<* But be asseits that the 
pre.sumption is inconsistent with the work of Konig, 
Abney, and others. 'J'he presumption is that all 
three sen.sations are stimulated by visible light of 
any wavedcniglh. Now Dr h'dridge-Green is wrong 
in asserting that this presumption is inconsistent 
with the work of Konig, Abmw', and the others It 
IS certainly inc'onsistent with the pre-iiimplion macit* 
alternatively by these investigators, which implied 
that the rpcl sensation alone was stmiulaled by light 
near the red end of the spectrum. Hut the 7 !vrk 
never proved the correctness of tluat presumption, 
which, like the other, was quite a legitimate one 
nevertheless, h’or all conclusions regarding colour 
mixture, obtamabU' by one set of fundamentals, 
are necessarily obtainable by any other .set htu'arly 
related thereto, d he only tjqie of work, bA- which 
discrimination between two otlu'rwise suitable sets 
of fundamentals is possible, is work which deals 
with phenomena related to the .sensations by a 
non-linear law. 'I'liat condition was apparently 
unknown to Abney, and so he adopted the not 
necessarily true vuwv that Ins sclectixl fundamentals 
Avore absolute d'hoA' are certainly very coiiAa'iiient 
for observational work 

Dr. JAdrulge-tirci'ii then .says that my explanation 
does not explain wliy there is .sliortcnmg of the red 
end of the spectrum after fatigue bv red light. Now 
that is an cntindy separate point to Avlncli iny ex- 
planation was not directed. But the trichromatic 
explanation thereof is epute simple and straight- 
forward. Tlie theory never asserts that lights of 
two ditferent Avave-lengths (acIIow and red lights in 
the pre.sent case) Avill necessarily produce the same 
fatigue effects in any given region of the spectrum. 
The laAv of fatigue is not yet knoAvn, but the fatigue 
parameters u.sed in tlie trichromatic theory are 
adequate fully to express it whenever they arc 
fomulated as functions of the various conditions 
which can afiect fatigue. It is the absence of re- 
cognition of these and similar features of the moulding 
of the trichromatic theory Avhich has led Dr. Edridge- 
Green into the erroneous statements unfortunately 
made by him so frequently regarding the powers of 
thetheoiT. ‘ 

Dr. Edridge-Gr^ next ar<MSM-,,anothex: nc%poajpi% 


in saying that 1 do not "explain Sbelford Bid well's 
crucial experiment, namely, that his red borders are 
not seen with spectral yellow light but are seen Andth- a 
mixed yellovV made up of red and green matching 
it." Now Bidw'cU’s ex])enment is in no sense crucial. 
The trichromatic theory has no a priori expectation 
that a pure yelloAv liglit and a mixed yellow light 
shall have the same effect AAith regard to border 
colours any more than it has AA'jth regard to fatigue. 
That IS entirely depemlent on the nature of the actions 
and interactions which arc involved, a qiie.stion on 
Avhich the theory makes no fixed foregoing pro- 
nouncement. It IS a matter for physical and 
physiological investigation When that inquiry is 
settled, the theory will incorporate the rt'sult as an 
aid to the formulation of the parameters in terms 
of knoAvn quantities, just as m tlie ease of fatigue 
discussed above. 1'he theorist Avelcomes Bidwcll’.s 
observations, ami he is Avillmg to give *a similar 
welcome to those made liy Dr. Kdridge-Green. 

The third and last ihwv case is m the same position. 
Dr Ivdndge-Grecn cites the gradual disappearance 
of th(i positiAe after -image' of a sjiectrum, which 
proceeds successuely from the red to tlu' A'lolet end. 
He says that the trichromatic theory states that the 
jiositiAX' elicct of the roil sensation disajipears before 
that of the green. The statemi'iit applies if we 
adopt (say) Abney’s fundami'iitals, but might reijiure., 
modification otherAvise N'l't that is not of arty' 
essential iniportarue. But Jie jiroieecls to sa\" that'/ 
" m an absolutely daik room, it pTne spi’ctral yelloAV 
light be tlirow’ii on a Avhite sireen and a flicker 
apparatus rotated slowly in front ol it, llu' yellow Avill 
not change its hue ; on the trichromalu theory it 
should lieeoim; green 'J'he- results arc <juite different 
Avhen stray liglil is allowed to fall on the screen as 
well." Now, while tlie Inchrumatic tlu'onst aa'iII 
welcome any siu !i Muilicd (hil.i, he cannot admit 
any conquilsion towards the expi'ctation liiat the 
colour should become grei'n. The conditions of the 
retinal illumination are I'litirelv ditlerent m the tAvo 
cases. So the results ot iJie observations can only 
furmsli inlormation regarding the manner of variation 
of the decay parameti'rs and ot tlu; Ihresliold values 
as functions of the ilUmimation and its diiralion 
and Its quality, of the length of the rest mterA^al, 
and also of the areal distribution of the illummation. 

J am glad that Dr. lulrulge-Greeii lias brought 
fonvard these three examples, lor tlu'v are tyjacal 
of many cases m winch the viin\'s of writers on the 
subject have lieen adverselA' aJlectt'd by the stereo- 
typing of ideas Avhich, Avhile being appropriate 
enough to Hie strong restrictions piojierly imposed 
in the earlu'r stages of the theoretical development, 
have long since been removed W. Peduik, 

University of St. Andrews, 

November 10. 


Late Fertilisation and Sex-Ratio in Trout. 

Mrsic ^ has shown that m rainbow trout late 
fertilisation — i.e. the retention of ova Avithin the 
body of the female after they are fully ripe — results, 
as it does in frogs (Hertwig,“ Kuschakewitsch •) in 
an increased percentage of males in the offspring. 
This IS due (as also in frogs — Hertwig *) to the trans- 
fomiatioii into males of .some of the young animals 
which had started to develop as females. The only 
difference between the frog and the trout is that, 
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into males, in the trout a much longer period, in 
fact the utmost whic^ the female parent will stand , 
— 21 days' delay — will only raise the proportion of 
males to about 67 per cent. 

Working with the brown trout with shorter 
(4-14 days’) periods of delay, I have obtained results 
of the same kind but not so marked.*^ 

It was thought that it would be interesting to try 
the effects of delay outsule the bodv. Accordinglv, 
on December 13, io22. all the ova of a large female 
brown trout were stripped into a basin. One ^lortion 
(lot A) w'ere fertilised immediately. The re.st of the 
eggs were left m the basin, in the small ainouiit of 
fluid w’hich comes away wnth them, but without the 
addition of any water, although in a moist almo.sphere. 
A second lot (It) was fertilised 2 days later, and a 
third and final lot (C) after a total delay of .4 days. 
The sjieriTi of tlie same male was used for all three 
fertili.sations. 

The surviving young trout were preserved in 
October 1923. All which had died after hatcliiiig 
were also preserved, and all but of those could be 
sexed. 

The results niav’ be tabulated as tollow's . 
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appear to be the only method by which it could 
come about, but the reason for this remains obscure. 

1 should like to fake this opportunity of expressing 
my thanks to Mr, Stevens, without whose interest 
and help 1 could not have carried out the work. 
The expenses were defrayed out of a grant from the 
Royal Society. Jlii.ian S. Huxley. 

New College, Oxford. ^ 

J'.S — I have just heard from Mr. Rowinnd Harard, 
the owner ol oni' ot the largest trout hatclieries in the 
1 1 tilled .Stales, that tlu’ sex -ratio of adult fish in his 
experience \ ai les coiisiderablv trom year to year. This 
year it lias been about 58 jier cent (( d hi 40,000 
lish, but in most years the excess of males is less. 


Is the Pentose of the Nucleotltles formed under 
the Action of Insulin ? 

We have read with intere'-t the h'tter from Mr. 
C. Herkeley in NA'niRi- of November 17, p. 724. 
Referring to the substance .found in annual ti.ssiies 
after insiilm, which gives tile a-naphthol reaction, 
but is without reducing action on cop]jer salts, he 

_ suggests tlial oni failure to find 

n'diK'iiig pow'or after hydrolysis by 
i.it.iiv.\oi acids mav be due to a pentose 

consiitueiit going over to furfurol 

I , am! being lost bv volatilisation. 

No i*ii There are reasons winch make it 

unlikely that this is the case. We’ 

ns so--i 1 1 VII find that on boiling a solution of the 

124 4^4 1 .substance in the presence of 8 per 

72 cent, livdiocliloric acid for three 

sii 4. ' hours, there is 110 measurable change 

4*1 1 > !■> optical properties of the solu- 

tion i'his does not exclude the 


None of tlu' variation shown by these male percentages 
is statistically significant iW example, the difler- 
ence between the (*; jierccntages of A and R (totals 
sexed) is 21. with a P.K. of 13-30, and that 
between tliose of \ and C is 4-7 ' 4-06 JNeii that 
between tliose for “ , iberl after hatching” and 
■' ('. killed Oct 102^ ” IS only 21-54 7-84, and must 
therefore be treated as an erior of random sampling. 
Tims tile treatment lias no effect upon the sex-ratio 

The mortal it v rate, on tlie other hand, is markedly 
aftected b\' the treatment iiiis i.s t'speciallv notable 
in the death-rate l)efore hatching , but even alter 
hatching, although the controls show the abnoimally 
large death-rate tor the lirst ten months of 29-7 ])cr 
cent (due to an exceptionally bad attack of fnngiis- 
discase), that lor the treated ova is more than twice 
as great. Mrsie (/nr cit ) tound that over-ripeness 
within tlie body of the female exerted a deleterious 
eflect upon the young hsh, as had been previously 
showm lor frogs by Wif.schi.® But in neither case 
was the iiiortalitv nearly so great as in these experi- 
ments The increased mortality was thus nicrelv 
something incidental to any abnormal treatment ; 
but the two treatments, of delay inside and delay 
outside the body, exert quite ditferent effects in other 
respects upon the unfertilised ova. 

The sex-ratio of adult (2- and 3-year old) trout, 
both brown and rainbow, reared in captivity is, 

1 am informed by Mr. Stevens, Manager of the 
Midlands fishery at Nailsworth, close to GO per cent. 
4 S in , experience. What brings about this 
marked increase in the number of males is not known 
(in all recorded experiments the sex-ratio of young 
fish 6-10 months old is close to i : i). Differential 
eUD(unation.jOf females after a^ttafning maturity, would 

• '’C \ 


possibility of lo.ss of pentose sugar 
owMTig to conversion to furfurol, since the optical 
piopertics of Ihc residiK- may have bAm altered, 
w'ltli the result tliat no ch.mgc w'oiild be observed. 
t)n the ofher hand, the substance gives little indica- 
tion that it contains a jieiitose 'liie modification 
of the a-naphthol test in winch strong hydrochloric 
acid is used in place ot snlphnnc would be likely to 
mdicale llie presence of pentoses, by a rapid iCppear- 
ance of a purjilc colour 

Using this test, a positive reaction is obtained only 
shortly after the sugar has been extracted from the 
tissue, and tiien only fanitlv. Tin* substance is 
dried with dilticulty at room tempierature in vacuo 
over sulphuric acid. At the end of this period the 
a-naphthol reaction (using sulphuric acid) is given 
with diTTiinished intensity, and m the course of weeks 
it may disapju'ar entirely, The a-nH})hthol te.st is 
extremely sensitive, and since many proteins and 
their derivatives give a jiositive reaction, it is perhaps 
necessar}- to ein])ha.sise that the intensity of the 
colour given by the .snlistance in ipiesfion. as w'ell as 
the method of extraction employed, point to the 
substance being of a true' carbohvdrate nature. 
Indications have lieen obtairu'd that the substance 
is pre.sent in normal tissues. 

Dudley and Marnan {Hiochem. Jour. 17, p. 435, 
1923) have shown that glyi'ogcn disappears almost 
entirely from the liver and muscles after insulin 
convulsions liie fact that the blood sugar of 
animals 111 convulsions may be restored to the normal 
level, and the animals be recovered, bv injection of 
such substances as adrenalin or pitiiitrin. without 
injection of glucose, suggests that the carbohydrate 
reserves of the body have been converted into some 
form other than glycogen. That tlie Islets of Langer- 
hans tissue contain unusually large amounts of 
Compo^^ds .is of great interest;, but this 
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fact need not lead to the conclusion that the function 
of insulin is to convert the sugar reserves of the body 
into pentose derivatives. L. B, Winter. 

W. Smith 

Biochemical Laboratory, 

Cambridge. 

Fixation of Human Embryologlcal and 
Cytological Material. 

It is known that it is very diilicult to obtain well- 
preserved human matonal. I'ew medical men realise 
that five or ten mmules after the tissue has been 
removed, or after death, plasmolytie changes super- 
vene, and in the fixed and stained sections the 
chromosomes linve clumped badly, and the delicate 
lipoid cytoplasmic organellie have become abnormal, 
or completely inacerat(*d Recently, f have been 
studying certain human material, and find that 
nearly every type of histoJouicid preparation can be 
made from two fixing lluids as follows . one of the 
surgeon’s assistants is given two bottles, one of Da 
Fano's cobalt nitrate tormaliii thud, and one of 
Regaud’s formahn-hiehromate tluid. Pieces of tissue 
as large as llie thumb may be thrown into these 
bottles, and afterwards cut into smaller pieces when 
they have b(‘en brouglit to the laboratory'. It is 
better to change into new Jluid at once, espeieiallv 
if the organ is very vascular, and the fixing fluid 
mixed with blood. 

For human material 1 find that lixatioii overnight 
in the Da Fauo lluid gives tlu- best results Next 
morning some of the jiieci's are taken through as 
usual for Da fmno’s iiielliod ('* MiiTotouiists’ Vade- 
mecum," p. ^37), hut other pieces arc washed m 
distilled water for ton oi iifleen minutes and trans- 
ferred some to 1 per cent O.sO,, others to Champy's 
fluid (chromeosmnim). The (ts(.)4 pieces are iiscfl 
for the Sjovall iiudhod [Und ]> 331) from this 
batch of mafcrial, originallv fi.xed m Da h'aiio, one 
gets sections whu h generally show the uuier (iolgi 
apparatus (Da h'auo and Sjovall), the mitochondria 
(chromeosmnim and sometimes Sjovall), neutral fat 
and lipoids (chromeosmnim), and general nuclear 
structures aiul mitochondria (Da Fano hxation, stain- 
ing in iron liamiatoxylin). 

The other batch of material, fixetl in Regaud's 
formol-bicliromate, is jiartly carried through for the 
Regaud-Benslev-t.'owdry method {ihid. p 3^:4), but 
other pieces of tissue are taken through Schridde 
{ibid. p. 323). These methods gne the mitochondria 
(Remand), mitochondria and fat (Schridde), and such . 
sections stain nicely in .safranm — light green, and 
in Mann’s mctliyl blue eosin. For secretion and 
excretion granules, zymogen, yolk, fat, tlolgi ap- 
paratus, and mitochoiulna, these two batches of 
material will give complete results. 

For chromosomes, a batch of material in .some 
Bouin formula {ibul p 30G) is recommended. 

J. Bronte Gatenby. 

Zoological Department, Dublin tlnivcrsity, 
Noviiinber 7. 


Linnean Nomenclature. 

In the admirable review of Dr. Daydon Jackson’s 
" Linna-us " (Nature, November 17) there is one 
paragraph (last on p. 715) from which I am not sure 
that I extract all the meaning. This may be because 
I am a systcmalic zoologist and not a botanist ; but 
I did begin my work on those lines with the study of 
Liana’s '' Philosophia botanica.’’ That book taught 
me that the nonien iriviale was no entity, merely a 
part of the nomen specificum^ which consists of the 


nomen genericum qualified by the nomen iriviale. 
Thus, “ man " being the genus, “ a good man " is the 
species ; but " good ” cannot stand apart from 
‘^man," for it is relative to '' man ” alone. Now 
take your good man and make him an admiral ; he 
may be a bad admiral. Is that what the reviewer 
means i* 1 )oes he imply that, if a species be rightly 
transferrctl to anolher genus, the nomen iriviale is 
open to change ^ If this be his meaning, then it 
seems to ignore the distinction between a mere name 
and an epithet When jane Smitli marries John 
Brown, she becomes (by custom) Jane Brown. She 
may thereby even change her nationality, but she 
remains Jane, and that is how we identify her, 
although " Jane " by itself is meaningless. 

What then, some of us are asking, are the " philo- 
sophical positions " from wliich we have retreated ; 
what arc the " sound .scientific principles" wo have 
abandont‘d F. A. Bather. 


T ur.GRET to learn that one of iny remarks has 
proved obscure to zoologists. note by Linnaeus 
that spccificum sine generico cst quasi pistillum 

sine campana is accomjianicd by a cross reference to 
the denominational canon nomen speripenm sine 
generic o esf quasi campana sine pistillo The generali,sa- 
tion of the exemplar lends emphasis to the axiom 
embedded m the canon. That axiom was almost 
universally accepted by botanists ni Great Britain 
until 1003, when representatives of their science, m 
international congress assembled, decided by a 
1 majority \'ot(' that tlie two portions ot a nomen 
speiifiimn ma\ receive diilerential treatment. 1 am 
sati.sfied that, in reaching this conclusion, the botanists 
who eon.stituted the majority when that vote was 
taken abandoned .sound scieiitihe princijiles and 
retreated from a philosojihical position secured by 
Linna-iis for botany. It may be that zoologists 
regard as justihablc tJie botanical prat tiec which 
Ignores the axiom accepted here until 1903 ; it so, 
there is no more to be .said But, that further mis- 
understaiidmg be avoided, I may explain that 1 
accept the principle ot government by majority . 
whatever be the merit m civic life of conseientious 
objection and passive resistance, 1 regard both as 
unsuitable methods in descrijitive science. This does 
not deprive me of the right, when dealing with the 
teaching of Tannaeiis, to express my conviction that 
the practical application of a particular Liiinean 
canon which jirovailed before 1903 was sound, and 
that the alternative practice, whicli obtains in botany 
to-day, is le.ss satisfactory. I may add that I liavc 
not had m mind any of the methods in use in the 
denomination of individuals, but the teaching of an 
English naturalist, contemporary with Linnanis, in 
respect of analogous reasoning. 

The Reviewer. 


Bessemer Steel. 

In a review in the issue of Nature of November 17, 
p. 716. of the second volume of Roscoc and Schor- 
lemmcr’s “ Treatise on Chemistry,’’ the following 
sentences occur : — " The revisers have been perhaps 
a little too careful in retaining old matter in the text. 
Tlie full details which are still given of the Leblanc 
soda process and of the Bessemer process for steel 
are really of historical interest only now that the 
last Leblanc plant and Bessemer converter have been 
shut down." 

1 have consulted the Statistical Bulletin of the 
National Federation^of Iron and Steel Manufacturers, 
which tbe ofi&aal.figiires/Qi.sted prodoctioh in 
Q|:e9.t Brit^ 'tihat in 
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September 1923, 37,000 tons were manufactured by 
the acid, and 9000 tons by the basic Bessemer process. 
Very large quantities of basic Bessemer steel arc being 
made in Germany and Belgium at the present time. 

So far, therefore, as the above quotation relates to 
the Bessemer process, it is entirelv inaccurate and the 
revisers are quite juslihcd m giving details. The 
funeral of the Bessemer process lias frequently been 
predicted, but it has never taken place. 

H. C. 11. ('.\Ul’KKri£R. 

' Koyal School of Mines, 

South Kensington, London, S.W'.7, 

November 19. 


Prof. Carpi, n i lr is evidently right, and 1 am glad 
that he has corrected my mistake in rctcrence to 
the Bessemer conveiter,— Iho statement as to tin* 
Leblanc process was, I believe, correct. It would be 
of interest, however, il Prof, Carpenter could give tlie 
date of construction of the last new^ Bessemer plant 
erected m Great Biitain for steel manufacture. If 
new plants are not being constructed, the view that 
the Besscmei process for steel is reallv " of historical 
interest only," would not be altogether nnjustiliefl, 
since this piocess would then rank, like the hansom 
cab, as one ot the products of the N'lctoriaii age, of 
which the usefulness is likely to diminish rather than 
to increase in tlu' twentieth century. 

Tut- Krviiwlr. 


The wSpectra of Fifth (Jroup Metals. 

VVii have photogr.iplied the absor])tion spectrum tif 
bismuth and also the spi^tlrmn ol llw' thermionic 
di.scharge at yiolenlials ranging between 4 and ho 
volts Seveial stage's ni the excitation ot tlie arc 
spectniin, and at least two classes ot spark line.s, liave 
been recognised , 04 arc lines have In-eii rlas.s]fied 
The spectrnin of the neutral atom is characterised by 
wide doublets, and most of the cnergV'lex els so far 
idenliiied are e)f /'-type. 

Klec.tru-al measurements of the arcing potential and 
potentials eif inelastic impact were made by two of 
the aiithois and flu; late Dr. Oswalil Kognlev m 1918 
They found inelastic collisions at inter\als of j-o 0-2 
volts and ionisation at S o 1 i)'5 \olts Tlie mteryireta- 
tion IS as lollows . 

The hrst n'sonance potential, 2-0 \oIts, represents 
the mean of the excitation voltages for several weak 
Spectral lines of the type inp ~vp'. At 4-0 volts, we 
obtain the strong ra^cs lilUmcs, X\ 3007 and ^^‘ii A U. 
P2xcitation stages above 5 volts are diUkult to sepa- 
rate. The first spark spectrum appears near 14 volts. 

The absorption spectrum at Soo°-iooo‘^ C. shows 
lines due to the atom, and prominent liands which 
have not been described yireviously. A group of 
seventeen bands lies between 2874 and 2^72 A U,. 
while a second groiqi extends from 2205 A I', tow'ard 
shorter 'W'ave lengths. At lower t<*niperaturc.s the 
bands disappear though the lines still may be re- 
cognised, They he at 30O7, 2270, 2230, 2228, and 
1954 A.II., and all originate on the lowest energy- 
level of the atom. No absorption lines arising from 
other levels were observed, even at a temperature of 
1050'’ C. 

Practically all the arc lines of arsenic between 3119 
and 2000 A.D. can be classified by means of constant 
differences found by Kayser and Kunge {Ann. d. | 
Phydkf v. 52, 1894). We have discovered a few' 
additional classifications. This spectrum is remarkable 
in that it possesses no lines in the vis^jle region. There 
is a range of 38,000 cm.*^ and another of 32,000 cm.-^ 
in which no energ^r, levels l^ive been found. If there 
are energy in these regions, probably. 
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be detected only by the discovery of new lines, or 
the utilisation of lines at present listed in the spark 
spectrum. The potential of inelastic impact, 4 7 volts, 
given by Foote, Rognley, and Moliler {Phys. Rev., 
13. 5y. J919) corresponds to the mean of the w'ave 
numbers ot the rates nltimcs. The classification of 
the spcclruui shows that the ionisation potential must 
be at least lo-b volts, while the experimental value 
IS 11-5 volts. 

Akihur K Ku,\rk. 

F. ].. Moiiia R. 

Paul D. i^'ocfE. 

R. T.. ChI'Naolt. 

Bureau of Standards, Washington, D.G,, 

November 8. 


Tracts for Computers. 

1 KEGKCT that certain errata have been found in 
No 111. of the above I'racts As tlw'y might cause 
confusion to any one conqmtmg from one of the 
formula' affected, 1 have had ait erral 11111 slip printed, 
which can be obtained by ynircliasers of the above 
senes J>y .sending a stamped and addressed ('iivclope 
cither *to Mr. 1>'. Clay, Cambridge University Press, 
Fetter Lane, F (.'.4, or to The Sc'cretary, Biometric 
Lalioratory, University College, Gower St , W.C.i. 

K\rl Pearson. 

Biometric Laboratory, 

Univeisity C'ollcgc, London, 

November 17. 

Mesozoic Insects of Queensland. 

r.i'sr the reference in NaiurI', of July 7, ]i. 20, to 
Queensland Geological Survey Publication, No, 273, 
may leatl re.'ulers to tlimk th;it the acioiint of the 
C.oleo})tcra is the Inst ])nblisjK'd work on the insects 
from the six-nu ti seam conlaimiig insect rt'nuiins at 
Ipswieh, 1 would jiomt out that a series df papers 
dealing with these insects lias already bei'ii published 
by Dr j. T.'llyan] (Queensland GeoJ. Survey, Pub. 
-33, 191b, ninl “Mesozoic Insects of (Jiieriisland," 
Nos. 1 to o, Proc. lariTi Soc N.S.W., mm 7 to 1922). 

A 13. Walkom, 
Secietai y. 

Liimean Society of Now South Wales, 

Svdm'y, October 2. 

[The paragrajih to w'liieh Dr. Walkom refers was 
intended to direct attention to a particular piece of 
work, and no atUmipt was made to mention earlier 
publications on the same subject, though the con- 
tributor was faimhar with them. — Jvdjiok, Nature.] 

Hafnium or .largonium. 

Thp recent discovi'ry of hatmum in minerals con- 
taining zirconium serves to remind us of the discovery 
of jargonium by Sorhy m 1809 (CJicm. Noti's, vol, 20). 
He found that many zircons contained as much as 
10 per cent, of the new elenu'iit The tw'o closely- 
related elements, zirconium and jargoninm, could be 
most readily distinguished by spectroscopic methods. 
Sorby and Irnrhes fouml that there was such a marked 
difference in the solubilities ot the chlorides in strong 
hydrochloric acid, that it was possible to make a 
(jiialitative scjiaration, TJircc years later Cochran 
investigated this sulqect and suggested that ztreonia 
I and jargonia were identical. My object m bringing 
thi.s matter before renders of Nature is to suggest 
that the work of Sorby may possibly entitle him to 
rank as the discoverer of the new element of atomic 
number 72, and that jargonium may have priority 
over hafnium and celtium. T. L. Walker. 

University of Toronto. 



NATURE 


[December 8, 1923 


832 


Solid Solutions and Inter-Metallic Compounds. 

J 3 y Dr. Walter Rosenhain, F.R.S. 


M KTALLFRCiICAL rcscanli timing tlie past 
twi'nty ycai^ lias lictii larfiHy dL-\()tcd to the 
stud) of allo)s, and as one ri'siilt wc lunv jiosscss a 
serie.s of rnort- or less (‘ompliratid oquilihrium tlia^ianis 
represent iii[.^ the (oristitution tif most of the hmary 
and of some of tlu ternary s) .stems While, on 
one hand, im reasini; at curat y of metliods has rendered 
these diaf^rams Jiir more complex than was at first 
.supposed, a tareiiil examination of those which are 
most thorou[;hl) e.stahlished su.u^ests tliat, wide!) us 
they vary amone themselves, there are certain reffulari- 
ties wdiieh point to some common limdamental print iple 
which, if ome ttiasped. would e.xhihit these varied 
diaf^ranis as jiarts of an intellijj[il)le whole. Fortun- 
atel)', at the lime whtai this [zreat mass of diseonnet ted 
knowledt^e lies awaitm|j; synthetic treatment, the 
results of X-ra) anal\sis applied tt) the stud), of thg 
inner strut tuie ol tryslals have become available 
As the result ol an cndeavtuir tt) apyily these results 
to the e\[)lanatif)n of the behavitmr ol alltivs sy.stems, 
the writer has arrivetl at a thetirv which, tm a simple 
basis, prtmiises tti alltird an easy exjilan.ititm of iiiany, 
if not of all, of the ])roi)ertie.s tii alltivs, and to afltird a 
much deeper insieht into the nature tif solid solutaiiis 
and of intei-metidhe compountls. anil lhrou{;h them 
to throw new heht on the nature ol inter-atoniic 
rcla(ionshi])s. 

'['he theory in t|nestion has been fully stateil in two 
recent pa})ers, anti neetl onlv be briefly summarisetl 
here.^ A metalht solid .solution is an a;i};ie_eate ol 
cry.stals which, when in etinilibrium, are horn oc^eii eons 
in ctmijiositioii. so that both the solvent metal and 
the .s()lute met:il are piesent in the same proportitnis 
in all till' civstals. The present theoiv of the con- 
stitution ol such trv stills IS based on three lunda- 
mental primiples, the first of which h.is now received 
considerable i sjierimental verification, while the other 
two appeiir to lollovv almost unavoitlablv . d'lie first 
i.s that ii solul-solntion aystal is built up of the two 
kinds of atoms, thosi- ol the solvent and ol the solute. 
Upon a single spiiee lattice whit li is, siibstantiallv . that 
ol the .solvent, so that the atoms of the solute niav be 
rejrarded as bt'im> simplv’ substitiiteil lor an etjual 
number of attnns ol the solvent on the “ piirenl ” 
lattiee. Measurenienls of llu‘ latliee-eonstanls of 
certain [groups of solid-.soliititm alloys anti i onqiarison 
ol the re.siilts with the nu'.isured densities of the allovs 
have stronalv conlirnictl this view. The evitlence 
already ohlained inditalcs that this is the inner 
structure t)f [iraclieally all inter-metallic solid solu- 
tions, hut some room for cloiiht mav still exist in 
regard to tertain metalloids, such as carbon or 
phosphorus. 

Next, in a crvslal Imilt up in this manner of two 
kinds of atoms ujvon a single, simple .spaee-latliee, the 
inferenee can scarcely be avtvided that a eertain degree 
of distortion of the lattice must result. The nature 
ol this distortion must depend upon the cluiraeter of 

* “Solid Solutioii'i,” Si’rnnd Anmi.il Lecture of the Init. of Mct.ils 
Division, .‘Vm^'^<^.vu lust. Mining Liigineerv, New Vdrk, Feb. 1923; aod. 
“The Innei Structure of Alloy*," Tbirteenth May l,<!cture to tbelxnt. of 
Metals, London, May, Joum, In^t. Meiuls, 1923, li. < . \ 


the two kinds of atoms toncerned; there may be 
cither expansion or ton traction of the parent lattice, 
and this may be either mainlv local or mainly general. 
'J'he defircc and nature of this dislortitm will depend 
upon the extent to whieh the .''olute atom differs from 
the .solvent, and also upon the general eharacter of 
the solvent hit tit e, hut thest* are details which need 
not he cfinsiclered here. We may pass on to the third 
fundamental corn eption- that tlie extent to which 
any given spat e-laltit e t an he distmted. and particu- 
larly expanded, is .strictlv limited that there is, in 
laet, for each pair of attnns a limiting di.stance beyond 
whith the bond between them— vvluitcv cr its nature — 
t cases to at 1. 'I'his rule of a limiting maximum lattice 
ctin.stant or parameter leads to a sciics of interesting 
inlcrciKTS. Thus, a uniform undistorted lattice of 
a pure substance will he imilormly exjiandcd by heat 
until the limiting parameter is altairuti ; at this point 
the atoms throughout the lattice will lose their power 
of tohesion and the t rvstal molts. In a solitl solution 
crvstal, the lattice mav he lot all) cxfiandetl by the 
pre.sente t)f .solute atoms, undtT tl email expansion 
tht)se expanded region.s of (lie lattit'e will reach the 
limiting ])arameter at a temperatme wliere the less 
ex]iantic‘d ]iortioris of tlie lattice are still well below 
the limiting valut' ; tht' result will he comment tmunt 
ol fusion in those regitms ol the tryslals litlust in 
solute anti the loimation ol a lu|uiil nt hei in .solute 
th.in the remaining sulitl. 'Ihis i onsuleration explains 
vvh), in sohti .solutions, we generalh' fmcl a melting 
range instead ol a single nulling point. Where the 
solute atoms t'aiise expansion t»l the latliK the melting 
tenijifratures will iie depressetl hy siitt'cssive additions 
of .solute. On the tither hand, wheie tlie present e ol 
the soliitt* atoms causes a ttmlraction ol the solvent 
lattice, there will he a use ol melting point and the 
first litjuicl It) be loimetl on fusion is ru her m solute 
than the re.sidiial .solid. 'The^c latter inlcteiut's have 
been strikingly verified in sut h cases thtise of solid 
.solutions Itirmed by tlie atlilition of palladium to 
silvei or of nickel tt) i tipper, 

.'\ ct)nsiileral)le number oJ fuithcr inieicnccs can be 
drawn from the three iundameiilal ])rinciples of the 
present theor) of the inner structure ol solitl .solutions 
—for example, the .striking inverse relationship which 
i.s found tt) holtl between the .solubility of one metal 
in another and its hardening effect upon it, and the 
relationship between the hardness, high melting point, 
and high elastic modulus t)f a metal on one side and 
its ptiwcT t)f forming solid solutions on the other. 
The theory has even made it pos.siblc to suggest an 
explanation of the properties of metals and alloys 
in r(‘gard to electrieal conductivity. Whatever the 
true mechanism of electric conduction, there can be 
no doubt that it is a.ssot'iated with the movement of 
electrons through the mclal ; it is now suggested that 
where the atoms lie on perfectly straight lines on the 
b])aee-lattice the movement of electrons is entirely 
unhindered and the metal in that state should exhibit 
super-conductivity. This can only be fully realised 
" very neai; bigger tpttipera- 
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tures the thermal agitation of the atoms disturbs their 
perfect alignment even in a pure metal. Sinre it Is 
sufficient for one line or at most a few lines of atoms to 
be perfectly straight at any given instance — since 
such a single line would conduct infmitel) well— super- 
condu(‘tivity must std in at a temperature slightlv 
above and not otdy at actual absolute zero. In a 
solid solution crystal, hov\cver, the atoms can never 
attain perfect alignment, owing to the lattice-distor- 
tion, and consequently llie electrical conducli\it> ol 
a solid solution will alw.iys he relatively \er\ low, 
and even at absolute zero, rcsil super-conductiMty 
cannot occur, luirther. siiu e the solid-solution lattice 
is considerablv distorted to begin with, the disturbing 
effect ol theruial agitation will be relatuely much less 
than in a pure metal . m certaiu cirtuiustaiues, indeed, 
thermal expansimi may jiarti.dh reliexe the distoition 
— in those c ases, 111 l.u t. w he re solid solubilitx incieasc's 
with rising temperature, ('ousc-quently, in solid solu- 
tion aliens the te'mpc'rature coetlieie-nt ol electrie'al 
conduct i\ It \' will be miuli lower than in pine metals, 
W'hilein some spec ial eases it mav ex'cn become ni-ga1i\ i‘. 
'Die tlu’oin , as (ompaiison ot these inlereuee-s with 
well-known l.icts at once* meheati's, oflers at all events 
a gooil (]uahl.iti\e csplanalion. anel at a latei stage 
evem epiaut itatu e prcdalion ol e'leetrieal pioperties 
should In p()->sih]e- I'he ehlhe oltv here, and mdevd 
throughout the the-orv, m annmgat numerie al results 
lies in the hut that while- llie aver.ige distorting /.c. 
exjiandmg ot coutraiting effee t ol dissoKed atoms 011 
a lattice can he measured with c'onsiderable ea.se 
and aeeuraew' 1 )n the ’iiel ol X-ray spee trometry, the 
maximum loe al ehslortion earmot as set he tleler- 
niined elirea ll\ When this dillieulty has been o\-er- 
cojiie, e oiisiderahle turther progress should he<-ome 
possible'. 

We mas now briefly loiisider inler-nietallic eom- 
pounds. I’liese .in* known lo metallurgists Irom the 
ocTLirrem c' ol ec'rtam kinds ol singular points on 
equilibrium drignuns and Irom eharae't eristic features 
of micio strm ture anel ol ph}sieal properties, but 
there are- a number oi alios s in whicb the exislene e 
of definite (ompemnds has iiitherto been ri'garded as 
doubtful Again, the results of X-ray analysis, eom- 
bined wilh the indications of the above theory, pros-e 
helpful. Vers typic'al of inter-metalhc < cjmpounds is 
the body CuAl.j found in ('upper-alununium alle))S. 
It is a hard, brittle body, tending to rrystallise in 
well-formed long neeeile.s. Its atomic* strut tore has 
been determineel by Dr Owen and Mr. Preston al the 
National Physic al Laboratory. The lat tie e-stru(_ lure 
is shown in the aeaoinpanying diagram (Fig, i). The 
most striking feeature is that e'ertain pairs of aluminium 
atoms approach one another wilhin a range, eentre 
to centre, of only 2*42 Angstrom units. In an 
aluminium crystal the lattice-constant is 4-85 A and 
the closest approach is 2-86 A, and it would lie epiitc 
impossible, by the applieation of external pre.s.sure, 
for example, to forc e tlie atoms so closely together 
as they are placed in the compound. The itiferenc-c, 
which is justified liy comparison with the known 
lattice structures of other chemical compounds, is . 
that the veiry ipuch closer ..itpprpach .of atoms in this 
manner, is. if 
feature of. 
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“ cohesion bonding ” which occurs in the building up 
of a crystal. It would .seem, in the present case, that 
the copper atom which is I'ombined with the two 
aluminium atoms has takem awav or absorbed some- 
thing from the aluminium atoms whiih now allows 
them to come much c'loscr together. 'Ibis may well 
be the absorjilioti ol c ertain extc'rioi cle*e lions by the 
copper atom ; whatevei the detailed inc’c lumi.sm may 
be, i1 is probabls the essence ol chemical e ombination, 
ami lurnishis us at once* with a dc'linite- cTilc'iion ior 
distinguishing bet ss ecu solid solutions and compounds. 
.\t first sight one might peili.ips expee 1 that inter- 
mi'diate clas.scs ol structure should be- lound. in svhich 
the inter-atomic distances might be oids' slightly less 
tlian in the Ivpic'al solic] solutions If our current 
views ol the structure ol llie atom in "shells” or 
lasvrs ol electrons is c'orreet. howeser. tliis should not 
be* the case- ; we sliould find eitluT subslanc es in ssliich 
there is nothing more* than '‘cohesion honding” 
sYithoul closei approach of the atoms, or bcidies 
in wliit-h the atoms are drawn c lo.sc t by a definite 
step. 

Then is a lurlber dislimtion which can I'c inferred 
Irom the pre.sent tlu'ors . In a hods ol the solid 
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solution type, atoms of one* kind are readily replace- 
able by atoms oi the other ; in a eom]joimd, on the 
other iiaiid, it ssoulcl be diliiciilt to conceisc of any 
atom being rcfdac'ed by an atom ol the other con- 
.stituenl. In the ('uAL slriiclure, lor example, it is 
.scaicely possible lliat ans ol the; aluminium atoms 
( ould lie replac'i-d by a eojipt*r atom. 'I'liis s cry definite 
inlerenc'c is verified liy reference to the ecpiilibrium 
diagrams ol alloy systems in svhic h typical well-defined 
compounds arc to be found - these* bodies never 
exhibit any ajqireciable amount ol dissolving power 
for tbeii c'onslituents. 11 we may extend this view 
to those cases wide h, melallurgic ally . are still legarded 
as doubtful, it svill at once serve to classify them into 
coinjiounds and solid .solutions n*spec tis cly. A well- 
known group ol alios s ol this kind is the copper-zinc 
alloys (l)ras.ses), whicli exhibit a series ol .solid solutions 
generally called llie alpha, beta, and gamma phases, 
'i'liese are mic’rograplnc ally distinct, and vary widely 
in many ol their yiropcrties, and h has hc-en thought 
that each w'as based upon a definite chemic'al c ompound 
])ossiissing a wdde range of dissolving ))uwer for copper 
and zinc. 

Ill one ol the jiapcrs mentioned above (Moy lecture) 
the writer sugges.ed that these bodies need not be, 
and probably were not, based on definite; compounds, 
but that they would probably be found to be ba.scd 
iupbp what m^ht.be termed allotrope lattices of copper. 
In case of iron and nickel, for example^ it is known 
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that the presence of a sufficient proportion of nickel 
will maintain the iron in the face-centred cubic lattice 
of the gamma phase at a temperature at which, in 
the absence of ni(kel. the iron would have reverted 
to the body-centred cul)e of the alpha phase. Presum- 
ably the iron remains in the gamma condition l)erause 
in that condition it fan retain a larger proportion of 
nickel atoms on the latticf*, and because this arrange- 
ment involves less pfjtential energ) than any alternative. 
In the same way it was thought that the usual face- 
centred ciibi( lattice of < upper might, when in the 
pre.seuf'e ol more zinc atoms than (an be carried on 
that lattice without undue distortion, be transformed 
into anotfier lattice -still essentially a lattice of copper 
— but capafile of carrying a larger number ol zinc 
atoms, and that at a still liigher com entration of zinc 
a further modification of the lattiie might oecur. 
Each suf'cessivc modification would, in such a (ase. 
be expefted to show* an increasing approximation to 
the hexagonal lattice ol /im itself. Actual delcnnina- 
tiuns of the lattucs ol the beta and gamma ‘phases 
of the eopper-ziTK system, made by Owen and J'rcston 
in conse(|ii(‘me ol this suggestion, have comjiletely 
verified it. Ehe two phases show no compound 
lattice, hut a modified copper lattice. 

Another point of some interest in the distinction 
between solid solutions and compounds may he briefly 
considered. A good deal of consideration has been 
given by 'I’ainmann - to the chemical properties of 
solid solutions, 'I'aminann’s work being ha.secl on the 
idea of a substitution structure, hut without reference 
to lattice distortion. Jf this principle is ap])lied, 
however, an intiTc-sting ('onelusion may he drawn, to 
which altention was first directed by Mr. Preston, m 
regard to what may he termed “ symmetrical ” solid 
solutions. In any alloy system forming a continuous 
series of solid solutions lietvveen two metals, alloAS 
must occur in whiclitlK* two kinds of atoms are present 
in some smijile ratio such as one to one, two to one, 
three to one, etc. Areordiiig to the particular nature 
of the lattii e .system in each case, some of these .simple 
ratios will allow^ the atoms to arrange themselves in 
a perfectly symmetrical manner. Such perfectly sym- 
metrical atomic arrangement, however, is not likcl) 
to be attained or ajiproaehcd except in specially favour- 
able cirrumslanres. Very gradual ( ooling from fusion 
and a considerable rate of diffusion are cs.senlials, 
but there is the further condition that the symmetrical 
arrangement in question should l>e a simple one. Thus 
in any lattice, an arrangement in whidi alternate 

* Tammauu, ZetUchr.f Anmg. u. Allgctn. ( hemte, Jniy 1919. 


layers or planes of atoms consist each exclusively of 
one kind of atom would seem to be such a simple 
arrangement. In the fare-centred cubic lattice a one- 
to-one ratio allows of such an arrangement, all the 
atoms at the cube corners and those at the centres 
of two opposite faces being occupied by one kind of 
atom and the remaining four face-rentres by the 
scfond kind of atom. In sucli a lattice, another 
simple symmetrical arrangement, but one less easily 
formed by the process of diffusion required by the 
liresent theor\', is tliat in w'hich all the face-centres 
are o« cupied by one kind of atom and all the cube 
corners by the other, this implying an atomic ratio 
of three to one. 

The spef iul interest which attaches to such perfectly 
symmetrical arrangements is that, if fully attained, 
there will he in such a lattice a pcrfectl)' uniform 
atomic .sjiacing. The lonseiiuence must he, if the 
present theory is (‘orrc'ct, a single melting-point and 
relatively low hardness and elcctrif al resistivity. In 
some alloy systems, this state of affairs is so closely 
a])])roaihed that it becomes plainly visible on the, 
equilibrium diagram as experimentally determined, an^i 
the pre.scnce of a compound at the sinqile McmiT/jJ 
ratio in question has sometimes been iiiicrred w rongm 
according to the pre.sent view. In otluT system/, 
where diffusion is slow and mniform ^ieonietrit!*! 
arrangement, tlierelore, is practifally unattainable, ipe 
ideal eonditum is never readied expcnmentallv , 'jut 
the “solidus’’ curve shows mi inflexion towards the 
“lif|uidus” m theneighhuurhood of the “ SMiunetrical 
coinpo.sition— in several examples near the one-to-ontt' 
ratio of atomic concentration. In .some alloy sy.stem.s^ 
two such inflexions, corresponding approximately to 
two siirh ratios, hav(' been uh.sfTVf'd Although these 
inflexions have become incrcasinglv definitf' in the 
best -determined diagrams, so that thi'V < onld not 
he ascribed to experimental error, no i xjilanation ha.s 
as yet been offend. The fact that these details arc 
only to he seen dearly in recent diagrams, prepared 
by methods of extremely slow cooling of the alloys, 
tallies well with the requirements oJ our llieurv . 

Inferenees from the substitution and lattice-distor- 
tion theory could he pursued at mnrb greater length ; 
so far, no failure of such an inference, wdieii te.sted 
by means either of older well-established fact or by 
special experiments, has yet been iound. 'I'here is 
thus .some iiope that a small but real step has been 
taken towards the better understanding of the nature 
of alloys, and particularly of solid solutions and inler- 
melallic compounds. 


Weather Influences in the British Isles. 

I5y C. E. P. Brooks. 

sun is the only source of terrestrial weather the atniosphcrif' motions w'ould establish a stable 

T in the sense that the dift'erenre betw'een the sy.steni w'ith exchanges of air lietween equator and pole 

amount ol solar radiation received in different latitudes and between oi'ean and land, in w'hich the only varia- 

is the driving force of the atmospheric circulation. The tions w'ould be daily and annual changes set in opera- 

complexity of the earths surface combined w'itli its lion by the relal^ve motions of earth and sun; the 

rotation about an axis introduces corresponding com- existing changes we call weathei* haye their origin 

plexities into this circulation, but H. H. Clayton con- chiefly, if not entirely, ift'th^^variatibn of solar radia- 

siders that “ if there were no variation in solar radiation LtionV’ It bias , been found of the 
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earth, especiahy the tropics, respond readily to these 
solar variations, while in other parts the solar variation 
is almost completely masked by secondary modifica- 
tions. Hence we may classify weather influences into 
two classes : solar, in which the influence of solar 
variation is directly recoj^nisable, and terrestrial, 
depending on causes which at first .sight are entirely 
due to the influence oi the land, st'a, or atmosphere. 
These two ('lasses shade into eai'h other, with no 
definite line between them. 

The w'eathcr of the British Isles, apart from seasonal 
temperature changes, is almost entirely terrestrial in 
its control, being dependent on the distribution of 
pressure o\er the North Atlantit and Arc'tic Oceans 
and the continent of Europe. This di.stribution is 
constantly ('hanging, and we experience a succession 
of “ depressions ” and “ highs ” wiiidi ])ass ai'ross or 
near these islands, bringing our notoriously variable 
w'eather. Careful examination of a series of daily 
weather charts sliow's, how'e\er, that the most rapid 
changes are generally only in details, the main features 
of the ])r(‘ssur(' distribution ('hanging comparatively 
slowdy, and four main tyjies of weather ha\c long been 
rei'ogmsed. These are nami'd after the ( ardinal points 
wdierne blow' the w'lnds ch.aracti'ristic ol the type- 
southcrly, w'esterly, northerlv, and easterly. 

In the southerly ty|)e, pn'ssure is high oxer Europe 
and low' over the North Atlantic'. i>epressions are 
continually ayijiearing over the ocean, but their centres 
fail to reach the British Isles, so that w'e are situated 
betw'een a depression to the west and an anticyclone 
to the east, a condition w'hich brings southerly winds 
and w'ann w'cather. The amount ol rainfall depends 
(jii xvhether the high or the low' pressure predominates 
over the British Isles ; it deereases from west to ca.st. 
In the westerly type, jiressure is high in the south and 
loxv in the north, and depressiims appear from the 
Atlantic and pass rapidly eastw'ard, generally along a 
track somew'hat to tlie north of S('otland. This type 
brings fresh westerly winds ; spells of a day or two of 
very fine w'eather alternate w'ith spells w'ith more or 
less ram, the actual amount being least w'hen the 
stonii tracks lie farthest north. If in addition to high 
])ressure to the south an anticyclone develops over 
Iceland, w'ith a trough of low' pressure betw'een, the 
depressions pas.s directly ac ross the Briti.sh Isles and 
very rainy weather is exyienem'ed, sometimes wdth de- 
structive gales. On the other hand, when the southern 
anticyclone extends so tar north as to include Great 
Britain, very fine weather is experienced, which, if 
prolonged, as in 1921, may give rise to a serious drought. 
A moderate development of the westerly type forms 
about seventy per cent, of our weather. 

The northerly and easterly types are more or le.ss 
reversals of the southerly and w'esterly types ; the 
easterly type proverbially brings u.s our most un- 
pleasant weather. These weather types may persi.st 
for periods varying from a few day.s to weeks, and 
unfortunately there is generally little means of knowing, 
when a type first becomes established, how long it is 
likely to continue. Some cases are more lavourable, 
notably the formation of a large anticyclone centred 
directly over the British Isles. In such a case a long 
spell of lair is very probable, and -a^hen. this 

distributum,'i»^j^t»b£^ September 26 , 1 ^ 21 *' 
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a long-range forecast of fair weather for the next 
fortnight over eastern and central England was issued 
by the Meteorological Office, and was justified by 
results. The original division of weather into four 
types has been extended by the ('ritical analysis of long 
series of daily w'eather charts, the most recent classifica- 
tion being that made hx E. Gold,i and much material 
is new ax’aiUiblc for statistical studx . 

An understanding of British w'eather de])ends on an 
und(Tstanding of the ('aiises w hic h lead to the establish- 
ment and modification ot weather type.s. We may 
carry the studx a step further by referring to the 
eonflic't betw'een “ polar ’’ and “ ecjuatorial ” air, 
cnvisag(‘d bx' the Norwegian meteorologists in their 
researelies on eyelcmes; hut a better insight into 
ultimate causes is given by the older conception of 
“ centres of action,” ac'cording to w'hirh the dominant 
tactors in the pressure distribution are three : the area 
of low pre.ssure w'hirh is geherally found in the neigh- 
bourhood of Iceland or southern Greenland, and 
i.s* termed the Icelandic minimum; the area of high 
pressure w'hi('h oc( U})ies the eastern Atlantic near and 
south of the Azores, termed the A/ores anticyclone; 
and in winter, the area of high jiressure which is centred 
in .Siberia and extends in a w'est -south-westerly direc- 
tion towards the Azores antu yelone 

If we could forecast the position and intensity of 
these three ('cntres of ai'tion during any month, we 
should he well on the road to true long-range weather 
forecasting. That is not yet the case, hut a certain 
amount of information has been gleaned which en- 
courages further research. The Siberian xvinter anti- 
cyclone appears definitelv to he due to the extreme 
“ continentality ” with its low temperatures and 
hindrance to the outflow ot air ; it is, in fact, a “ pool ” 
of cold air. Such a continental anticyclone itself 
intensifies the cold of xvinter, and oik'C formed is 
difficult to dislodge. There is nothing more favourable 
to the e.stablishment of antiryelonic conditions than 
a eoxTring of snow, and an extensive snowfall over 
northern or eastern Europe early in the winter may 
cause a persistent westerly extension oi the Siberian 
anticyclone, influencing the weather of the British Isles 
for several months. 

The other tw'o centres of ai'tion arc still more im- 
portant, and they are intimately connected with each 
otlicr. When pressure is high at the Azores it is 
generally low near Iceland, and vice versa ; when the 
Azores anticyclone advances northward tlie Icelandic 
minimum generally does likewise, hut there are excep- 
tions to both the.se rules. There have been cases, 
notably February 1895, whiai the distiiietion between 
the anticyclone and the depression was wiped out, 
and for a whole month pressure was higher at Iceland 
than at the Azores. The existeni'C of these two centres 
of at'tion is connected in some way, not yet fully 
understood, with the general circulation of the atmo- 
sphere, but there can lie no question that the details 
of their position and intensity are modified by local 
effects, and csjieeially by variations of sea tempera- 
ture, and in the ease of the Icelandic minimum 
by the presence or absence of floating ice, and we 

* LoikJou, Air Ministry, Meteorological Oftice. Geophysical Memoirs, 
No. x6. Aids to forecasting: typi^ of pres-sun; distribution, with notes 
and tables for the fourteen yean, ipoS'-rpiS, By £. Gold. London, 1930. 
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have tq !)roiiden our survey to include these two 
factors. 

Tlie primary facts about the circulation of the waters 
oi the .Vorlli Atlantic ()< can arc familiar to most jicoplc, 
and for our purpose lan lie generalised into tv\o pro- 
cesses. First, a Ljrctit mass ol warm surlace water is 
driven westw.irds near the equator by tlie Trade winds, 
ultimately bein;^ (Ulle<1ed northward by the coast ot 
America and formine the (iull Stream , secondly, this 
warm water is spread out south-east of Xeaioundland, 
and i”. driven I'aslw'ard b\ the pre\ailinu \\inds towards 
the Fairofiean coast. ( 'onsi f|uentiy, arn increase* m i 
the stren[.tlh ol the 'I'rade winds slionlcl be lollow'ial 
after a considerable inters al In a i isi* in the lemjjcralure 
of the ,sea north ol .Scotland This has \er\ little 
direct indueme on the tcm|HiMlure ol these islands, 
but it intensifies the IceKmdi' miimmini and draws it 
soLith-eustwanl, < ausmy low ))res',iire and miii h c\( Ionic 
activity in the North Sea,* with strong soiith-w'esteily 
winds over lloll.ind, (lerm.mv, and nenmark. ami 
northerly winds over Iceland Thus, 1 '. II, (lallf*- 
found tliat w'heii ships' ob^c'iv ations showed an in- 
cn.'ased strenylh of the 'frades durini; spiiiu; and 
summer, the lollowmy w'lnter was warm ovet Holland 
and Germany, but cccld ovei Iceland and (In-enland 
Tliis refers to observations ovc-r the whole* Trade belt 
IJnfortunatc'lv , diiec t observations ol the* strc*nylh ol 
the North-i'ast Tiacie are diltichlt to obtain, but we 
mav emplov mslc'tid the iman pic-ssure at the \/ores, 
which may be* taken as a mt*<i*'iirc of the dcM*lo|i- 
ment ol the North .\tlaiilic antic v c lone*, with whic*h llie 
'IVadc* wind is .issoc latecl 'f'hc mt(*r\al between llie 
occurrence of hiah pressure* at the A/oii*.s and ol low 
pressure neat* the h'aroes is about a Yi*ar, which is the* 
uveraj^c time n'c|iiiri*(l lor the cc)mpl(*tion ol the oceanic 
{*ir(*ulatioii f)ctvvcc*n these ])omts 

The influence ol Moat my ic e on the pressure di.s- 
tribiiticin is c*c|uall\ marked. 'J'hc* yreat ic'e-lactorv 
of the nortliern hemisphere is the .\rctic* ()ct*an north 
of the Kiirasian coast, jind dc'liverv is ef1ecti*cl by a 
current wdiich sets hom near Spitsbeieen down the 
east c*oast of (Ireenlancl and round Cape lmrc*wc‘ll 
Each spriny this current carries great masses of se.i- 
ic'c, and in some* vcais with strcniy nortli-we.stc*rl\ 
winds muc’h ol this n c is e arned to the coasts of 
Iceland I'Vom igoi to ic;icj there were 4,:? inontlis 
during which icc lay oft Icc'land lor more* than five 
consecutive d.cvs, and m the majority ol these months 
prcssuie in Iceland was more than 2 mb. above normal. 
The mean dev iation of jiressure Iroin normal during 
the whole of the icc'-davs (to the numhei of 701) was 
-1-67 mb Since then* is no tc-ason to suppose that 
the high |)rc;ssure brings the ice, this result iiulie.ites 
conc'lusivc'ly that the* ue and the c*old surlaee water 
Associated with it aie effective in raising the ))re.ssiire 
over Iceland and jirodm mg a northerly type of weather 
in the IJritish Isl.uuls 

W. Weise ^ has rec ently made a further step. The 
ice take.s about gi years tci travel from the Arctic 
Ocean nortli oJ Silieria, whe re it is formed, to the 

* (>1 the rtsUlcon l«?t\v< t'ii llnrtci.ctioiis m tho siuiiRtli nf the Trade wtnd-' 
oJ the Noilh Atlaiitii C)((.iii m ^iiniicu i and tlcf>.iiluies imin the luirnial of 
tlK* win.lei;tBDiptTaiuii'sm I'iiiii|h .Viii.-.teidaiii, I'iik K Akad. \Vell•Il^uh.lp, 
vol. r 8 , No. 0. 

* Die Kinwirkuuc; <li>s l’ol.»rt'iM'- iin (tioixUndisi hcn Moere aiif die nonl- 

atkntisohc ,ryklotuile I'cltiRkeit lleriui, HyUrogr,^ vol. 50, 1922,* 


East Greenland current, and he found that low tem- 
perature at Obdorsk and Turuchan.sk: in autumn is 
hillowed after this interval by a large amount of ice east 
of Greenland, and vice versa. Thus an important factor 
in our s])ring weather is determined bv c*onditions 4J 
years previoiislv in the north of Siberiii. 

'I'he influences whic h control IJritish wc’ather are 
many and diverse, and it is not wonderful that the 
.small fluc'tuations ol the .solar constant elic'it no obvious 
respon.se. Vi't tlic'V can sometim(*s be trad'd ; lor 
ex.iniple, al times of m(ri*asi*d solar radiation (and 
nianv .sunspots) the tracks of dc'pressions appear to 
be on the average rather further south tlian w'ith 
diminislud radiation (and fc'vv .sunspots). From 2 to 
4I vears alter sunspot maxima the Azores anticyclone 
tends to spread norllivvard in summer over Spain and 
till* Ikiy ol l>iM*ay, or i*ven ov er the* JJntish Islc's, giv'ing 
conditions f.ivouralilc to drought. Various other solar 
effects have been suggested 111 Britisli weather, but 
none* arc* definite* enough lor use* in lorecastiny. The 
same c'onc liisiori must apjilv to “ weather c \ c les " The 
.sc*arc h lor the golden c veh* in weathe^yll^urioiisly 
similar m its history to the seau h for th^PHB.so|)]ier's 
stone -it has nut been found, and we arr*j|||B|Pincl more 
c'oinpelled to the lielief that it does nol^t^t ; but in 
tlie searc'li lor it much information of value* m other 
respc*its lias bec-n ac filmed. Periodic Uic*s in weather 
there undouhtedlv arc*, hut thev are u.suallv either so 
small in amplitude as to he ol ac.ideniic inlcTc*sl only, 
or thev show bafllmg c hunges ol jiliase and anqiliUidc*. 
J’Ac'n the c*lassical " Ilruckner cvclc” ol 35 vears is 
onlv r(*c ognisahlc* when w'c .idd the minlall ol ten 
c onsec ulive yc*ars together, and its absolute* iisc'lessnes.s 
lor lorc*casting is show'n by the jiosition ol the drv year 
ig2i- one \ear betem* a maximum, 'J'he standard 
deviation Irom normal ol a month’s ramlail in London 
isabijutsixtv percent., while the vauiatiori allnhutable 
to tlie IJruekrier cycle is li*ss than three ])c‘r cent A 
similar c'ritic*ism apjdies to .Sir William Beveridge's 
periodic'ities in the* price of wheat 

()ci*aii currents and floating ic t* an* thus the most 
important lac tors in British weatlier. Given a fore- 
sight ol these two elements. We could make* a reasonuiilc^, 
gue.ss at the genera] tviie cil w'eatlu*r hkelv to prevail, 
though not th(‘ c'hanges from clav to dav , Both ocean 
currents and ice are themselves also suhjeet to modilica- 
tion by pressure distribution, and c oirsequently w^c 
have a chain ol cause and effect connecting a suc'ce.s.sion 
oi months or sea.sons. W'c* know' the normal oceanic 
c'irc*ulation and tlie normal prc.ssure distribution. If 
in a giv'en month w'e knew also the deviation ol pressure 
from the normal distribution, we sliould be able to 
infer the abnonnalitie.s which will lie produced in the 
oceanic* c ireiilation and hence to calc'ulate the pressure 
deviatiems for the following month. If the process 
were sufhcicntly well understood we could carry oi 4 ;f 
calculations forward long enough to give useful fore- 
casts ; at ])rc'scnt the subject has scarcely reached even 
the experimental stage. A large statistij^ak basis is 
necessary, and it is only wdthin tlie last few ;^ars that 
this has begun to be supplied by the Rheau Mondial,* 
a compilation of montjily means of pressure, tetopera- 
turc* and rainfall ovet tii globe, , . . . -r, 
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Obituary. 

Mr. T. Pridgin Teai.e, F.R.S. 


TN the death on Noxernber 13, at tlie a[*e of eighty- 
tjWO, of Mr. T. Pridgin Teak*, medicine and sanitary 
science have lost a leader, and so('iety has lost a very 
interesting man. For some generati<nis the Teales 
had been medical practitiojiers in Leeds, and Mr. 
Pridgin Teale's father- of the .same nann* had like- 
wise a \er\^ large consulting practice in surgery in 
and beyond the county of Yorkshire. The Tamil) 
were in part of Huguenot descent (Pridgin — I’ru jean), 
and to this strain no doubt Pridgin Teale owed much 
of his social charm .and \ivacity. 

Of Pridgin 'I'eale’s eminence as a surgeon there is 
no n(*ed to speak ; for tlie particulars of his [)rofessional 
Avork our readets will look to the medical journals ; 
it IS our ])lace to s])eiik ol his work as a man of science, 
and es])eciall)' as a reformer in sanitar) practice and 
in econoni)* of fuel. For twenty years he was president 
of the North-Kastern branch ol the Sanitar) In- 
spectors’ As.soc'iation, and to that Inidy he delivered 
manv addresses full of that \igour and acute jmac'ticsd 
intelligence so c haracteristic of him. He was as ardent 
m te.ic'hmg and persuasion as he was ingenious in 
suggestion <mcl c'ontrivanc e. In his well-known fire- 
grate constructions it is interesting to know* that Mr. 
Teale w.is m intimate* association, on the jesthetic 
.side, with Mr. de Morgan. Suite the days of .Mr. 
'I'eale’s most aclive life* many changes ha\e passed 
over sanitary science*, but among the earnest and 
inventive* jnoneeis in these subjects, Pridgin Teale’s 
name will scarct'ly be forgottc-n. 

'I'o Ins friends Pridgin 're.de was one of the most 
attrac tive of men .Absolutely sinc'ere, unselfish, 
blithe*, and enlhiisiaslic, he was one of the most 
charming of (cnnjianions and the mo.st loyal and 
generous ol Iriends. ('. A. 


llHlG.XDlKK-dLNLKAI, (1. F. Pl-RFlRA. 

The death, at the age of flit) -eight, of Jiiigadier- 
Generul (i. F I’ercira is a severe loss to Asiatic 
geo^piphy, owing to the wide range of his (’hinese 
travels. He served at home in the Grenadier Guards 
until when he was sent on .sjiecial .servic'c to 

China and was attached to the Chinese regiment in 
the British Protec'torate of Wei-hai-Wei. He accom- 
panied the Japanese* army in Manchuria in and 

was military attacdie at fYking from 1005- jo. 

General Pereira made good ust* of the intimate know- 
ledge of the Chinese* and fluent mastery of the language 
acejuired during these services, in long journeys in 
China and Chine.se Turkestan, His best known 
expedition was his walk overland in 1921 from Peking 
to India across Tibet and through Lhasa. In this 
journey he obtained much valuable information, 
especially accurate heights of some of the passes in 
eastern 'Tibet. In 1 92 2 he started on what was intended 
to be his last expedition, and crossed from Bharno in 
Burma by tJte chief road through south-western China 
to the Yangtze at Sui-fuV He aescended thc^ Yangtze 
by boat, and visj^d ii^and of .Hajnjgi in connexion"'- 


Yangtze to Yunnan-fii, whence in c'ompany with Dr. 
'Thompson he set out for south-eastern Tibet in the 
iiope of reaching Amncmac hin. w'hic'h is thought to 
be the lugliesl jieak in the Kwen-hin Mountains, near 
the ui)pcr bend of tlie Hwang Ho. He had seen this 
mountain in 1921, and liis desc riptions led to the report 
that it might be* tlic highest iiicnintain in the world. 
(onsidering, however, its geographical relations, 
(leneral Pereira’s own estimate of 25,000 ft. is probably 
more correct. 'The tw o travellers reached A-tun-tze last 
August, and letters from Pereira were full of enthusiasm 
and hope for a suc'c'essful journev to tlie Kuen-Luns, 
He reac'hed Vakalo, the Fiemh mission station, well 
known as the residc-nee of the .\bbc‘ Desgodins, by 
the .Salt Mines on the .Mekong. His last letters were 
dated there on September i^. and lus f.Ual illness was 
probably on the borders of autonomous 'Tibet. 

General I’ereir.i had published but little, and th'o.se 
inferesled in (’bme.se geogiapliy hoped that lie would 
devote bis leisuie to a general aec'ount ol libs extensive 
travels. He was an enthusiastic iirlhereiit of the 
traditional view that the Him.ilaya end in Assam, 
and some of his last letters from A-tun-tze re-stated 
his vic-ws on that problem. Amongst liis scientific 
contributions was obtaining lor llu* Natural History 
Museum its sec ond Chinese* skin of the Fanda, one of 
tlio.se.* interesting animals living in southern China the 
affinities of which are American. 


Mr. W. H. Di'kley Lf, Souiir. 

'The Oclober issue of the I 'ictonan Naturalist contaias 
an apprt*c'iafion of the life and work of Mr. \V. IF Dudley 
Li* Souef, Director oi the* Melbourne Zoological Gardens, 
who died on September 6, at the age of sixty-six. Mr! 
Lc Souet was a prominent member ol the Field 
Naturalists’ Club of Victoria, and his e\tc*nsive travels 
over the Australian ecjntinent sludying ihc* habits of or 
collecting native* animals, birds, etc*., provided material 
for numerous jiapers wliicli he eontribiiled to the Club. 
In most of the.se* tlie main interest centred on the birds, 
but other branches of natural history wen* not neglected! 
He compiled a list of Vic*torian ri*j)tile.s published in the 
Vtrtonan Naturalist oi 18H4, and was (he author, with 
Mr. A. H, S. Jaic'us, of two standard works, 'The 
Animals ol Australia,” and ” I’he Birds of Australia.” 
In another volume, “ Wild Life in Australia,’’ he 
brought together tlie accounts ol lus many e.xpeditions 
which had ajjpeared from time to time in the Victorian 
Naturalist and the Emu, the* organ of the Australasian 
Ornithologists’ Union, of whic'li he was one of the 
founders. His interest in Australian ethnology led him 
to take part also in expeditions to King Island, the 
Kent Group, and to Albatross Island. Mr. Le Souef 
was an enthusiastic student of Nature*, who was always 
willing to bring natural history before an audience, 
generally illustrating his lectures by lantern slides from 
his own pliotograplis. For many years he was A.ssi.stant 
Director of the Melbourne Zoological Gardens, and in 
1902 he was made Director, in succession to his father. 
.Under his care the Gardens have become the most 
■•important collection 01 animals in Australia. 
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Current Topics and Events.^ 


The fsatisf action that has been expressed with the, 
recommendation that the Imperial Institute should 
be inamtfiined at South Kensington is accompanied 
with a still wider regret that the collections are to be 
abolished to make room for the War IVluseum. The 
Committee which lias made these recommendations 
appears to regard the collections as of use only as 
trade samples ami accepts the view that those at the 
offices of the Australian agencies in the Strand are 
more useful. The Imperial Institute collections, how- 
ever, arc mueli wider ni their scope. The Imperial 
(Conference urged the need of extended teaching of 
the geography of the Kmpire, and the Imperial 
Institute collec tions are unique as an illustration of 
the life, resources, and scciktv of every eountrv 
within the luiipire It is the only collet turn m Croat 
Britain which can be coifiparcd with the geographical 
mitseunis of Cermany. 'J'lu* Institute is naliirallv 
of less value to the great Dnniinions, which can atford 
W'cll-e(|nij)ji('d rcst'an li tlcparlments and show rooms 
in the tenlre ol laiiidou, than it is to the smaller 
colonies ami dependencies Heme Xiistralui in 
pre-War times (ontnbuted to tlie Institute only 
500/ per annum a.g.iiiist 1000/ given bv C'eyJoii. 
The smnlliT (hqn'iidem les, ami espoeiallv lliost* in the 
tropics, are m mcreasiiig need of the help that may 
be given by an Imperial t o-o[)erativc organisation 
Emphatic testimoiu to the educational value of the 
gallt'ries is tpuht'd 111 the iniiiorilv' report, m which 
New Zealand oilers an increased subsidy if they be 
maintained Tlie tollectioiis ari‘ also condemned on 
the gronml'lluit tlii'v are only of value to people m 
London, a dr.iwbatk shared by all national metro- 
politan institulKins 'J he leasing of the gallerit's is 
recomnieiuled as a means of rinsing 8ooo^. per anniini 
for the general rt'vi'iines ot the Institute For this 
amount costly collections ni.ide and pieseiitetl by 
goveriiiTieiits and imlividuals are to be .scrapped, and 
‘ii building largely laised by private subscriptions, and 
the site given bv the ('omniissioners of the 1851 
Exhibition for an Iniyien.d scieiititic institution, are 
to be handed over to a War Museum. Mr. H. M. 
Liclderdale, Secietary to tiie e.vecutive council, has 
been ayipoiiited Acting Director pendmg the re- 
organisation ol the Institute. 

Thl Tnurs iii its issue for November 28 publishes 
a very interesting photograph showing the eggs of a 
deinosaur against their mitiiral background ; m fact, 
they can scarcely be s.iid to have been removed from 
the beds in which they were so happily preserved. 
The discovery, made by Mr. Koy Chapman Andrews 
when exjiloring a desert region in Mongolia for the 
American Museum of Naturiil History, has excited 
much interest among naturalists, and it is now 
authoritatively announced that surjilus specimens, 
after complete examination and description, will be 
disposed of for about 400/. aynccc. This price cannot 
be regarded as excessive, and the sum realised will 
be used towards defraying the expcn.scs of the ex- 
pedition. W’hen placed on exhibition in , a public 
museum, the egg should certainly be accompanied by 
a copy of thfe photograph iltills^ ^by the 


showing its companions practically situ. By tha1 
time, the scientific report on the occurrence wilt "lie 
available, and will no doubt contain all necessarj 
illustrative material. The relationship of the deino- 
sauna to the crocodiles and to the birds makes the 
discovery of their eggs not in itself surprising ; bul 
the fact that one egg at least contains an embryo 
furnishes hope for the revelation of new links in the 
chain of reptilian descent. Public interest should 
now be still further attracted to tlie fine collection oi 
demosaurian remains in the Natural History galleries 
of the British Museum at South Kensington, and to 
the admirable guide recently issued in connexion with 
them (sec Nature, April 20, 1022, p. 5O1). We can 
already conceive a wall-painting m the American 
Museiiiii of Natural History, depicting the Ciobi 
region 111 Meso/oic times, vviLli ri maternal deinosaui 
aflcctionately bringing up its young. 

.\MONr; the scientific bcrpiests of the late lion, 
N. ('. Kolhschild, whose di'ath was referri'd to in 
Natiike of November 10, p. Oqy, those relating to tlic 
distinguished naturalist’s great collection of Siphon- 
apicra, or fleas, arc of special interest not only to 
entomologists, but also to students, of ’■ insect-borne 
disease. Inehubng does some ,io,O09js]iecimcns 
of fleas in alcoliol, 4550 micros^Se slides, 

representing in all aMt 600 spei uvs, the lollertion 
must prove of price®s value to all Avho in tutiiro 
years desire to inv'^estigate c[uesljons eounectin] vvath 
the epidemiology of bubonic plague, and its trans- 
mission by various spec u*s ot fleas .Mthougli ac'tually 
presented to the Trustees of the Britisli Miiseum in 
iqi3, the collection was, by arrangeinenl , allowed to 
remain temporarily 111 the possession of its ioiiiidcT ; 
and even now a further period will elapse before tlie 
s])ecnn(‘iis, which occupy eight large calnnets, arc 
finally installed at South Kensington. During the 
interval, the catalogue of the cc-)ll<x:tion, which will 
include an illustrated description of every species 
represented in it, will be coiiqiletixl by Dr. K. Jordan, 
the value of whose work on Siphona^itcra, as collabor- 
ator with the late Mr. Rothschild, lias obtained 
world-wide recognition. To provide for the i>ermanent 
maintenance of the collection, Mr. Rothschild has left 
to the Trustees of the British Musenm 10,000/. upon 
trust, in order that the income thereof may be 
utilised to pay the salary of a qualified custodian. In 
the testator’s will, the request is made that Mr. 
F. J. Cox, his assistant, should be employed in the 
latter capacity. Mr. Cox is known to possess a wide 
knowledge of Siphon aptcra, and it was by him that^ 
at the instance and expense of Mr. Rothschild, tile 
small collection of fleas already belonging to the 
Mui^um was catalogued and arranged some years 
ago. 

It is rumoured, but we hope without foundation* 
that a suggestion has been made to the Albanian 
(iovernment that exclusive rights of excavating in 
Albania should , be asMgned to French archaeologists* 
with possession of a Oon8i<!^»|iip ;pro^tioh.of the 

the 
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right of the- Albanian Government to maJte such 
airangeme'nts aa it thinks best for the investigation 
and preservation of the antiquities of that country, 
such a course as is proposed cannot, on the face of it, 
be considered in the best interests of science. It is 
not intended to cast any reHcction upon the ability 
or disinterestedness of the archaeologists of France or 
any other countr>’' ; but scientific investigation should 
be free from the trammels of nationality. The 
position in the Balkans is already one of some 
difficulty, as recent legislation in Greece has restricted 
the number of excavations which will be permitted 
to the Schools of Archaiology beyond those alrea<ly 
in being, while in Serbia concessions for excavation 
are not to be granted at all to foreigners. In view of 
the great importance of the wliolc Balkan area lor 
archaeological studies, any further restriction, such 
as this proposal to confine excavalion m Albania to 
scientific workers of one nationality only, would be 
peculiarly unfortunate 

A XECKSSAKV conseipience of any mcrecused mteiest 
in, and consideiation of, science and scientific workers 
by the general public will be an examination of the 
part that science has played in producing the bad, as 
wtU as tlie good, features of modern civilisation. It 
i'^ natural that the advance of science in penctiatmg 
the mysteries ot the universe, or its essential part in 
promoting tlio de\'(’l()pmenl ot material resources and 
making possible media meal production ol com- 
modities necessary lor peace or war, should be a 
satisfactory subject of contemplation to tlic scientific 
worker. But the jmblic will not oiilv ask about tlie 
responsibility of men of seieiicc foi tlu* development 
of fertilisers or ot poison gases, but also what they 
think IS the relation between the present jiossiblo 
le\'el of jmxliu ti\ity and flie present ileslitiition in 
every cimIisimI state. Ihof. J'" Soddy anticipated 
such cpicstions as iln'sc m his “ ('artc.sian J^conoiriKS ” 
lectures, and he develojied tliciii m a lecture entitled 
'' The Inversion of .Science.” given at the Guild House, 
Eccleston Siinarc, on Thursday, November 20, lie 
pointed out the strange coincidence of the perfection 
by James Watt m 1774 of the steam engine which 
was to revolutionise all the methods and possibilities 
of production, and the elaboration in 1776 by Adam 
Smith in ‘‘ The Wealth of Nations ” of a system of 
economics founded on the conditions prevailing in the 
pre-scientific stage of society, which has nevertheless 
continued to be applied, with the result of an almost 
unlimited capacity for production that cannot be 
exercised because of a completely erroneous standard 
of values. Prof Soddy held that wealth must cease 
to be reckoned by any artificial standard, whether 
of gold or of the arbitrary judgment of financial 
magnates, and be calculated on the actual or potential 
production of the necessities of life. 

During the War many unsuccessful experiments 
were tried to bring to a stop from a distance motor 
cars or aeroplanes. According to an announcement 
in La LiheriS, a French engineer feias given practical 
proof of an invention , that enables him to stop the 
motors ol ^ or a motor car at .a distance 
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pF about ,50 yards. It is quite possible that the 
emission of very strong Hertzian waves might 
interrupt the proper functioning of magneto^ at this 
distance,' but we cannot infer that it would be equally 
simple to stop the motor of an aeroplane in full flight 
at a distance of a few miles. In anv event the 
problem of protecting the magnetos of the motors 
from interference by suitably screening them would 
be an easy one. 

The transniis.sion of a broadcast programme across 
the Atlaiilic by the British Broadcasting Company in 
the earlv hours of No\ eniber 2(1 was a fairly successful 
one. From 3 to 3.. 13 am. the B.B.C. sent out a 
concert troiii London on its normal w^avc length and 
power. This was Imiadcasted again simultaneously 
by the othvr British stations, each 011 its own wave 
length. -Ml the stations, w-ith the exception of 
Birmingham, Manchester, and Aberdeen, were clearly 
heard 111 America During the winter months trans- 
atlantic telcplioin and broadcasting is generally 
hucccsstul during nighl-tuiie. J luring the early hours 
of November 27, Aiuencaii stations broadcasted. 
Seveial of them wen* hixird in diflercnt places in Great 
Britain, but the atmosplicrics uii fortunately were 
very imidi m evidence and so tlie experiments could 
not be legarded us successful On December 22 the 
Uatiio Society of (h'cat Britain will make exiicrimenls, 
in corijiuictum watli American amat(*urs, between 
I and 3 AM. The GPO has given permission to 
some amat^Mir stations to increase their normal power 
(10 watts) to Jooo watts lor these tests 

Wi regret to note an announcement m the De- 
emnber issue ol l)isiaii>^ry that this nninbet is to be 
the last to appear. All who arc intiTesled in the 
spread ol a knowledge and appreciation of tJie results 
ol scicnlifu investigation among the general public 
will regret the disappearance of this publication. 
Smi’c it was founded ni 1020, Discovery has con- 
sistently maintained a liigh standard of scientific 
ac( nracy, and has jilaced Ix'fore its readers in clear 
and iioii-technical langii.igc a large nninber of articles, 
neces.sarily v.irying considerably in merit, which were 
selected with the cxpre.s.s mlenlioii of keeping readers 
abreast of the latest movements of Ihouglit in the 
scientilic world. It was started under favourable 
auspices at a tunc when the events of the Wat had 
im]>ressed upon the public mind the value of scientific 
research from a practical point of view. Its com- 
mittee of management consisted of rejircseniatives of 
the most important of the scientific and learned 
societies, and amongst its contributors it has numbered 
some of Ihe most prominent of the scientilic men of 
the day. Yet notwithstanding these fai.ts, and not- 
with.standing a wide appreciation of its merits as a 
popular scientific publication, it has failed through 
lack of public support. 

It was stated m our issue of December i, p. 803, 
that the Science Collections from the Western 
Galleries of the Science IMiiscum, South Kensington, 
had been removed to threC unfinished galleries of 
the new Science Museum building, and that one of 
these galleries has now been thrown open to the 
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public. 111 this are the following exhibits : As- 
tronomy : Sundials, astrolabes, and similar instru- 
ments, transit instruments, etjualorials, astronomical 
photographs, telescopes, original apparatus and 
instruments made or used bv tJu* HersdieK. Survey- 
inyi \ Instruments illiislratmg the de\clopnicnt of 
the Iheofiulite ami levt'l, imlmliiig Kamsden's three- 
feet theodohti , Mrtrarolnqv Almost the whole 
section as ])r(\i()uslv cxlulnterl, with a recent 
ac<imsilion— .1 ])laster cast of an (mtIv Korean 
rain-gauge. ( hnui'<trv • llislonta) apparatus and 
specimens, meludiiig appai.iliis of h.iraday anil 
(iraham ; Martlev’s original speetrogr.iph : rejiliea 
of J^riestlev’s original nvvgeii appar.ilns , models of 
chemical works Optiis MictoMojH's, telescopes, 
spectacles, polariseopi's, earlv moMiig-piidiire devices 
Sound: h',arlv talking ni.ulnnes, nuliuling Kdismi's 
original jihonogiaph , mslrnmenls used 111 sound- 
ranging linlanv Models of llouirs. About eight\ 
percent, of the Scuau r ( olletlions w-ill be m storage 
until more space liecomes .ivaihiblc ' 

It is annouTiK'd in the Times that 1 000, 000 traiies 

(more th/in lOo.ooo/) w.is coliirted lor the henelit 
of French scieiitilic laboratories on the occasion ol 
“ Pasteur Dav ” 

Dh. h'. VV W'li.i w 'W, I P , New foinidl.ind. pro\ ides 
an mterestnig running lumnieiil on llie him pro- 
duction " Nanook of the Noith ” .it the Polytechnic 
Hall, London. Ilis l.ilk, b.ised upon jaTsoiicd ex- 
perience, takes the pliue of tlie t ustomarv (.iptions 
and makes more nvil this unlomhed .mil unrehearsed 
picture story of tlie aclii.il life of the ICskimos on the 
WT‘st sido of I iij^.iv.i 'Pile miisiicd aceoinpanmienl 
to the closing si cne, .m Ari'lic hh/j'ard, enhances the 
fcllect so stionglv th.il the impression of desohite 
brutality lasts long .iftin- the vision leases l\lr 
F'laherty’s jnetiiri' is .issnredlv one to si'e 

IjlEci^NT additions to the N.itional Portrait thilliTv 
include the porir.uts of tliiee lormer fellows of the 
Koval Society, nameU • Sir (leorge Howard D.irwiii, 
K r.P (ihj5 101,1), Sir Henry Cliailes Pmgleheld, lU 
(1752 18.22), ami Mr Philip Metealfe (17^5 iSiS). 

Thf. Huxley niedal of tlu' ]\’oval Anthro])ological 
Institute tor the a ear 102.^ has been awarded by the 
Council to Dr. If Sidney Hartland, the welLkiiown 
authority on folklore and tlie author of “ Primitive 
Paternity ” .mil other pioneer works on social 
anthropology rnfortim.itely. tin* state of Dr 
Hartland ’s health in the earlier part of the year has 
precluded him from preparing tlie Hnxley meniorial 
lecture, avIucIi it is iisnnl for the recipient to ilcliver 
on the occasion of tlie presentation of the medal. 
The Huxley medal for thi' \ ear 102.^ has Immui awarded 
to Dr. Henri \ crneait, of I ‘.ins, iiy whom tlie Huxley 
memorial lecture lor i<i2 \ will be delivered m Novem- 
ber next 

Mr. Josi.pji B.vuiKOjn’ lias been elected Fulleriaii 
professor of ])h\ siology at tlie Royal Institution m 
succession to Sir Arthur Keitli. M le Due de Broglie, 
Dx. C. L Clmllaiimc, and Profs Debye, Einstein, 
Groth and von Lauc have been elected honorary ' 
memliers of the Institution. ■ , . ‘ J 
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The British and Foreign Sailors' Society, In- 
corporated, The Passmore Edivards Sailors' Palace, 
()8o Commercial Road, London, E14, supplies Christ- 
mas parcels regularly to more than 600 lighthouses 
and lightships ; in addition it maintains 650 ships’ 
libraries afloat, and parcels of literature and magazines 
are regularly placed by the Society on outgoing ships. 
Gifts of literature, books, magazines, etc,, Avoiild be 
welcomed at tlie SocietA^’s headiiuarlers. 

The following olficers and commitlee of the Uni- 
versity of Durham Philosopliical Society for the 
Session 1923-24^ have liccn elected: President: 
Kt. Hon. Ifarl oi Durham; ] 'ire-Presidcnts : Hon. 
Sir ('has. A, Parsons, Sir Thco. Morison, Dr. T. H. 
Havelock, Dr. H. Stroud, Prof. H. Louis, and Mr. 
\V. Hall , (hnnmittve ■ ('ommamler C. J HaAvkes, 
Dr 11 . V A Briscoe, Dr G. K. Cioldsbrough, Dr. 
f. .\. Sinythc, .Mr S H. Collins, and Mr, Rhys 
'I'liomas, hditor . Dr. G. W. Todd; Librarian: 
Dr F. Bradshaw'; Seiretaries . Mr. J W BuUcrw^ell 
and Mr. P> Millard Gnlliths The second edition of 
the “ Dr. Theodore Mer/ ” Memorial Number of the’ 
Proceedings is now m the Press 

-A 1 a meeting held m June l.isf, it was decided UP 
est.ililish a memorial to tlie kite Prol. A I) Waller 
and .Mrs Waller in the form of liinil loi scientific 
lesearih to be aiiministered hv the ('ouneil of the 
London (Royal I'lee llospit.il) Si I100I ol .Meiheme for 
Women (Nvirin, June lO, p Si.S) Piul Wkiller 
WTis also leiUirer m ])hysii)logy ,it St Marv's Hospital 
Meilieal School lor nmeteen \e,irs, ;iud i1 is uoav 
piojMised to esl.dih.sli .111 .Klditioii.il niemonal in the 
form of a rese.ireli room, to be known as the W.iller 
Kcseaich Laboratorv^ in lomu'xion with tlie Physio- 
logical Dcpaitment laige .iiid dislingnishcd 

commitlee of British .mil foreign scientific workers 
h.is lieen formed to carry out the memon.d si hemes 
Siibsciiptions marked aeeordmgly if thcA' ari' mtciuled 
for the St Alary’s Hosfntal .Medical School memorial, 
slnmld be sent to the lion treasurer ol the fund. 
Prof J Mellanbv, St I'homas’s llospil.d Medu.'il 
Sehool, London, S Iv 1 

Mr. W H llorFEKF h.is beim ,ipj)oinlccl b;y the 
('oimiil of the rmveisity of Leeds to be research 
eluMiiist to the Joint Research Committee of the 
National P>enzole Assoc latnm and the UniversitA’ m 
succession to Prof. F (' Williams, who resigned his 
appointment on September 30, on his I'leition to the 
Ramsay memorial chair of chemical engineering in 
the I’mversity of I.ondon Air Hollert took a first 
class at Oxford m loi.p in the linal lionour school of 
natural science (chemistry), and was also awarded a 
rescan li .scholarship at Je.sus College. In mnj he 
was ap])oiiited to a research fellowship of the Salters’ 
Institute of induslnal chemistry. More recently, lie 
has worked as research chemist to a Lancashire firm 
engaged in the coal tar mdustrAg and has also had 
experienc e at H Al. Fuel Research Station, (TreenAvich. 
Mr. Hollert will work in the Department of ( 3 oal Gas 
and Fuel Industries of the University of Leeds, under 
thfe supervision oLProf. J. W. Cobj>, particularly in 
conn^ion . with ;) the .pi -iixareasipig the 

home ftiironlies riAirf .L- Aa 
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pROF» K, Smithells resigned in June last the chair 
of chemistry in the University of Leeds, which he had' 
held with much distinctioTi since, in 1886, he was 
appointed in the old Yorkshire College. His part 
in promoting the foundation of the University of 
Leeds, in bringing technological studies into relation 
with other work of the I 'niversity, in furthering 
chemistry and its technical applications, and in 
linking up the University with the comm unity it 
serves, is well worthy of commemoration, and a 
committee has been appointed to raise funds for this 
purpose. With the inonev obtained it is propo.sed 
to have a portrait of Prof Smithells painted for 
presentation to the University, and to establish in 
his name, and bv liis advice, a fellowship or scholar- 
ship within iJie Univcrsitv two means bv which 
his connexion with tJie I’niversitv will be handed 
<lown to posterity. Subscriptions, ina<le ]>ayable to 
the treasurer of the Sniithells IhiikI. should be for- 
warded to Mr. A. Cx. Luptoii, Jieechwood, Poundliay, 
J^eeds 

Mk Paul (' Stanulky, a.ssociale curator of plants 
in the N^itional .Miiseuin, Smithsonian Institution, 
has left Washingion for 1 ‘aiinma, where he will make 
investigations of the plant life of tin* Canal zone and 
its immediate \’i<'mitv 1’lns work, undertaken m 
cooperation with the Department of .Xgneulliire, 
lia.s for Its object the preparation of a descriptive* and 
illustrated account ot the plants occurring m the 
region. Jlotaincal exploration of the Isthmus of 
f’anania was begun about 1 790 liy Lms Nee, a h'rench- 
man, who accomjiaiiK'd the lanious navigator Mala- 
sjima on his voyage aiouiid the world. A very 
extensne col](*ctioii also was obtained by the Snuth- 
soiiiaii Biological Survey of the Panama Canal Zone 
in 1910 1 1, and more recent collectors have forwarded 
to the National IMiiseuni iiotcw'orthy collections, so 
that at the present time moie than .itioo species of 
plants are known Irom the region. lYoin a botanical 
point of view tJu* Isthmus lias not been thoroughly 
exjilored, however, and it is jirobable that further 
work there wall increase tins number by 50 per cent. 
Panama is particularly rich in jialnis, and has a good 
representation of orchids and terns. After spending 
about tw^o montlis in Panama, Mr. Staiulley will go 
to Costa Rjca to make further collections of plants. 

In the course of his presidential address to the 
Institution of Civil Engineers delivered on November 
6, Sir Charles T.angbridge Morgan had a good deal 
to say in encouragement of the numerous young men 
seeking to enter the civil engineering profession, often 
with an equipment of scientific knowledge and general 
education which winild have been regarded as excep- 
tional in his own early days. Sir Charles traced the 
development erf transportation in Greater I.ondoii 
during the past fifty years, and gave a number of 
interesting tables relating to local railways, suburban 
sections of main-line railways, tramways, omnibuses, 
etc, ; these carried a total of 1,036,806,934 pass- 
enger in j9(io,^and 3,i25,32i,|;2z*in 1920, From the 
devclopspiTOts which taken plaoe^, .and, others: I 

.'A 'Ck'eb* 'll nil ■ mi hVfiTiM ii' AVw **4 


permanent decline. No one can deny th^t there is 
reason for temporary discouragement of young men 
who Are at present confronted ivith extrabrlinary 
difficulty in obtaining work. If the older, jinembera 
were to shut tlieir eyes to the seriousness of the 
position of junior members of the profession, they 
would be failing in their duty. It is the part of such 
bodies as the Institution of ('ivil Engineers to do all, 
that can be done h\ organisation, encouragement, 
and co-operation to hasten that recovery of the whole 
profession to wliieli all look forward. 

A ouiOK. wdth code and instructions, relative to 
wireless weather telegrajihy m Great Britain and the 
countries of Europe and Nortli Africa, has rccehtly 
been issued by the Meteorological Office of the Air 
Ministry (M.O. 232, H.M S.O 2.s Oi/ net). The 
details of the iiK'teorological messages transmitted 
by the several countries are *aiTanged 011 a uniform 
plan. Times of sending are explained and the 
mea^iings of the symbols used, so that any one 
having the suitable eipnpment can receive both 
reports and forecasts. The issue of jiarticulats of 
the messages from dittorenl countries is brought 
up to date, and amending notices will be issued as 
rcijiiired from time to time Purchasers of this new 
edition of the guide will be informed when fresh 
notices are issued if they notify the Director of the 
Meteorological Office that Ihev desire to receive the 
information Use can be made of nu'ssages trans- 
mitted to the Meteorological Office bv the aid of 
which the daily weather ri'ports and forecasts are 
prepared for the Press and the general public. In 
addition to this a “ general inference ” i? issued at 
9.15 AM and 8 pm. based on observations taken at 
miiuerous local and foreign stations as well as over 
the .Atlantic. An example is given of the “ general 
inference,” and it is stated that ” the first tr^s- 
mission of this report is made at tim words a minute 
for the benefit of amatimrs ” The message is in, 
plain language, and can be readily understood by 
others than meteorologists, ddie geneial inference 
IS in effect a picture in word.s from which a general 
survey of the prevailing and controlling weather 
conditions can be obtained. 

Thi-: annual reports of the Smithsonian Institution 
of Washington contain not only full sfatements of the 
activities of the Institution iluring the year,' but also 
a large general apjieiulix winch consists of a miscel- 
laneous collection of memoirs covering a wide range 
of subjects. This appendix forms fully three- 
quarters of the volume for 1921, whicli has recently 
been issued, and it provides a valuable collection of 
noteworthy scientific papers issued iliinng the year/ 
Many of the items are original ami by American 
workers, while others are translations and reprints^ 
Among the latter are : ” Cosmogeny and Stellar Evolu- 
tion.” by Mr. J. 11 . Jeans, from Naturk of June3oand 
July 7, 1921 ; and ” The Age of the Earth,” by Lord 
Ualeigh. Prof. W. J. Sollas, Prof. J. W. Gregory, and 
Dr. Harold Jeftreys, from Nature of October 27,9 
,1921. The translations included are : ” The Dia- 
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Grubb. A wireless department has been established 
by Messrs. Baker, and a list of the apparatus available, 
all of which is new, has been added to the catalogue of 
second-hand instruments. 

In the Year-book of the Royal Society of Tropical 
Medicine and Hygiene, Session 1923-24, recently 
issued, an account with illustrations is given of the 
Chalmers and M.uison memorial medals of the 
Society. The former, founded bv a donation from 
Mrs. Chalmers, is m memory of 1 )r. Albert J . C'dialmers ; 
the latter, by a .surplus of a yjortrait fund, is in memory 
of Sir Patrick Mansoii The Chalmer.s medal is. 
awarded bienniahv, and this year has been presented 
to M, 1C Koiibaiid, of the Pasteur Institute, Paris. 
The Maiison medal is awarded trienmally, and has- 
been presented to Sir David Priice. 

Tun Cambridge Philosopbical Society is to publish, 
through the Cambridge Umvcrsitv Press, as separa e 
.supplements to the Proceedings, translations of Dr, 
Riels Jiohr's present senes of papers “ tfn the 
Application of the Oiiantum Theorv to Atomic 
Structure,” Part 1 of wlncli has already appeared 
in the Zcitsihri^t Jur vol xm (1023). The 

translation ol Part I will be (doselv followed by a 
some mu-rest, „(! n,„l oistnietive act.ols arc r.v<-., ol traosUUoo ot Part JP, wh.gh .t ,s l,o,.e,l will 

theK™eral],ro,>erl,esolol.,..etivesa.,clov.-|>..-r<-s.anrl , ,„„uHa,.e<.nslv will, the Germaa vers, on. 

ol 0,e,r claas„.cat,o„ j |,osl„lal«v 

Mkssks, C B.vki u, ol .-,,4 H,rI, UoH,orn, Lon.loi,, <>* I''*-' ^"'1 ''•"■I II. vutli tlie tlieor>- 

W.C I, have reeeiiltv ,ssiie(i a new clas.s,li(-(l list ot ol senes s|K'etra. 

secoud-haiul scientilie mstruments (No 70) which ICkkma -In our issue oi Novemlu'r id, [> 70). m 
they have lor disposal. The eiitalogue contains a large the Ueseareli Item on the ICarh' Iholinseult'ans, for 
as.sortm<'n» of a])]iaratus, and yiarticularly of micro- “ Schlasser ” lead ” Schlosser ” , Dei emlier i, p. Sob, 
scopes, telescopes, and tlu'ir accessories Among the m the Researdi Item on tlie Cheiio])ti'rvguini in 

astronomical tt'lescopes (refractors) are a 12 in. \niplnbia, liiu' 3 from end, for ” its lust 1 ’ ” rcatl 

etpiatonal and a 7} 111 , both b\’ f'uoki', and an 8 m by 1 “ its fust ‘ c ’ ” 

Our Astronomical Column. 

The Di'd-MUf-K Mmcoii Smnvi-k— Mr W. V (omiovmo.n to Omickon ('i.ri The mteiesting 
Denning wTites • ” Tins animal di.splav of meteors may variable Onneron or Mira ('eti has been found by 

lie expected on the mglit of Wednesdav, December 12, Prof. H (i AiLkeii (Harv. Coll Obs. fhill No. 

W'hen it will probably reach its ma.\imum intensity to have a close companion, at distaiici' roi", jiositioii 
The shower is visible, though it .siipjiltes very few angle 132-3'. The companion w'as blui.sh m colour, 
meteors, during the lirst week of December, and the ami on October 19 was full\- half a magnitude fainter 
radiant point appears to be a moving one like that than the vTinable The tanlv discovery of a com- 
of the August Perseuls. As the moon will be absent paninn to such a well-serutinisoH star is remarkable, 
from the evening sky during the carlv part of l>e- and suggests that the distance may be increasing. It 

cember this year, it will be possible to wati h the will doubtless be carefully followed in the hope of 

oncoming and develojuiient of the shower if we obtaining an orbit, winch would determine the mass 
get sufiicieiitly ( le.ir weather The position ol the of Mira, ft is possible, however, that the pair is aa 
radiant on Dec. i will be about 08“^ Hoc. 5, optical, not a phy.sical, double. 

i04°-f33''. on Dec 10, and Dec 15. 

nh° 132 ". Prot’osed Ohsi kvatoky in New Zealand. —7‘he 

” Occasionallv, the shower yiroves a rich one and Bulletin of the New Zealand Astronomical Society 
supplies alioiit 40 or 50 meteors per hour, but the announces lliat the University of Yale has offered a 
most abundant displavs are usually witnessed m the large telescope for astronomical observation m New 
morning lioiirs, as tlie radiant is then at a greater Zealand, provided a good site can be found, the con- 
altitude 111. Ill m the (virher part of the night Jn dition.s of seeing to be tested with a tele.scopc of 6 or 
1920, oil Dec 12, the shower returned with con- 7 111. aperture, in a similar manner to the tests made 
sulerable strength, though it does not ayipear to have before setting up the Victoria telescope m British 
been well observed, 111 ronsequeiice of unfavourable (kilumbia. The New Zealand Government has been 
weather. approached to grant funds for this examination, and 

“Tlie individual meteors of this stream are moilcr- has given a hopeful reply. The difficult)' appears to- 
ately .swift and short, and - as they do not often be to combine gooff seeing with , convent acc^. 
leave streaks or trains they are rather difficult to Most of tlia, towns are ni^r tlte the seeing 

record accurately. The radiant poitit is therefore not. .‘is jpoor^ Yai)ions ainateur 

nfteri dfitprinitiiwl a.s corrfictlw'iAs thatiof, ttifi^Piarseida It the 


Development of the Evolutionary Idea,” by Brani- 
slav Petronievics, which is a translation of the first 
chapter of Petronievics’ work, “ L’£ volution univer- 
selle ” ; ” The Hereditv of Acquired Characters,” by 
Prof, L. Cu(5not, from the Rerue Gcnirale dcs Sciences 
of October 15, 1921 ; ” TJie Indian in Literature,” by 
Herman F. C. ten Kate, from papers published in the 
Dutch magazines J)r G«/s' (kjD;) and De West Inibsche 
Gids (1920) ; and ” The Alimentary Kdiieation of 
Children,” by J'rof. Marcel J^abbe, from the Ream 
scientijique of September 10, 1921. 

The Christnuis lectures at the Koval institution, 
which arc to be delivered this year by Sir William 
Bragg, will be published afterwards m book form by 
Messrs. G. Bell and Sons, Lid., under the title, 
” Concerning the Nature ol 'rhings ” 

We have rikcived horn ,\h*ssrs Ogdvv and Co., 
18 Bloornsbiirv .S<| , WC 1, the British agents, new 
editions of Li-it/ eatalogues of miero.scopes and dis- 
secting microscopes jiiid magnifiers. .Mieroseopcs, 
objectives, magiulKTs, and other apparatus of all 
types are listed, and the pnreha.siT has a wide choice 
as regards both elaluiralion and ]inee in addition. 
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Research Items. 


The Causal Organism of Braxy in Sheep. — 
There has been much dispute regarding the essential 
symptoms and the causal organism of braxy What 
may be called the old school considered the disease 
to be due to an anaerobic, motile, .spore - bearing 
bacillus, giving rise to an inflammatory condition 
of the fourth stomach But the latest review of 
our present stale of knowledge, bv J)r. J P. McGowan 
{Centfalbl. f. BaktenoJ , Parasit., und hifekiion'ikr., 
Jena, Bd. qi, 102^), shows that, in face of tlie criticism 
of continental workers ami of the author himself, 
this view must be abandoned, for feeding or inocula- 
tion with the allegeil eaiisal organism fails to produce 
braxv. It woultl also a]ipear that the symptoms 
usually consuliTed to be those of braxy are in reality 
very rajnd posl-mortinii piitretactive ( lianges. Ex- 
amination of \(‘ry fresli caicases shows the abundant 
presence in pare culture of Baulhts hipolart'i scpfjcus 
ovtHW, inoculation with which r(']irodnced tlie disease , 
and tins would mdicate that braxy is a livperaciiti* 
form of hieniorrhafiie scptica'inid. Sheep are pre 
(lis])osed to .ittack undiT conditions ol lowered 
resistanee, often dejiemicnt upon dimatie factors, 
such as th(' presence ol a large' (juantity of frosted 
gr.’iss in the Jood, or exposure to severe day and night 
lluctiiahons ol temperature. Sheep which are feed- 
ing poorly seldom suilt'r from the disease, and to this 
fact the authoi attributes the success of tlie Avell- 
kmnvn pig dung drench and of llu' " vaccines ” 
prepan'd fremi non-eaiisal liacilh, since both treat- 
ments tlirow tlie sheep seiionsh out of eonditioii 

Tnsumn 'I'Jic du'mistv of iii'^ttlin is described 111 
an article by Mr Norman levers m th<' Client nal Age 
for Novi'inber y So far back as 1SK3 Mering and 
Minkowski noticed tliiit complete exlirjiatioii of ])an- 
creas from dogs was toDowed witlini a few days by 
diabetic symptoms similar to those oliserved in human 
beings. Li'jmie suggi'sted tliat the pancreas gave 
some secretion winch controlled carbohydrate meta- 
bolism, and this vuwv gamed ground Schafer sug- 
gested the name “ msuliiu' ” for the secretion pro- 
duced bv (’('rl.iin groups of small cells in the paiu'reas. 
Many allein])!*- were made to preji.ire an extract of 
the jiaiien'as vcliieh on mieetion would reduc.e the 
blood sugar ol .1 diabetie patient, but it was iett for 
Drs Banting and Best, w'orkmg under Prof. | j N. 
Macleod at Toronto University, to crown these eJiorts 
with success Mr. Evers describes the original 
method of extraction 111 .some detail, and considers 
the subseciuent im]irovements , he also treats of the 
purification, chemical properties, and of the other 
sources of the substance. Apparently, for tlie present, 
ox and pig pancreas are the only av'ailalile economic 
sources It wall be recalled that an article by T’rof. 
J. J. K. Macleod di'scribing the action of insulin 
appeared m NatukT' ol October 27, p (>25. 

Tropical Ami rican Ascomvckiks. — A mong the 
Ascomycetes of Tropical America are several ])uz:/,ling 
forms of Disc'oniycctes, wdiich in habit recall rather the 
Basidiomycetons germs, Auriciilaria. Just before his 
death the late F’rof. Durand had revised a mnnber 
of these forms, ainl Ins tindings ha\g been published 
bv Dr. Koland Thaxter, witli some notes and two 
plates of figures added. 1'he long-cstaljlished germs, 
Miclotis Fr., is now^ clearly characterised for tJic first 
time, whilst some other curious species, including 
some previously grouped under CdJrdierites Mont, are 
now placed -ift a newly .ftitmed, genua,,, lononfidotis , 
Durandy genus ared,esc^bed,J 


Control of Disease in the Palmyra Palm. — 
Something of the problem involved in carrying oiit 
remedial methods in phytopathology is to be seen in 
the report by W. IMcJtae, appearing m the Memoirs, 
of the Department of Agriculture in India, volume 12, 
No. II, July 1023. In 1005 Dr E. J. Butler 
identified 'Pfiytuphthora pahnivora, But!., as the cause- 
of the serious dis<>asc of the Palmyra palm, Borassus 
flahellifer Einn., occurring m tlie Madras Presidency. 
Tliis palm is of great importance to the native 
communitv both for its fruit and for its use as the 
source of a fermentable liipiul used in the preparation 
of toddy. For the latter purpose the leaves at the 
apex of the sJioot are cut. Older leaves are some- 
times cut also for use either as fuel or as a source of 
fibre, (’ontrol of the disease has involved the 
cullmg, removal, and burning of the green tips of 
di.scased trees and then, as experience showed it 
possibh', the removal of outdr diseased leaves from 
less severely atiected trees, winch then frequently 
recovered from the disease 'riie author concludes 
that, during the fifteen vears in which the control 
operations which ho revu'ws liave been in progress, 
some three-quarters of a million palms have been 
saved, and lie afhrtns definitely that the disease has 
been reduced from a grave inenai'.e in 1908 to 
a controlled problem at the present time. The 
operations, earned out bv native wuirkers under the 
supervision of a special statl recniiteLl from the 
Revenue Branch of the District Adminislration, are 
estimated to have cost 20,000/ for the period 1916- 
i<i2i. L nlil the application of the Pest Act, every- 
thing had to be <lone with the acipiie.scence and 
co-operation of the villagers, the result being so careful 
an attention to piopag.inda and education in the- 
reasons for remedial measures that tlurin# the firsts 
two years’ opt-rafion of the compulsory clauses, 
contained in the Pest Act only one prosecution has 
proved necessary. 

Thi. Theory or Isospasy — \\ the meeting of the 
Roval Geographical Society on November 12, two* 
])apers discussing the theory of isostasy from very 
divergent angles were prescMited. The briefer one, 

“ Doubts and Suggestions on I'errestrial bsostasy," by 
Captain Alberto Alessio, is intuxil of Kayford’s 
method of treating Pratt’s hypothesis . his as.sertion 
that the field of forte of giavity. being observed only 
at a limited number of polnt^, can be produced in an" 
infinite variety of ways liv appropriate distributions. 
of density mav be assc'iitcd to ; but he brings lorward 
no arguments of snfficient weight to explain away the 
value of Hayford’s simple geneial hypothesis as to the 
distribution of density inider niountaiii or oceanic 
regions, as a means of accounting lor variations in the 
gravitational field 'I’he second pajier, on " Abnormal 
Densities m the Earth’s Crust disclnscd by Amllysis 
of (ieodetic Data,” is by Prof. \V. Bow ie, of the United- 
States Coast and Geodetic Survey, who has continued 
Uayford’s isoslatic researches It is a valuable and 
inleresimg resumes of flu' present state of the theory, 
indicating lioth its maiiv snei esses and the extent to 
which it is to lie rc'garded as a simplification — ^for 
purposes of preliminary analvsis and computation — 
ol the probable real fac ts file anomalies or differ- 
ences of the observed gravity data from the \alues 
calculated by Hayforcl’s nu'thod are shuw-n to be much 
less than those Irom the values calculated by Bouguer’s 
method, m which no account is taken of the isostatic 
compieiisation. It is also shown that the Bouguer 
Z anomalies increase rapidly for elevated stations, while 
isQstatic gjtoraalie^ show a purely normal 
:f-itjpddieQ^~dJsrt^ - Ev^ so, a considerable class. 



844 


NATURE 


of cases lil which the iaostatic anomalies suggest , 
■decided departures jEroni isostatio eq^iUbrium can be 
reasonably accounted for by what niay be regarded 
as a seonid approximation to the facts ; the simple 
Hayfordian theory is that the compensating excess 
■or defect of density is distributed uniformly through- 
out a column ot a terlam depth, independent of 
locality. Prof, liowie has shoun that in many cases 
there is geological e\i<l(nce for the existence of 
heavier or lighter rocks (as the ca.se may be) nearer 
the surface, and tliat these are capable of accounting 
for many of the anomalies referred to, without sup- 
posing the isostatic compensation to be ineoniplctc. 

Carbomsa'i lo.v OK Com 'I he I'liel lieseareh 
Board has issued a report (Technical J^aper No 8) on 
“ The Steaming of Wigan .Arley Coal in Vertical (las 
Betorts " (ll.MSO., t^/ nctl It sets out the 
results which were obtained when this particular coal 
was carbonised with gradually increasing (piantitic« 
of steam m the (dovcr-West Mirtical retorts of the 
Puel Research Hoard’s expciimeiital station at 
Ctrecnwich. J'hc coal is one largely used for gas- 
making in Lancashire, and the tests on it weie carried 
out " at the reipiesl of tlie Preston (has Compaiu', the 
Wigan Coal and Iron ('onipanv, lAd , and IMessrs. 
West's (ias Improvement Company, iTd , these firms 
combining to bear the cost of p)o tons of cnal for the 
purpose.” ;\ large amount of detail as to the results 
obtained finds its place in the text ot the rejiort, and 
particularly in tables gisen at the end, from which 
it is plain that an attempt lias Ix-eii inaile to seenre 
as much information as possible (hiring the tests for 
the guidance of gas engineers w ho mav be tlimkmg 
of using this coal. It is interesting to note that .some 
-data have been acquired for tlie iiiel consumption, as 
reported thus ” Ihe amount ot lieat retpiired per 
ton for the cai boinsiition nf this coal, including the 
sensible heat in the products, varied fnim i po therms 
'with 5 per cent steam to 18-25 therms with 20 per 
cent. vSteain. 'J'he intermediate points were not 
obtainable owing to the amount of heal winch was 
taken up by the setting when onlv three retorts were 
in use being unknow'n.” 

TEMPKaATOKh-MKASUKINC I NS rkUMK NTS - - \ USO- 
ful bookh't of 71 pages has been issued by the 
Cambridge and Paul Instrument ('oinpany. m which 
a concise account is given of the various teinperature- 
measuring inslrnments made bv Hus linn A perusal 
of its contents sJiows that the number of useful 
devices applicable to the measurement of temperature 
is continually increasing, so that Hu* user has now 
a much wider choice than heretofore. Descriptions 
are given of dial and index Ihernioinetcrs, the latter 
being provided with an electric alarm atlachment 
for ringing a bell when the leinperature dillers from 
that at which it IS desired to work. With both these 
types continuous records mav be taken on charts 
by means of a moving pen In connexion with 
platinum rcsi*itance thennouicters, direct-reading 
indicators for any assigned range are providt*rl, in 
which the movements of the pointer depend upon 
the extent to which a Wheatstone bridge is thrown 
out of balance bv the \arving resistance of the 
platinum at dillerent tempeiatures. Thcrmo-electnc 
•pyrometers, with base-metal and rare-inetal couples 
and suitable nulicators and recorders, are described ; 
a form used for measuring surface temperatures, and 
methods of cold-junclion control, being of special 
, interest. Amongst radiation and optical pyrometers, 
a description is given of a recent pattern of the 
disappearing filament type, capable of re.admg to 
2100* C, A new feature is the introduction of'r 
devices for. the automatic control of tempemhir^s,.; 
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Control is effected from the indicator by means of a 
relay, which comes into- action when, the required 
temperature is reached, and operates a mechanism 
which regulates the supply from the source of heat. 
The instruments described under this head represent a 
distiiicl advance m temperature-measuring appliances. 

“FishIxNg” IK (bi.-whi.L Drilling. —Fishing is 
a term employed by the driller to cover a multitude * 
of diflcrcnt operations coiinectetl with ihe drilling 
of oil-w-clls, but it IS invariably synonymous with 
trouble of some kind or other, and always calls for 
the greale^t skill and mgemnty on the part of the 
operators concerned. Technically .speaking, the pro- 
cesses of sule-tracking of tools, casing, or snmlar 
obstruction, freqiieiitlv necessary in emergency, also 
come within the purview of ” (islung jobs.” The 
recoverv of lost or ” stuck ” tools, mnaw^ay tools, 
broken ropes or rods, lost or broken casing, the 
removal of “ frozen ” pijic or other obstacle impeding 
tlic drilling of ihe well — these are sonu- of the many 
kiwis of trouble experienced bv the driller Fishing 
methods tlilter with Ihe tyjx* oj drillmg system in 
vogue, with the eiriiiency of Hk* drilling crew', and 
to a large extent according to the lountrv m which 
the oil-liehl IS situated It should be borne in mind 
that operations of this character are usually h'ngthy, 
tedious, and exjicnsive, since while thev are being 
carried out Hu* wu-ll ccrtamlv cannot be earning 
anv moiiev , conseijiieiiHv prodiicf'vs are bcioming 
more and more alivi; to Hu* ncd-ssitv for reducing 
fishing operations to Hu- absolute ‘minimum, bv the 
employment of the most skilful drillers, i-quipped 
with the most nji-to-date tools and dev ici's for 
aelneving the desiied result-. Drilling is becoming 
more and more of a science, less ot routine manual 
labour, it is thercton- \ al liable to li.ive the advantage of 
a p.qier sw'li as Mi Albeit iMilUir’s, n-ad on November 
13 before Hu* Inslituti- ot Hc-troleuni i'ecimoiogi.sts, 
dealing w'itli the ( iahcian-Canadian jioU- tool iisluiig 
methods, which provided a natural seipui to Ills previ- 
ous paper on the same system ol dulling foi petroleum. 

IVlLKCiiRV AS A Working SimsiANCL lou Hinary 
Fi nil) 'rrkiiiNLS. — The possibilities of the use of 
mercury in this connexion wen* discussed in a jiaper 
read by Mr William J Keartou before the institu- 
tion ol Mecliaiucal Fvnginecrs on November it) No 
tlnid exists which possesses Hu* ideal conditions for a 
single lliiid turbine ; lu'uce the usi* ot two finuls — one 
having a high boiling-point to be used in a high- 
teinperature turbine, and the other with a low boiling- 
point to be used m a low-tcmperat ure turbine. Mercury 
may be used for the lirst tluid and steam for the 
second. It is stated that an experimental mercur}’- 
vajxnir tnrbme has l)<*en built in the I’mled States by 
the General Klectric Company to the designs of Mr. 
Kinmett, and that a second turbine has recently been 
pnt into operation, iiiere does not appear to be any 
published information on the subject in Great Britain. 
A considerable amount of exiienmental work lias been 
done by ehemi.sts and physicists on the properties of 
rncrciiry, but all the data reijuired for a complete 
stutly of tlie problem are not at hand. A large 
amount of research work, particularly in connexion 
with the delennination of latent heats at high tem- 
peratures, remains to be done.* A considerable part 
of Mr. Kearton’s paper is taken up with a discussion 
of the properties of mercury, and the results obtained 
by many workers are reviewed. The autfior has 
calculated tables, giving the relation of temperature, 
vapour pressure, sensible heat, latent heat, total heat, 
entropies of; the kquid, of.evaporatidrf, and of the 

■1 .^mercury 

' and are , the 
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The Royal Society Anniversary Meeting:: 

Institution of Research Professorships. 




AT the anniversary meeting of the Royal Society 
held on November 30, the report of the Council 
was presented and tlie president, Sir Charles Sher- 
rington, delivered his address The report of the 
Council refers niainly to tlie chief beneiactions 
niade to the Societj' for the promotion of scientific^ 
investigation. These are tlu* gift of 100,000/. made 
by Sir Altrecl Yarrow in h’ebrnary last, a bequest 
of 50,000/. by Dr l.udwig iMond, which came to the 
Society Ihroiigli the ile.itii of Mrs. Moiul m May la.st, 
500/, a year for at least live years from the Worship- 
ful Company of Armourers and Brasiers, the Foiilerton 
gift of 20,000/. ami the bequest by Miss L. A. Fouler- 
ton of the residue of her estate, ami the Mcsscl 
bc(]uest of fonr-fitths of tlu' residuarv estate The 


in proportion to the total incomes of these t\«i funds. 
It wiLs further resolved on the recommendation of 
tins Comimltee that the duel remaining part of tlie 
income from the various funds be used in the' 
ment of certain Royal Society professorship's, theso 
to be awardeil to men only ot proved ability for 
independent ri'searcli ; .iml regulations have been 
adopted both tor the endowment of these professor- 
ships and for the emlowment of scientific research 
in other ways out of the residue of tlie various funds. 
Detailed regulations for the administration of those 
four funds and lor the ayipomtinenl to and tenure' 
ot Royal Society research yirofessorships have been 
adopted by the Council, ami a separate Committee has 
been appointed to make recommendations as to the 
admimstration of the ^hl.r^ow fund. 



income from the present investments of the four 
funds available for the endowment of scientific 
research is approximately as follows : Foiilerton 
gift, 1000/. , h'onlerton bequest, 4050/. ; Messel 
fund, 1575/. I Yarrow fund, 5/150/. No income 
has so far been received from the Alond fund, but. 
according to the terms of the will, il is anticipated 
that there will be an annual income of about 2500/. 

Upon the re(.(‘ipt of Sir Alfred Yarrow’s gift, a 
committee was appointed by the Council to consider 
and make recommendations as to the general use 
and administration of the Fonlcrton, Messel, Y'‘arrow, 
and Mond funds. J'ollowing a recommendation of 
this Committee, the Council resolved that m the 
first place the remaining sums of 250/, to l>e paid 
in respect of the yet unpublished volumes of the 
Koyal' Society Catadogue of Scientific Papers ,be paid 
out of the -mconie oPthe Houd Jund; and thht 
this the deceit ^ ' 

fund ^ 

the 


Sir Charles Sherrington devoted his ' address 
almost entirely to an account of the institution of 
these research professorships and the policy adopted 
bv the Society in rcgiird to this means of securing, 
the advancement of natural knowledge. It is felt 
that professorshqis endowed in the way described, so 
as to be mobile both as regards the University at 
which they are held and tlu' subject of research, 
are of enormously greater value than professorships 
or fellowships tied for all lime to a particular uni- 
versity and a particular subject. 

The portions of the president’s address referring 
to the use of these endowments, and to the work of 
this year's medallists, arc printed below in a slightly 
abridged form. 

^ Sir CriARLEs Shi:rrington’s Presidentfai. , 
Address. 

j "Jit cannot be oat of 
STo object of the Society's 
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ledge,” by discovery, and as a never-failing means to 
that end, the furthering of research. A reference 
made to it at last year's anniversary dealt particularly 
with the fimd.s at the disposal of the Society for assist- 
ing that great purpose. To-day, in reviewing, how- 
ever brielly, the events of the past year, the Society 
recalls with lively gratitude the noble gift received 
from one of its fellows, Sir Alfred Yarrow'. It i.s a gift 
specially directed lowaids tins same essential aim of 
the Society’s existt'oco Ihe terms of Sir Alfred’s 
letter acconip;m\mg the donation w'ere no less 
generous and public -spirited than the gift itself TJie 
letter stressed ” that tlie money be used to aid 
scientific workers hv adequate paxinent and by the 
supply of apparatus or other hicilities, rather than to 
erect costly buildings.” 

The receipt ot this splendid gift v\as followed at no 
long interval by the accnnng to the Society of the 
valuable bcquc.st from its past fellow, the late Dr 
Ludwig Mcnul. TJie acca'ssion of these lunds to the 
means at the Society’s ({isposal for advancnig research 
has enabled, and suggested, s\ stemisation of its pro- 
vision for that end ( onsidcration was undertaken 
of some adjusted s( lu-me whereby the (hslmrseii.cnts 
the Society could iiojn* to make for the fnrtliering of 
research shoukl ki'cfi suitably in siglit the whole ambit 
of the Souety's pm view of natural knowledge, thus 
making for aclvanci’ over a wide scientific fionl. J-'or 
such a ])lan the Foulerton, Mi'sscl, Yarrow' and Moiid 
funds, to mention ihi'in ni tiieir histoiieal sequence, 
taken in conjuiu.tion ami folIovMug tlie wishes o1 their 
individual donors, lend ihenisc'lves well 'I'he scope 
of destination of these funds extends from plivsics, 
chemistry, and eiigiiu'i'nng, on one liaiul, through 
biology, to, on the other hand, “Medicine ami such 
science.s as are eonm'i tetl with tJie discovery of the 
causes of disease and the relief of human suJlermg.’’ 
The mere .scant enmneration of the circle ot tJie natural 
sciences silfliees to show' them as a band ol brothers, 
and seeing tlunn as such is to reimmiber tliiar call is for 
research, and not (‘ven sohOv for science's .s.ike itself, 
but for that of hunianity as well 

In addition to the question of tin* hremlth of iield 
there remained tliat also ol the ]>articular iorm wdncii 
help for research might take m older to be liest cllect- 
ive in whatever field rendered. The I'onsiileratioii 
given to this ha* been very full aiul tareful it W'lll 
be recalled that from the Donation fund ami from 
some other funds ol smaller amount, and also through 
the Committee adniimstermg the annual Covernment 
grant, the Society is able annually to make disburse- 
ments helpful lor apjiaratns and material in respon.se 
to applications m regard to particular items ot research 
Moreover, the Society has of n'search studentships 
five in addition to the Sorby tellow.stup. All and 
each of these have rendered and are rendering valu- 
able aid to scientific rc'search m their several res])cctive 
ways. Broatlly taken, their de.stination is to workers 
of promise in the eaiJier period of their career; and 
such workers are tlins provided with opportunity for 
proving the powers of tlu'ir promise 'fhis year, m 
addition to tlie above, a generous and pubhc-spirited j 
step taken by the Worshipful Compam of Armourers 1 
and Brasiers I'liubles the Society to participate re- j 
spon.sibly in tlie management of yet another endow- 
ment of somewhat similar scope 

Bearing in mind this relativelv satisfactory provision 
already existen t for these needs and recogriLSing, further, 
the f^-rcaching outside provision available from 
(lOvemmental ami a number of public and private bene- 
ficiary "sources, to meet requirements of a similar kind, 
the opinion arrived at after thorough consideration' 
has been that a form of help ^ecially .called foij, and, 
specially likely to be efiectjjie ^ advancing discoveily,' 


fully experienced investigators of already proven fir.st- 
rate capacity in research. It is felt tbiat increase of 
opportunity afforded to .such investigators is likely to 
attain, with a prospect of comparative certainty, its 
recompense in the achievements such investigators 
will accomplish. 

To open up facilitie.s for this class of investi- 
gator would seem particularly the province of the 
Society, and one in which its help could pursue 
required directions with esfiecialJy whole-hearted con- 
viction, because the Society, m virtue of its own 
organisation, lias special opportunity for cognisance 
of the pow'ers and scientific i ircu instances of repre- 
sentatives of thi.s class of mvi'stigator. Over an 
ample held, and at inanv points in that field, the 
Society lives m contact witli their endeavours, con- 
viTsant with w-ork they have already dune and often 
! with work the)' are, in fact, prosi'cuting, and could 
I pro.secute more fully had they iiicreaseil opportunity 
for so doing. The desiraluJitv for encouragement of 
research from the Societv to take tins kind of shape 
.seems enhanced bv' cin imT‘-tam('s of the present time, 
mcliuhng as tlii^ yiresent time does the likelihood of an 
mirnediate future winch will In* one of anxietv' for 
finding Wciv's and nu'ans. In in.slitutions, university 
or other, for llu' most part such investigators occupy 
positions to which tlieir opportumtic.^ for re.search 
attach rather as a secomlarv adjunct to calls of other 
nature ujion tlieir stnuigth and time. I'nder an 
iii.stitution's finamial stress the (h'luaml mad(' by it 
upon members ol its stall who have multifold duties 
other than rescan, h, is likely to Ik- meteased m 
directions away from n'scaich 1 las is a situation of 
hardship lo the iiivi'stigator and of detriiueiit ami mis- 
cJiance to the rlue ailvance of sciem e itself 

Institutions, whether unn ersity oi other, winch are 
seats of learning, show tliemsebes, m lustami' after 
instance, desirous for their jicrsomiel to jiucsecutc 
research, but also, m instance after instance, (unbar- 
rassed to seeure to them .ideiiuate tune lor doing so. 
Yet the research activity ol these men - -or, tor that 
I matter, women — is a mam source of that improve- 
ment of natural kiiowk'dge w'hich it is the Soendy’s 
great business to jiromote. sjinng of indisjK'nsable 
supjily foi tlu' production ol new' knowledge is thus 
.stemmed or eurtailed Tlierefore, it is lelt tliat the 
Society, by .securing, m co-opeiation w-itli tins or that 
particular institution, ample freedom ot time for a 
distinguished member ot tlie jiersonnel tlu're to juose- 
ciite research undividedlc , may extend a foiin ol helji 
tow'ard the advance of discovery jiarticularly dccsirable 
and welcome It is felt that by so doing the Society 
can gear most u.sefully its own motive helji into the 
general existent rmmmg machinery for tlie production 
of new .scientific knowledge. Thc^ hojie is, and the 
belic'f IS., that its action may thus jirovuh' exactly a 
Hoinelhmg which other institutions might liave special 
difficulty m providing The action it is taking marks 
a course which, although entered upon tentatively and 
to lie judged finally by exjierience, is yet inaugurated 
with the loimdation of three research jirofessorships 
of the Society. 'I'he regulations for these appoint- 
ments have been drawn iiji w'lth intention to give the 
jirofesBors the utmost freedom to carry out re.search in 
the way dictated by their indiv'idual attainment, tem- 
perament, and inclination. The Council has not 
thought fit to insist that the professors either shall 
teach or shall not tc'ach ; the sole restriction laid.down 
is that to research shall their main energies be devoted. 

At the anniversary meeting last year I had the 
pleasure of referring to the appointment, tlien literally 
^scarcely rnore than bnehour 0I4, of , Prof, Starling as 
^Fonlerton professor. 1 This Harveian 

-Gfator of the Royal CoHjege^^ Physici^os. and, 'as 
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activities of the Foulerton professorship. Now at this an applied mathematician, and the Society is still 
present anniversary, the pleasurable privilege falls to fortunate in receiving from him frequent mathe- 
me of announcing the appointments of Prof. A. Fowler matical papers on hydrodynamical themes. Before 
and Mr. G. I. Taylor to the Yarrow professorships. I the advent of Mr. Taylor to this field, it was almost a 
may be allowed here a brief reference to their work, foregone conclusion that the results of mathematical 
1 follow the alphabetical order of their names. Prof, research in a large part of hydrodynamics would not 
Fowler is known the world over as a spectroscopist W confirmed by experiments ; Mr. Tavlor has opened 
whose researches have been of the greatest value to an era in which experiments and analysis give con- 
astronomv, to jilysics, and to chemibtry'. ICntering tirmator)’ results. From abstract h\'flrodynaraics he 
on science first as a pnjiil of, and then as an assistant was led to research m practical problems of" geophysics 
to, Sir Norman Lockycr, Ins earlier rc.searchcs were, and meteorology. He has a distinguished record in ' 
at that provenance made natural, a.strophvsical m at'ronautical .science, d.itmg from the time' when, 
kind, although the special technique which he de- acting as Meteorological Adviser to the Air Force, he 
veloped was a teclinuine of methods purely laboratory, was led to study the motions of the air. the causes and 
He achieved extraorcJiiiai y success in identifying lines effects of eddies and the coiiqilicatt'd phenomena to 

observed in stellar .spectra with lines which he uas which these give rise. The application of much of his 

able to reproflnce m the laboratory ; he was able thus work to problems connected with aircraft is very 
to assign the lines to their chemical origin. For direct. As the result of mathematical calculations he 
’ example, Hit* origin of the bands which dominated the designed a parachute possessing many advantages in 
spectra of what were then destnbed as stars of practice; quite rei^cntly he has published an import- 
Secchi’s third class had liecn a mystery for many ant theoretical investigation as to the manner in 
years. Fowler was able to show tliat they w<‘re due which the forces on a model aeroplane in a wind- 

to titamiim oxidt' He accounted for many of the channel are affected by tfic eddies .set up at the 

bands in tli<' sun spot spcctnim by -nbowing that they chaiviel’s mouth Some contributions by him have 
belonged to magnesiiiin hydride. Again, he made proved of high v.ilnc to the theory of the propeller, 

an interesting study ot the spectra ol comets. The He has taken a leading jiart lu tlie development of a 

.sjiectrnm of tlu' head had been obserwd by Donati in theory which goes far to account for the forces of an 

1S64 and had been fullv studied by Huggins and aeroplane in tonus of the circulation round it, and the 

others It remained for Prof. I''o\vl('r to make a study series of trailing vortices shed from its wings, 
of the tail sjK'ctrum of comets He noticed first that Mr. Taylor has been rcju.illy succe.sstul in the 
the observcfl spectrum coiiuided with one which had application of mathematics to engineering problems, 
been obi aim'd in the laboratory arising from an im- In collaboration with Mr. A. A. Griffiths, he was 
puritv in low -pressiiK' hydiogen Finallv, after mn eh the first to utilise the fact that the equations which 
effort and laborious work, this sjicctrmn was found to determine the torsion of an elastic bar are identical 
originate m carbon monoxide. w-ith those representing the displacement of a thin 

While those are perfiaps some of the more striking membrane slrctched over a hole ol suitable shape 

of Prof J'owler’s successes in 1he region of astro- wdicn slightly distorted by uniform pressure. By 

pliysies, be has also done a great deal of highly useful micrometiic measurements of tJie distortion of such 
work 111 adding to our knowh'ilgc of the .s])ectra of a membrane, be was able to tlcduce tBe torsion 

known tcri’estiial siibslances. Sjiecial inentioii raa) stre.sses inside a bar of .speeiticd cross-section, a 

perlia])s be made ot liis stmlv of the spectruni of procedure having practical ajipliealions of the 
scandinm, avIik Ii piovcd to lie important both in greatest importance. 

solar ])romim‘nces and m snn spots , of magnesium. In the last Jiakenan lecture delivered before the 
411 which he disc o\( red lu'w" series of spectral lines , of Society, Mr. Taylor, in conjnnefion with Miss Klam, 
stronliiini, m which he added several lines to the studied the strains m a single crystal of aluminium 
already known triple seines , and ol the active modi- when stretched to breaking point, using a most 
fication of nitrogen discovered by the present T,ord ingenious combination of microinetric measurements 
Ravleigh. and X-ray aiiahscs. In tins wnv lie was able to 

At tlic tunc that thc^se investigations were carried trace the internal motions in the crystal and to 
out, there was no rc'asoii to .suppose an iininediate explain the sinking dillerence between the fracture 
iiitiire of practical importance lor the results obtained, of a bar of ordinary metal and that oi a single crystal, 
but with the advent ol Pohr’s theory of atomic such as he examined. In this, his most recent work! 
structure, they liave been found to provide exactly be has opened up a field whicli iiromises to be of 
the material required lor full discussion ol the new lar-rcadimg importance to llie science of the strength 
theories of atomic structure, aiul for the acquisition of materials, and, I venture to think, of great practical 
of new positive knowledge as to the details ol atomic value to the working engineer. 

mechanism. I’erhajis his success of most striking The record of both of our newr professors gives 
general appt'ul has been his direct experimental proof every justification for hoping that iii the unfettered 
that the so-called M ’iippis scries of hydrogen originate Ireedom of the Yarrow professorships they may find the 
from helium and not from hydrogen at all. This opportunity for still more ample fulfilment of brilliant 
result incKleiitally provided a striking confirmation of work. It is fortunate that they will lioth continue 
Bohr's theory of’the origin of spectra. their re.scarches m the laboratories from which their 

In this field of research I’rof Fowler stands un- outstanding work has issued m the ])ast, and of the 
rivalled. Recently he has been examining the traditions of which their reputations already are, 
changes vHneh take place in the spectra of elements as indeed, a part. 

one electron after another is n-moved ; the results Finally, may 1 in general term.s return once more 
obtained are of fimdainciital importance. His last to suminarise that leading motive, which has actuated 
paper, on the “ Spectrum of Trebly Ionised Silicon," the launching of these new professorships. Our 
wdU still be fresh m the minds of many of our universities and other scientific institutions have 
fellows. been wont—indeed in many cases by force of circum- 

Branches of physical science other than those bene- stances are compelled — to regard teaching a.s the 
fiting by Prof. Fowler’s work hav» formed the field of primary occupation of professoriate and staff and 
research of the Society’s other. Yarrow professor, Mr.' ,to envisage their occupation by research as merely 
G. I. TAylqi:,;naWyy#Mif^Wtic8; o^up^ion in routine teaching. 

t|uite deliberately that 
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order of precedence of professorial function. By 
this inversion the Society of set purpose desires to 
recognise research as a definite profession and to 
advance, and to maintain, the principle that the 
lal>Ourer is worthy of his hire no less when engaged 
in research than when engaged in class instruction. 

Yet one word more upon this subject. Muniheent 
as the gifts an; uhicli the Society has received, 
enabling it to do what it is doing toward this eiul 
it has at lieart, in<iy we not venture to liope that 
the funds already io liand for that purpose will 
prove but the auspicious starting-point for yet others 
of similar destination. To say this is but to echo 
the concluding sentence of Sir Alfred Yarrow’s 
memorable leltcT. With such aspirations, our desire 
is that in <lue course either the Royal Society or other 
bodies mav have it in their power to endow the 
research of all those individuals whose life ought, 
in the best interests of the eomnumity, to be devoted 
to scientific; rc'seart li as the main purpose of tlicir 
life-career. 

'I'hC. MiaiALLISTS. 

CopLF.Y Mluai- I’rof Horace T.amb.— -For I'orty 
years Prof. Lamb has been rc'ctigrnsed as one; of the 
most prominent anrl successful workers in applied 
mathematics m (in'at liritam He is the foremost 
authority on hydrodynamics, not only in ( «rc*at liritam 
but the world over Prof. Lamb’s scaentitic activity, 
originally centring around the subject of hydro- 
dynamics, has radiated thence into most branches 
of physical science and he may be regarded as the 
outstanding representative to day of the scdiool 
founded by Stokes, Kelvin, Clerk Maxwell, and 
Rayleigh. In recent years ho has made important 
contributions to seismology, the theory of tides, 
and other branches of geophv.sics. Specially perhaps 
should bev mentioned tlio assistance he has given of 
recent years to ilie Aeronautical Research Committee. 
Mathematical ejuestions involved m the flow of air 
round aircraft, in the action of propellers, and the 
stresses m aeroplane structure, are of fundamental 
importance, but arc exceedingly difficult; and here, 
as elsewhere, Prof. Lamb’s mathematical skill and 
power of clear exposition have proved of the highest 
value. 

Royal Medal. 1 ^rof . Charles j ames Martin — Prof. 
Martin is distinguished for contributions both to 
physiology' and to pathology. Investigating snake 
venoms, he differentiated two groups in virtue of 
their ac?tion, one nervous, the other, so to say, humoral. 
His work on heat-regulation m monotreines threw 
light on the evolution of the therraotaxis of warm- 
blood animals. More recently his researches have 
lain in the colloiLlal chemistry of proteins, and in 
protein -metabolism, .^s Director of the Jastcr 
Institute he has eontribuled io many investigations, 
in addition to Ihfise actually issued m hi.s name. 
Thus he has been intimately associated with the 
inquiry into the infiiieuce of accessory ftnid factors of 
diet in the prevention and remedying of “ deficiency'’ 
diseases, such as scurx'v and rickets, an inquiry 
the success ol which may be regarded as one of the 
recent triumphs ol preventive medicine. 

Royal Mi dal. Sir William Napier Shaw'. — In the 
great advances nuidc duiing the last twenty-live 
years in the science of meteorology, Sir Napier Shaw 
has been amongst the foremost pioneers. During 
bis tw'enty years' administration at the Meteoro- 
logical Office, that Office saw three marked steps 
forward : two of these were changes in its quarters ;; 
the third and greatest was the change in oiitdook/ 
of the work of the Office, whereby at assi 


the character of a scientific institution for the 
interpretation of meteorological phenomena. With 
the assistance of his scientific staff, he has de- 
veloped the physical and dynamical aspects of 
the .subject, aiul has done ranch to concentrate’ 
attention upon the thermodynamics of meteorology, 
wherein the motions of the w'ater-laden air are 
interpreted as tlie action of a thermodynamic engine. 
His conlnbutioiis to knowledgf' of the air and its 
ways have been largelv responsibh; for changing 
the basis of meteorology from one of empiricism to 
one of science. 

Davy Medal. Prof. Herbert Brereton Baker. — 
Prof. Baker’s researches in various fields of chemical 
investigation, his examination of liiglily purified 
tellurmm from various sourees for the possible 
pre.scnco ol higher niombcrs ol the same group of 
element.s, and the rcdetenmnatimi of its atomic 
weight, are oi oiitstaiuling merit. It is, however, 
his remarkable researches on the influence of traces 
of water in modifying chemical change, w'hether 
of the nature of combmation or of decomposition, 
which constitute perhaps his especial distinction. 
The results obtained by complete drying were as 
remarkable as they were unexpected, bi'cause they 
were m direct opposition to those w'Jiicli followed 
careful drying by usual methods. The bearing of 
lYof. llaker’s researclies on theories of chcniical 
change is as important as his conclusive experi mental 
demonstrations of tlie phenomena tlumiselves. 

HmiiiEs Medal. Dr Robert Amiris Millikan. — " 
Dr Millikan has long been regarded^^ one of the 
most skilful experimenters in jihysic^’ science. He 
is awarded the Hughes medal esjiccially for his 
determinations of the electronic charge c and of 
Tdanck’s constant k. When physicists were still 
Ignorant of the value ol the electronic charge to 
wilhm 5 per cent.. Dr. Millikan, by a method of the 
utmost mgcnmty, arrived at the value 774 x 
K.S U.. for which he clanucd an accuracy of one part 
in a thousand, a claim which has stood the test of 
time. His detcnnmation of h was not only remark- 
able in ilsell, but w.is of still greater value as linally 
vindicating the lunstem Dohr view of the nature of 
the photo-electric phenomenon. 


University and Educational Intelligence. 

KDTNBURGH.--Dr. Theobald Smith, of the Rocke- 
feller Institute for Medical Research, New York, 
United States, gave an address in the University on 
Tuesday, November on comparative pathology. 
He emphasised the common basis — theoretical and 
biological- -ol human and animal pathology ; the 
divergence in methods ol treatment of human and of 
animal patients is determined 111 the case of the latter 
by economic considerations. He urged that individual 
treatment of animals should be replaced more and 
more by preventive measures, and that future stock- 
owners should be brought to realise this by a sound 
education m the principles underlying disease. 

Liverpool. -Sir Heath Harrison, Bart., founder of 
the chair of nrganic chemistry in the University, has. 
generously contributed a further sum of 2500/. to- 
wards the endowment of tlie chair. 


Dr. C. - E. We, 
’■'Melbourne; 

.-at Catitisrbu: 

XT., 


BURN, of QrtnOiid College, 
- pt;oties8d*:^of liiathe- 
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The Annual General Meeting of the Association of 
Women Science Teachers will be hekl on Saturday, 
January 26 , at University College, T^ondon. In the 
afternoon Miss Elies will lecture on “ The Scientific 
Interpretation of Scenen,'^ ” and the meeting will be 
open to all who are interested in the subject. 

In London, Ontario, the corner stones of the new 
arts and science buildings of the University of 
Western Ontario (formerly known as the Western 
University of London) v\erc laid on June i8 last 
by the Premier of the Ihovince. 'I'he cost of the 
buildings, mure than a million dollars, is being provided 
for chiefly by grants from the provincial and county 
governments, d'he University has grown rapidly in 
recent years, its student enrolment (6io) being three 
times as laige a.'* before the War 

A PKOFHssou ol botany and director of the bio- 
logical laboratories m the Umversitv' (killegc, Colombo, 
Ceylon, is required Candidates should hold a first- 
class honours degree of a J 5 ntish University, with 
botany as the jirmcipal subject, or equivalent quali 
fications, ami have a eompetent knowledge of jilant 
physiology, with an ac(|iiamtancc of botany as 
applied to agru nlture either as plant pathology or 
geneties, or soil biology. Ihirther information of. 
and apjihc.ition forms foi, the apjKnntmcnt are 
obtainable until December 13, from the Assistant 
Private Secridary ( \y)pomtments). Colonial (Jflico, 
Downing Street, S W.i. 'I'he completed application 
forms must be n'liiriu'd by^ Jatiuarv i. 

Am()n<, ■' sigmticant movements m iity school 
sy.stems described m Bulletin l\o. 8 of ic).^^ of the 
United States Jhireau of khlucation is the nuTeasc m 
si/e of the school buildings and grounds In the 
larger cities buildings with or nioie rooms are 
beginning to appear 'iliis movement is partly dne 
to the insist c'lit modc'rn demand for adequate pro- 
vision m comu'xioii with city schools for recreation, 
for physical trauimg, and tor practical w^ork In 
manv cities it has been found that the ex]>ensc 
involved m jnovidmg for tliese activiti(‘s the re- 
cpnsitci gvmnasnims, auditoriums, manual training 
shops, hoiiK'-eeouoimcs and science laboratories, 
draw'ing and modelling studios, and playgrounds, 
while mamtaimng class rooms on the same scale as 
belore for (crdmarv class instruction, is prohibitive^. 
The “ ydatoou,” or " work-study-play,” or “ duplicate 
school ” jilan divides the school children of all grades 
into two grouyis A and 11 . While those of group 
A are m tiu' class rooms those of group B are in 
the plavgroiinds, auditorium, laboratories, or other 
syiecially ecj nipped rooms, and vdee versa, so that the 
school can lie run with half the niimlw of class rooms 
required under the ordmarv sy^stem Such schemes 
have been introduced in 53 c ities, and in one of these 
more than 50 “ platoon ” schools are established. 

The Cincinnati ymbhc-schools yisyxhological labora- 
tory is responsible for an interesting attempt to trace 
the causes of failure in first and second-grade work 
of children not classified as mentally deficient. The 
experiment was earned out in an " observation 
class " of sixteen children from 1917 to 1921, and a 
detailed account of it has yust been published in 
“ Diagnosis and Treatment of Young School Failures ” 
—'Bulletin No. i of 1923. of the Washington Bureau. 
Diagnosis should, the writer declares, take account 
of the child's mental level (as indicated by ttie various 
intelligence tests), school history, state of health, 
general mental tone and attitude obsessions, 
phobias, anxiety-'State^), and heredity. Treat-, 
ment in the.«bservarion resultWlMinifAmitw in V 


improvement as measured by mental tests notwith- 
standing that operative correction of phVvSicaJ defects 
such as removal of diseased tonsils and adenoids was, 
owing to parents' objections, in no case effected and 
unfavourable home conditions remained unchanged. 
Pleading for a widely extended development of 
psychological and medical clinics and other extra- 
class-room resources, the writer remarks, " The 
commumty-wide contacts of the school and its hold 
on the family'^ through the child give it a strategic 
position for the discovery and diagnosis of mental, 
plwsical, and social ills which no other agency can 
possibly^ equal." 

The annual meetings of ihe (icograyihical As.socia- 
tion will be hekl m Birkbeck ('ollege, London, on 
Wednesday, 'rinirsdav, and Fniiav, Januarv 2, 3, and 
q, 1924. 'I'he yirogramme includes the following 
items — Jan. 2, Prof. P. M. Koxby will oyieii a dis- 
cussion on " Kegional Sliidv m the Umversity and 
the yniblication of its results " ; Jan 3, Mr. L. Mac D. 
Robison will give an address on ('ey Ion , Sir Richard 
Gregory will give Ins presidential adtlress on " British 
('Innate in Historic Times ’’ ; joint conference be- 
tweiMi the koval Meteorological Society, the Geo- 
graphical Association, and the Science Masters' Asso- 
ciation, to consider ilit' yilace of meteorology in 
education. Sir Napier Shaw will ynesule. Subjects 
of discussion ■ " 'I'he Place of Meteorological Observa- 
tions in the School ('ourse," and " 'Fhe 'I'eaching of 
Meteorology^ and (riimatologv m Schools liom (i) the 
yiliy^siral and (2) the geograyilucal staudyioint ” ; and 
M. Em (k; Martoniu', professor of geography in ihe 
Univcrsitv', l^arls, will syasak (in Iviighsli) on " A 
Study of Transylvania " j.in 4, i.onference on rail- 
way geograyihy. Mr. Alexander Bell, xVssistant Gen- 
eral Manager, L and N K Kaihvav, m the chair. 
Opened on behalf of the Geographical Association by 

Mr T.l liodwell (ones .ind Mr (' B. Fawcett. 

• 

In H)1(), arising out of a suggestion ymt forward by 
the L'liiversifie.'. Bureau of llie British Empire as to 
lli(‘ desirability of establishing a scheme for the inter- 
change of students between the Universities of Great 
Britain and America, the Imyienal (’ollege of Science 
ami 'rechnology, S. Kensington, with the generous 
assistance ol two of its governors, Sir Arthur Acland 
ami Sir Olto Beit, initiated as an exyieriment a project 
designerl to allord to selected Imyienal College students 
a year’s ]>ost-gradiiaie study either at an American 
university, or in American works. 'I'he hope of the 
founders was that the awards might not only prove 
mutually advantageous to the students of the two 
countries, but also that a closer acquaintance would 
tend to foster a spirit of good fellowship and mutual 
understanding between the students of the two 
countries and the countruvs themselves. The original 
scheme contemplated scholarships of 300/ each for 
one y'ear, which the Imperial (-'ollege made 400/. a 
vear. and later Sir Altreil \'arrow generously con- 
tributed a sum snfticient to provide 4 additional 
scholarships. In all 12 scholars were sent to America, 
10 with, and 2 without emoluments ; 6 of these went 
to the Massachusetts Institute of Technology, 2 to 
Columbia University, 1 each to Cornell, Harvard, and 
Yale Universities, and i spent the* year with the 
Tennessee Iron Coal and Railroad Co., and other 
works. Five of the scholars were awarded the degree 
of master of science at the conclusion of the year, and 
arrangements were made m three cases bv the American 
institution for tlm students to remain for a second year. 
Judging from the reports which have been received, 
the experiment has been an undoubted success. The 
awards have been discontinued as the funds have been 

iAY'haiite-l'oH 
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Societies and Academies. 

London. 

Royal Anthropological Institute, November 6. — 
Prof. C. G. SehgniHii, president, ni the eliair — Miss 
M. A. Murray . The JVrey SLulen Memoiial Fund 
Excavations at liorg eii NLidiir, Malta The ajisidal 
building found last veai was completely excavated, 
and further excavations wc^ie Criined on to the* east 
and south, 'the main entiancc* to Ihe inegalithic 
enclosure was clearei] , on eaeli side of the gateway 
was a tall nu'galilh, <iiid just within the eiielosun' on 
each side was a small chamber built ol inegalithic 
lilocks. In an angle of each ol these eliambers a pot 
of the 1-iron/e-age was found, evidentlv m position. 
'Jhe enclosure wall curves away irom the mam en- 
trance towards the south and west , but there was 
not time to dear this completelv 'I he outer blocks 
of the ajisidal building were Liid baie ; they occur 
only round the west end and the north-west ajisc 
Originally, tlie\ were' ])iobal)ly si.x fc'cd or more in 
height; now, howcvei, they aie about three feet high, 
as -the to})s have been biokcn oil to bring lhc*#n to 
the level of flu* field Nuinbcvs of small flint imple- 
ments were tOLind in all parts ol the sitc‘, cliudly m 
and near iIh* apsid.d Iniilding. 'I'o the wc.st of the 
apsidal bnildmg tlu' so-c.illed “ Neolithic stratum " 
was dearly m.nked, the, cMith being of a different 
colour from that <djove and bedow, and Neohthie 
potsherds oec urring m large nnmlicis. As this part 
of the excavation was at tlie boundary of the next 
held, it was not possible* ice r.onfmne the excava- 
tion fiiii.lier in tJial direcTion. It is lioped that ttic 
Maltese Government will Iniy llic* lielcls which eontam 
the megalitliic slnic.tiins, and thus ensuie that all 
the buildings of Borg c-n Nadnr may be (oiipiletely 
excavatc'd. 

Novcnifier 20 Plot. (' G Seligman, president, in 
the chair. 1. 11 Dudley Buxton : 'I'lie inhabitants 
ot Inner Mongolia. 'Jhe inhabitants ol Inner Mon- 
golia may be clivicled into three ekesses — Mongols, 
Cliinesc, .iiul Manchus. 'I'he Mongols only are dis- 
cussed; th('\’ aie usually divided into three group.s — 
the Kalmucks, the linriats, and the true Mongols 
This classilieaticjn is bused on linguistic relations 
alone. 'Ihe nia)ority ol the true Mongols have 
adopted the Jaimaistic form of Puddhisiii, but a 
nunilier of relics of Shamanism .survive, some ot the 
ntes being strongly reminiscent of Arctic hysteria. 
All their rites and c'eremomes are in close harmony 
with their geographic (“nvironinent, and are closely 
related to ihcir occupations as pastoral nomads. 
Their physique ditlcTs from that of the Kalmucks 
and from many of the Puriat tubes. They seem to 
stand inteniu'diate licdweeii the Turkish tribes of 
Central Asia, such as the 'rurguts and the 'raninclii, 
and the Northern ('liinese, although in many ways 
they are neart>r the* latter. I'lxey probably received 
a considerable infiltration of Western blood, perhaps 
akin to that of tlic Al}nnc race, possibly at a lime 
which was contt'mporaiu'ous with the culture repre- 
sented in Fongtiem by the* Slia Kuo T'un pottery, 
although the actual people who occu])ied this site 
seem to have been e.irly Cliincse. 11 we regroup the 
Mongols on the basis ot physniue, most of the Kal- 
mucks and many of the Burials fall *m a class akin 
to many of the T^rki tribes, and distinguished for 
their extremely round heads, and to fonn a separate 
class winch will inqj;i|dc probal^ most of the true 
Mongols and the li^i|||&y|j|j£i^^J!ossibly some of tlie 
Kalmucks. These allied to the yellow 

races, although the ^ j ^ ^Bpably have a strain o|f 
white blood' in 


Physical Society, November 9. — Dr. Ale^nder 
Russell in the chair. — A. L. Narayan; Scattering of 
light by carbon dioxide, nitrous oxide, and some organic 
vapours. The light scattered laterally by tlic mole- 
cules of gases is not completely polarised, but contains 
a com]ioiicnt ])okirised at right angles to the direction 
which is predicted by theory tor a spherical molecule, 
the two components being conv'oniently rcterred to as 
the “ wrong ” and the “ right ” coinjionenls respect- 
ively. Sunlight was used tor illuminating gases and 
vaponis, enclosed in a jointless tube. The strengths 
of the coinjioneiits wore compared both by direct 
jihotoinetry and by jihotoimdrie compaiison of their 
cfti'cts on a phi dog rapine jilatc. Lord Kayleigh's 
results were conlirined, particularly in the case of 
carbon dioxide and nitric oxide. The ditlerence in 
the scattering power ol these two gasi's is loiilrary to 
the jiredictioii ol the Lewis- Langiiunr tliiHuy of the 
atom -A. Ferguson On the measunnieiit of the • 
snrt.ire tension ol ri small ijuanlilv ot lujiiid If a 
small quantity ot liquid, 1 e nr less, be plai ed in a 
vertical c.ij)illary tulxg its siirlace tension may be 
deti'rmmed by applying [ires'^iire to the upjier end ol 
the tube, and measuring the jiressure m*eessary to 
force the liquid into siieli a position that tlie 
meniscus at ttie lo\v(*r end ot tlie tiilx is plane. 
Inter!. icial tensions may also be di'ieiiuuied in 
this w.i) . 

The Faraday Society, Xovembei 12 Sir Robeit 
Robertson, jm'SKleiit, in the chair. \ j AUuiand 
and A W. Campbell, 'rhe ciis tiodcpositio||^of 
m.ingaiiese 'J'Ik* electrodc]iosition ol niangaai^e 
liom aqueous solutions ol its ^lulj’hatc aiul Oildiide 
has been studied, and the (‘llecte ot diaiu^cs 111 eom- 
jio.silion of electrolyte, cinicnt density, It iiiDcialure, 
.ind type td cell investigated I’me maimancsc in 
eolierent lorm can be picpared m small (|iianiity 
with a curienl edicicncy td ^0-50 ]H‘i i(_iit, but 
altemjds to jireji.irc laigci amounts m tolicicnt form 
were unsuct cssful — S. Glasstone blie lathodic^ 
lietiavionr td alloys Ft I Iron-inekel .dloys - 
A L. Norbury 'Die volnnu's otcupied 1)\ tlie solute 
.iloms in cert.im metallic solid solutions, and their 
consequent haidcnmg ctfcits. When an element is 
distributed in .solid solution as single atoms nqdacmg^ 
single atoms (d the soKent m the sjiai e-lat tiei* (d the 
lattei, the hardening effet t is, in geiieial, ptojKjrtional 
to Ihe ditfereiiee m si/c ot the solute and solvent 
atoms This n'lationsliip does not hold m certain 
cxc(‘ptioiial cases tor examjde, silicon m copper and 
sodmm in lead, which ajqicar to arise when the 
solute Inis an excejdionally strong chemical affinity 
lor the solv'cnl In such c.ises the .solute probably 
exists 111 solid solution m the form ol molecules of 
an mtcrinetallie, coinjimind having a (lifli'rent space- 
lattice from that ol the solvent. When an element 
lorms a solid solution with another clement, there 
IS a contiaction or cxyiansioii wlucli sccnis to be large 
or small according to whether the chemical affinity, 
between the elements is large or small — J. B. Firth 
and F. S. Watson : The catalytic decomposition of 
hydrogen peroxide solution by blood cbarcoal. Blood 
charcoal jircviously lieated to 120'" C. shows moderate 
catalytic activity ni the dccomjjosition of hydrogen 
peroxide solution, but the activity is considerably 
increased by previous heating in a vacuum at 
600" C. and 900" C., and is still further increased by 
previous sorption ot iodine from solution. The 
activity of an activated charcoal consists of two 
types : a activity, wliich is very rapid, but ceases 
alter a few minutes, and (i activity, ■ wliieh may 
persist for Several hours. Irt ordinary charcoal 

a activity is absent. into 

siiear .somtio» mor the 
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activity of the charcoal considerahly, and it is sug* 
gested that the iron acts as a spacing agent.. The 
proportion of hydrogen peroxide decomposed is 
determined by both the activity of the charcoal and 
the concentration of the solution. — E. E. tyalker : 
The influence of the velocity of compression on the 
apparent compressibihty of powders. The influence 
of the duration of the load on the volume ratio of 
compressed powder has been investigated, and the 
isobaric curve has been correlated with Uie value 
of the ratio resistance to impact to resistance to 
static load. The exceptional readiness with which 
powdered ammonium nitrate shrinks depends chiefly 
on the high value of its velocity coeflicient. ~L. 
Anderson : (i) .An investigation of Smoluchowski's 
equation as applied to the coagulation of gold 
hydrosol. Colorimetric determinations of the rate 
ol coagulation of gold sols by hydrochloric acid, 
potassium chloride, barium chloride, and aluminium 
chloride liave been carried out, and a region of rapid 
coagulation is found in which Smoluchowsld's equa- 
tion holds fairly well. A slower region ol coagulation 
is found 111 which the equation is inaiiphcable. On 
the whole, the equation m its present form is strictly 
limited to raiiid coagulation. (2) The effect of 
sucrose on flic rate of coagulation of a colloid by an 
clcctroljric. The toagulaiion of gold sols by hydro- 
chloric acid, baiiuiu chloride, and potassium chloride 
in the presence of varying a mounts ol siiciose has 
been mvesligated It is concluded that sucrose 
exerts a defimte peptcsing ellect iqion colloidal gold, and 
also that it exerts .i .s])ecilie augmentation oJ coagula- 
tion in the case ol hydrogen and barium ions over 
and above that ot increasing tlie activity of tliese 
two 10ns. It exhibits apparent antagonistic action 
towards ions and gold sols The experiments 
indicate in gcneial that the coagulating power of an 
ion IS depoiideTit upon its activity lallier than upon 
its concentration, a conclusion which bungs the 
typical colloid phenomenon of coagidation into line 
with tht‘ kinetics of chemical change in homogeneous 
(moleculat) systems -H. Tf. Paine and ti. T. K. 
Evans : A method of measuring the late oi coagula- 
tion of colloidal solutions over wide ranges The 
rate of coagulation of colloidal copper solutions has 
been studied for a wide range of electrolyte con- 
centrations by making use ol the retarding effect 
of starch. A'('iy rapid coagulations can thus be 
brought into the region of oliscivalioii by ordmary 
methods. A ' ' transformation factor ” can be obtained 
which enables one to calculate wliat the rate of 
coagulation would have been for the pure colloid. 
The results agree closely with the equation deduced 
by Frcundlich for the variation of the rate of coagula- 
tion with the concentration of the electrolyte, and 
confirm the existence of a maximum rate of coagula- 
tion. — J. A. V. Butler : Studies in heterogeneous 
equilibria. Pt. I. The conditions at tlie boundary 
surfaces of crystals and liquids are discussed with 
the view of applying statistical methods to elucidate 
the kinetics of surface processes and to co-ordinate a 
number of differenl cases of heterogeneous equilibrium. 
A molecule near the surface is under the influence of 
two opposing attractive forces, that of tlie surface 
and that exerted by the liquid. In general, these 
result in a balance point at which the direction of 
the resultant force reverses. Suitable approximate 
•statistical equations are deduced on this basis and 
applied to the simplest cases of solubility. The 
integration constants of the isochore for solubility 
calculated by means of the equations obtained for 
potassium, sodium, h 5 ^oge^^ ana silver *chlondesi’.‘ 
are of tb«»aipe^er,^^niagmtud^^;^»peri-. 
mental valu^. .v.t,. , . , . , .U 


Royal Statistical Society, November 20. — Sir J. 
Athelstane Baines : The International Statistical In- 
stitute and its fifteenth session. The International 
Statistical Institute originated at the jubilee meeting , 
of the Royal Statistical Society. During the War,^ 
its work was in abeyance, with the exception of that 
carried on by the Permanent Office, which had been 
established only a short time bcioie lu)stilitie.s began. 
I'he Institute was able to convene its fifteenth sessiofl 
to take place at Jfrussels last October. At the re- 
quest of the League of Nations, through the Economic 
Scclion, ])ro])osals for the organisation of statistic.^ for 
international comparisons were submitted to the Insti- 
tute, and forwarded, as adoplc'd, to the T.eagiie. The 
subjects dealt with wen' statistus «jf trade, of agricul- 
tural production, and of tislicncs, logcllicr with .sugges- 
tions as to the use and form of index-numbers bearing 
on the economic situation. It is pos.sible that the 
counsel of the Tnstilule may be houglit b}' the League 
sy.stematically a.s time goes on, since the need of a 
qualified adviser, independent, and impartial, upon 
international questions involving .1 statistical basis, 
is becoming annually more apparent. 

Paris. 

Academy of Sciences, November 12 - M. Albin 
Haller in the chair, — J Costantin • The collection 
and culture of Vleurotiis r.r\ni;^a. Suggestions for 
the eultiv^alion of this edible mii.sliroom (and other 
species of Pleiirotus) on waste land. -11 A. Lorentz 
and ICdouard Herzen : 'I'he relations between energy 
and mass accfirdmg to Jriiicst Solvay. E. (.). Lovett : 

A functional property of cert.un siiifaccs. -Arniand 
Cahen : New continued iiactions allaclicd to cer- 
tain operations - Serge Bernstein; Quasi-analytical 
functions. -Jean Chazy : The gravitation field of 
tw'o fixed nias.scs in tlie theory of relatl^■il^^ — Carl A, 
Garabedian : A mctliod of senes - Charles Nordmann ; 
The “turbulence” of the wind and the Hight of 
liovcimg birds Diseu.s.sion and criticism of the 
views ol Vasik'sco Karpen on this siibjctl.— -Emile 
Belot ; Some consequem es of tlie fac t lliat all stars, 
including the sun, nuisl Ji.ive ]xissed through the 
nova phase. — J, Rouch : Re.seaiclies on shoals with 
the aid of the dn^rgent drag This instrument, 
invented by Admiral l<onarch during the War for 
removing submarine* mines, has been successfully 
applied td the dotc'ction ol submerged rocks in the 
neighbourhood of the port ot Brest - - ]\’eii6 Lucas : 
Magnetic moments of rotation and molecular magnetic 
onentatioTi - R. Ledoux-Lebard, A. Lepape, and A, 
Dauvillier : The use ol Jieavy gases in radio-diagnosis. 
Radiographs of a trog, before and after breathing ->•* 
krypton, show that this gas is a.s ojiaque to X-rays 
as the tissues of the animal,- - J. eon Guillet : The 
electrical resistance ol commercial aluminium. The 
purest commercial aluminium has a specific resistance 
of 2*8micro-ohm.s, and this increases with the amount 
of impurities. Silicon a^jpears to cause a greater 
increase of resistance than iron. Mechanical treat- 
ment has only a slight effect on the resistance. — W. 
Kuhn : The decomposition of ammonia by ultra- 
violet light and the Law ot photo-cliernical equivalence. 
The number of quanta absorbed jier molecule of 
ammonia is between 2 and 2-5 : this number is 
increased as the light is made more nearly mono- 
chromatic and is indciicndent of the pressure and, 
in the interval 10® and 20“, ol the temperature. — 
Pierre Bedos : Ortho-cvclohcxyl-cyclohcxanol. This 
is prepared, with goocf yield, by the interaction of 
cyclohexene oxide and cyciohexyl mafpie.sium 
V chloride. Only one of the two possible stereoisomers 
is obtained : other methods of preparation of this 
alcohol have given a mixture of the two isomers. — , 
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and Mile. J^. Schoen : litiology of encephalitis. 
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The Problems of Pasteurisation* 

I N the recent National Conference Convened by 
the National Clean Milk Society at the Guildliall, 
London^ the problem.s of pasteurisation which formed 
the subject of articles in Nature for January 27 and 
February 3 of this year were dis('ussed. Pending the 
publication of fuller reports, it would apjMjar that not 
much additional knowledge has been acquired from 
experimental or other investigations since those articles 
appeared. Opinion in the Conference differed widely 
as to the wisdom of pasteurisation of cows’ milk under 
present conditions. Thus, Prof. 11. E. Armstrong 
maintained that the Ministry oi Agriculture and the 
Ministry of Health were weeking against the public 
mtcrest by “ patting pasteurisation on the back,” 
while not forcing those who heated milk to tell the 
public what they liad done with it. With the emphasis 
laid in this statement on the desirability of making it 
compulsory to declare the fa('t of pasteurisation and 
the temperature at which it is undertaken, when com- 
mercially practised, all hygienists will agree ; but they 
would scarcely agree witli the possible inference that 
regulated pasteuri.sation of milk is an evil. Other 
hygienists, like J’rofs. J. M. Beattie and IT. R. Kenwood, 
favoured the practice of pasteurisation, the first named 
summarising his views in the words that pasteurisa- 
tion, properly carried out, at a constant temperature 
somewhat higher than that at present in use, would 
bring about the destruction not only of tubercle 
bacilli but also ’ of all other important pathogenic 
organisms. 

The problem of pure milk is complicated by the 
desirability of cheap milk, and of increase in the per 
capita consumption of milk from aliout a quarter of a 
pint daily to at least three times this amount. Clean 
milk is neces.sarily expensive. The dangers ffom 
relatively uncleanly milk are reduced to a minimum by 
efficient pasteurisation. At llie same time, improved 
sanitation of milk is extremely important even when 
pasteurisation is contemplated ; while conversely, even 
clean milk produced under rigid conditions may 
occasionally cause disease unless it is pasteurised. 
Neither method of approach to improvement cam be 
neglected. Dairy and milk sanitation is important,; 
but, for the efficient protection of the malKSes of popula- 
tion living in large cities, pasteurisation is necessary. 
This pasteurisation must, however, be efficient, and to be 
efficient it must be controlled and always declared, in 
order that the circumstances in which pasteurisation 
has been carried out may be inspected. Further- 
^.more, more experimental work is needed on the 
^iSous-^prlcft^es^of/pasteurisatio as to their relative 
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Facts and Fancies in Modern 
Anthropology. 

(1) The Evolution and Progress of Mankind. By Prof. 
H. Klaatsch. Edited and Enlarged by Prof. A. 
Heilborn. Translated by J, McCabe. J^p. 316. 
(London ; T. Fisher Cnwin, Ltd., 1923.) 25.V. net. 

(2) The Racial lIi story of Man. By Prof. R, B, Dixon. 
Pp. xvi + 583 + 44 plates. (New York and London : 
Charles Scribner's .Sons, t923.) 25.S. net. 

(3) Ancient Man in Britain. By 1 ). A. Mackenzie. 
Pp. xvl257 + jh plates. (London, Glasgow and 
Bombay: Bhukie and Son. Ltd., }922.) 12.?. Gd. 
net. 

T he three anthroj)ol(/gists the titles of vvlio.se works 
are gi\’en ab(»ve lia\i a|)j}roached problems 
relating to tlie origin of Inimari rai'es and of their 
civilisations 1)\’ totally different route.s, but all ol them 
have this in ( omieon ; tliey have reached theirresjiective 
destinations b\ gi\ing their imaginations the free.st of j 
reins. No one who examines the lronlispie('e of the late j 
Prof. ITennann Klaalseh’s book--his death in icj]6 at i 
the age ot filt)-two lobbed German science of one of 
its boldest exponents- would readiU associate his burly 
l)ody and pri/e-ring lace with fanciful speculations 
regarding man’s evolution Nor do we expect Prof. 
Roland B. Dixon, who holds the cdiair of anthropology 
at Harvard*'l’ni\ersity, to use a few measuremenl.s of 
the skull as fairy wands wherewith to rear wmnderful 
anthropological castles in the air of long past age.s. 
Hi.s castles, we lear. like those which children build on 
the sandsj arc doomed to disappear as the incoming 
tide of reason flows over them— I)ut of this, more anon. 


Gegenbaur and became his assistant. He had been 
assistant to Waldeyer, and from his boyhood had been a 
close student of Darwin and of Huxley. He came into 
European prominence toward.s the end of last century, 
when the late Prof. Schwalbe of Strasbourg was giving 
Neanderthal man the place originally assigned to him 
by Dr. William King — that ol a quite distinct species 
of humanity, sliarply marked off from all living 
varieties ol mankind. 

Klaatsch made the fossil remains of man — particu- 
larly of Neanderthal man — bis special study, and 
published long and .somewLat prolix monographs on 
them. Then be took up the study of an(icnt stone 
implements, and jmx ceded to sites in Belgium and 
England to learn at first hand their mature and 
antiquity. To lielj) him to interpret tJu; ways of 
anfient man in liurope he set out in 1004 to live 
[ in <'unlael w'ith the most ])rimiti\’e of living races 
— the aboiigines of Australia. He never ceased ’^to 
extol the fine gentlemanly qualiti^ of the ahorig’^pl 
Australian ; he persuaded liimseSr’ tlial he deteefed 
Indo-Gcrmanie elements m the* aborigines’ spici h, and 
took a particular delight 111 claiming tlic Australian 
native as the ancestral tvpe of llie LinojK'.in I Much 
of the book here h'\ lewed is liased on exjierunce he 
gained during the tlirce vears sjicnt in Australia. He 
letiirned in 1907 to fill the lull cliair of anatomy and 
anllirojKilogy in the I’niver.sity of Breslau, .iiid to rush 
about the. continent of Europe to see the latest find of 
fossil man. He was soon in the sand-jiit of Maudlr^' 
when the Ilridclheig jaw was found ; he was in the 
Dordogne when his Swiss friend, Hauser, nmovered 
fossil remains of man at Le Moiistier and at Combe 


There can be no doubt tliat Dr. Donald A. Mackenzie’s Capelle; he went to Agram to .see the leinains dis- 

imagination is a part oi him.self ; he is a student of covered at Krapina. With .such a rei'ord we cannot 

Celtic literature, of Egvptian mythology, ot primitive turn down lightly the opinions ot this robust and 

folkdorc. lie has that invaluable (juulit y, denied to men industrious German professor. 

of strictly scientific 'training, ol entering the primitive Prof. Klaatsch was a vigorous exponent ol evolution, 
humah mind, seeing the w'orld through its eye.s, and but as regards the origin of human races he held certain 

understanding its modes of reasoning. He has used peculiar opinions, in which he first gave expression 

his gifts and training in drawing a word-picture of after making a detailed examination of the fossil re- 
ancient man in Britain and the sort of life he lived. mains ol Neanderthal man. He found that this extinct 
(i) Prof. Klaatsch’s book, finislied and edited by his species of mankind shared many minor characters with 

'^'friend, Prof. A. Heilborn, and translated into I'mglish the gorilla, and to account for the common heritage he 

by Mr. Joseph McCabe, contains a popular account framed the conception that they were co-descendants 

of the opinions he had formed relating to the origin of from an ancestral sto(‘k of ape-men. For reasons which 

man and his mind ; to the beginnings of his speech, he never made quite clear, he linked the Negro race 

his morals, his weapons, his home, and his societies, on to the Gorilla-Neanderthal stem. He further sup- 

However much one may resent the brusque way in posed, without a scrap of evidence, that these ancestral 

f^hich this German profe.s.sor has brushed aside the ape-men were in our modem, sense more man-like than 

^acts and opinions of most of his contemporaries, and ape-like, ahd Vhile thejgbrilla fell away, tbw^td^^om 

the dogmatic way in which he has made as.sertion .serve a;S 

the place of reason, yet his writings demand W deserve^ 
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Lord Monboddo, that apes were dege^nerate men— or, to 
use Klaatsch’s own expression, they represent “ abortive 
attempts at human evolution.” On the other hand, the 
races of Europe, Asia, and Australia, although they, too, 
had arisen from the same ancestral stock of ape-men, 
had taken a totally different route to reach their 
humanity, having Ijecn a( companicd in part of their 
evolutionary journey by the ancestry of the orang — 
another abortive attempt at man-production. Klaatsch 
himself was uncertain as to which human race had its 
past twined with the ancestry ot the chimpanzee, hut 
some of his followers liave provided its human counter- 
part and also one fur the gibbon. Once one enters the 
topsy-turvy evolutionary mill of the poljgenist, there 
is no calling a halt : the extinct forms of anthropoid 
apes will also requite bumaii counter j)arts if Klaatsch’s 
views are sound ; and as geologlst‘^ will j>ro\ide scons 
of them in the ('ourse of time, the fertile imagination of 
the polygenist must look lorw'ard to a l)us\' and per- 
plexing future. 

What should we say it an\ one were soleinnlv to 
assure us that Spanish aiifl Italian were spee« lies of 
diverse origin, but that as they exolved they had eorne 
to resemble each other ^ Those who maintain that 
the close structuiid resemblantes between the Negro 
and the Euro])ean are due to cou\ ergerue, as Klaal.seh 
did, take up au e(|ually untenable jmsition.^ 

Tt must not be tliought that the whole of Prof. 
Klaatscli’s book is given over to a di.sai.ssion of the 
evolution of man's bodv^ and brain. Ear from it : a 
chapter is devoted to the ev^olution of w’ea[»ons and to 
the discovery of fire and the results whii'h followed 
from that disi'ovt'rv. Om* result was that primitive 
and hairy man, sleeping by tlie fires he siic('eeded in 
kindling and feeding , 1 letaime mule. In another chapter 
is given an ticcount of the origin of clothes ; Prof. 
Klaatsch stoutly maintained that clulhe.s were worn at 
first purely as ornaments ; he cites ladies’ underwear 
as proof of his contention, hut appears to have forgotten 
that the orang and chimpanzee find out for themselves 
that an old blanket or a newspaper can serve more 
than an ornamental purpose. Chapters arc devoted to 
the evolution of speech, of society, of religion, of the 
ho ne, and of motherhood. 

All departments of anthropology are dealt with ; in 
every section the author sets down in clear, unmistak- 
able terms the conclusions he has reached regarding 
the matters dealt with in his pages. It is the author’s 
courage rather than his judgment which is to be com- 
mended. In brief, this book of Prof. Klaatsch’s is of 
value, not, becauseTt represents a weighty contribution 
to anthjropdogy, bjjkb^au^se itgivls a readable form 

. ... ' '■ ■ -- '■ 'TSL ' 


the opinions held by an outstanding personality con- 
cerning the manner in which man has come by his 
present place in the world. 

( 2 ) Prof. Klaatsch was a polygenist; Prof. Roland'” 
B. Ifixon is also a polygenist, but of a new kind. The 
title whicli lie lias given his book, “ The Racial History 
of Man,” seems to ('onvev the impression that we 
arc to be told how the Negro, the Chinaman,, the 
Jvuropean, and other well-differentiated rates of liri’an- 
kind came into existence. Uis publishers have given 
his book all the appearance in papi'i . Ivpe, and binding 
w'liich marks a standard work. Prof. Dixon’s book is 
in reality a treatise on })oh'gcn)' ; of that he is in no 
doubt, for he writes . 

“ 'Flic acceptance of sncli an ijv pothesis, of the theory 
that the existing variihics of man are to be explained,*'* 
not as derived bv differentiation from a single ancestral 
form* but as developed by amalgamation of the 
descendants of several quite discrete tvqjes, places US ^ 
squarely in the ranks ot the long discredited poly- 
genists ” (p. 503). 

'I’here is no doubt that Prof Dixon has put himself 
in his jmtper (utegory, and we want to knovv how he 
came to fall into this jiosition. He, like Jhof. Klaatsch, 

IS a llioroLigli-goinu evolutionist : he is convinced that, \ 
in its early evolutionary history, man’s ancestral stock 
progressed in quite an orthodox manner ; it diverged, ^ 
forming manv branches, representatives of ,some of 
W'liich liav^e licen found in a fossilised form in Java and 
Piltdowm, etc. But then* ( ame a time — the dale is not , 
c\pli( illy staled— when only eight branche.s — or human * 
type.s- were lelt. We are told the names of these. 
There was (t) the proio-Ausiraloid, cradled somewhere 
round the Indian Ocean ; (2) the proto- Negroid, whose 
home was in Africa ; (3) the Mediterranean, living in 
Asia to the east of the Mc'diterranean ; (4) the Caspian 
— a new name for our old friend the Caucasian — living in*' 
Asia, north and east of the ('aspian ; (5) the Mongoloidj^ 
and (6) the Palm-AI pine , neigfibours on the central ’ 
plateau of A.sia ; (7) the Ural, of uncertain nativity, 
but placed in the meantime in Ivastern Russia ; (8) the 
Alpine, also a native of Asia. For some reason, which 
the author docs not mention, these eight primitive 
types of man, living in and native to diverse regions - 
ot Africa and Asia, began a great game, which can only * 
be described as that of “ anthropological chairs.” 
They all started moving round the world, into each * 
other’s countries, and mixing in the most, promiscuous 
■w'ay. Out of this old-world game came our modem' 
races — Negro, Negrito, Australian aborignne, Europeans j 
of all sorts, Egyptians, Chinamen, Red Indians, and 
I^apps. The difference between one modem race and „ 
another wholly depend.s, according to Prof. Dixon, on 
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employed in their compounding. The Eskimo, one ol 
the most dikinctive races of mankind, and marked by 
unmistal^able Mongolian features, lias nothing of the 
, Mongol in him, according to Prof. Dixon, but is com- 
pounded from the types which make up the peoples 
of Western Europe, namely, the Mediterranean, 
Caspian, and Ural types. To the fa.sliioning of English- 
men all the original eight primary types of mankind 
have been employed, including, ol course, the Mongol, 
the proto-Negroid, and the proto-Australian. 

Prof. Dixon <'anie by lus discovery in the .simplest 
way possible. To recognise members of his original 
types, in any race or peojde whatsoever, he employed 
three measurements of the .skull, its length, width, 
and height, and two of the nose, its height and width. 
If the head, according ^o his standard, was long and 
low and the nose broad, then the individual with such 
proportions, no matter what the colour of the skin, 
texture of tlie hair, proportion of the body, and general 
appearance might he, was a proto-Australoid ; but if 
the nose was narrow, this alters the case : the individual 
is a Mediterranean. Put if the head was long and high 
and the nose narrow, then the individual possessing 
such proportions must be placed in another category, 
that of the ('aspian ar(;lie1)'pe. In discussing llic 
distribution of the proto-Australoid type in Europe, 
Prof. Dixon proves its presence in Germany in neolithic 
times by citing two skulls of that dale with particularly 
wide noses. In his table (p. 477) the width of the nose 
is given as 23 mm., the height a.s 48 mm., and the 
proportion of widtli to height as 57-9 per cent. But 
if the reader will work tlie sum out, he or she will find 
it is not 5 7 '9 but 47*9 per cent. On this slip in his 
arithmetic Prof. Dixon builds his hypothesis of a 
proto-Australoid slock in neolithic Isurope. In other 
^cases his arithmetic may be riglit, but his methods and 
inferences have just as little foundation in fact as in 
the former case. Why, every anthropologist knows 
of families where one bn)llier, on Prof. Dixon’s scale, 
would be a proto-Negroid, anotlier a Caspian, another 
a Mediterranean or Ural, wliile among the sisters of 
the same family might be found representatives of his 
remaining types. 

To make quite clear the methods pursued by the 
professor of anthropology in Harvard University, let 


Essential points qonceming the engine, the gearing 
steermg, the system of ventilation and lubrication, an( 
all the essential details which go to the proper workin| 
of a car, are to be passed unnoted. When the matte: 
is put in this wa}', even those who regard crania 
mea.siirements as sacrosanct will understand the valut 
to be attached to Prof. 1 )ixon’s account of the evolutioi 
of human races. 

(3) In Dr. Donald A. Mackenzie’s pages we hav( 
Western Europe pictured as a corridor leading fron 
Egypt, or some adjacent part of Africa or Asia, t( 
Britain. In ancient times there passed along thii 
corridor a continuous procession of various types 0 
men, each carrying its peculiar customs and beliefs 
The Cromagnon people, in Dr. Mackenzie’s account 
head the procession ; they came from east of the Nile 
and brought to Europe and to England the rcligipui 
beliefs of their nat ive land. They were followed 
“ Solutreans,” who, we are told, came from^i^OTni 
Somaliland. After them cam^^e “ Magdalerfi^s,’ 
the “ Azilians,” and the ^^arclenoisians.” The 
Magdalenians, we arc infonnedfw^re really Cromagnor 
people. The only folk who did not come the usua 
way and from the usual source Mere tlie “ Magle- 
mosians ’’ ; they came from Siberia to the Baltic 
[ and brought the clog to Europe ; they Mere blonds 0: 
the Nordic type. So iar as the writer know^s, onl} 
one fragmentary skull of the Jfaltic kitchen-midder 
people (the Maglemosians) has so far been found 
we know nothing of a Nordic people in Siberia in earl) 
neolithic times ; there are not half-a-dozen humar 
skeletons, or fragments of skeletons, which can b( 
ascribed to people mBo made the Azilian and Tar 
denoisian types of weapons or implements. We reall) 
know nothing of these people whom Dr. Mackenzie 
has made to move so briskly towards Britain in ancieni 
tunes. 

Perhaps it will be fairest to let him speak for himself 

“ For a long period, extending over many centuries 
the migration ‘ stream ’ from the continent appear; 
to have been continuously flowing. 'I'he carriers 0: 
neolithic culture were in the main Iberians of Mediter 
ranean racial type — the descendants of the Azilian' 
Tardenoisian peoples who used bows and arrows, anc 
broke up the Magdalenian civilisation of Cromagnor 
man in Western and Central Europe. This ract 


us suppose that the liistory of the various makes and 
types of motor-car is unknovim, and that Prof. Dixon has 
, undertaken to discover how the various types have 
come into existence. If he applied the method which 
h« has employed to unravel the history of human t)qpes, 
■ he would measure the length, breadth, and height of 
the body of each type of car and the width and height 
of the bonnet, and with these measurements to work 


on would deduc$. the. 




appears to have been characterised in north and north' 
east Africa. ‘ So striking,’ writes Prof. Elliot Smith 
‘ is the family likeness between the early neolithic 
people of the British Isles and the Mediterranean, anc 
the bulk of the population, both ancient and modem 
of Egypt and East Africa, that the description of the 
bones of an early Briton of that repote epoch “mighi 
apply in 
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has the highest authority, but, so far, the writer has 
heard of no one who has made- and published a detailed 
comparison between the bones of neolithic Britons arid 
those of niodem Somalis and Egyptians, It i.s'’ highly 
desirable that an investigation of this kind should be 
made, for it is difficult to believe that there is any 
degree of Somali blood in modern England. 

Arthur Kkith. 


The Orders of Insects. 


Manual of Entomology : i&ilh Special Reference to 

Economic Entomology. By Prof. II, Maxwell Lefroy. 

Pp. xvi H 541 + 4 plates. (T/mdon ; E. Arnold and 

Co., 1923.) 35^. net. 

'^in'IfE cla.s.sification of inserts has passed through 

X many changes, and most of the systems propt)Scd 
have been primarily based upon characters afforded 
by the wings, mouth-parts, and metamorphoses. 
During the last fifteen years entomology has suffered 
from an over-exercise of the analytic faculty on the 
part of morf)hf)logists. One result of their activities 
is seen in the inc reasing number of siibdivi.sions of the 
class Insecta, and .some eminent authorities even dis- 
member the latter a.s a whole. 'Phe tendency is to 
emphasise differences rather than the features whi(di 
groups reveal in common. In .some ra.ses the same 
tiiorphologK'al charai'ters in diffen'iit orders are not 
credited with proportional values. The result, as 
might be anticipated, is a ('ondition of instability with 
no vcr\’ dear coiu'ejition of what is to be regarded as 
an order and what is not. 

The foundation.s of the modern classification of 
insects were laid by Brauer in rS85, He ret'ognised the 
fundamental division of the TnsecUi into the two 
sub-classes Aj)terygogenea (Apterygota) and Ptery- 
gogenea (Pterygota) — members of the former being 
primitively apterous and those of the latter winged, or 
in some cases secondarily apterous. Brauer also did 
much towards dividing the old assemblage Neuroptera 
into separate sections, each of ordinal value. In 1899 
Sharp established a system partly modelled upon that 
of Brauer, and he introduced the terms Exoplcrygota 
and Endopterygota. in order to dis(Timinate between 
those orders in which the wing.s develop outside the 


body, and those in which they remain internal until 
" pupation. He further introduced the term Anapterv- 
gota to include those apterous orders whicli have, 
presumably, become -secondarily wingless. This latter 
' step, however, has the disadvantage of bringing together 


dismtly related groups. , 

III 1^4 


iamily designations fdr ordinal purposes, and of intro- 
ducing a system in which the suffix “ ptera ’* is e.Ktended 
to all orders. In the same year Bdrner proposed a 
sy.stem which recognised the same orders as Shipley 
(although not necessarily under the same names), with 
the exception that he adopted a threefold division of 
the Apterygota, and revived the ordinal name Cor- 
rodentia for the Pso(’optera and Mallophaga. Four 
years later Handlirsch launched a revolutionary 
scheme : he no longer retained tlie Tn.secta as a primary 
division of tlie Arthropoda, and his system involved 
their dissolution into four classes comprising no less 
than 34 separate orders. In America he has found 
support from Brucs and Melander (1915), who added 
the more recently discovered orders Protura and 
Zoruptera and, at the same thne, elevated the family 
GrylloblattidDE to ordinal rank, thus recognising 
altoj-ether 37 orders. Berlese, on the other hand, 
in his enryclopjcdic treatise “ Gli Insetli ” reverts to a 
simplified taxonomy and diagnoses but nine orders. 
In a few words, it may lie said that ( enlres of disruption * 
exist in the orders Ortboptera, (^)rrodentia, and Neuro- 
ptera as defined by Brauer. Once a condition of equi- 
librium is attained with respect to these three groups 
we may he on tlic high road to something approaching , 
unanimity. 

Prof, Lefro)’'s hu(}k is essentially one on the orders 
of insects. In the preJace it is nientiunejl that tlie 
book is based “ upon the ledures given as the second 
of three parts of a ( ourse occupying one year of a full 
training in entomology.” I'his apparently accounts 
for the absence of any general chapters on structure, 
biology, or tlevelopment. On the whole, a very 
reas()nal)le compromise is made between the radical 
tcndcncic.s of llandlirsVh and undue conservatism, 
and some 26 orders are separatel)' treated more or less 
in detail. The hook is written for the student of, 
applied entomology, and its object is to teach him how 
to recognise an insect in tlie; field, to determine its sex, 
to learn about its habits and the methods of control, 
and to familiarise him with .some of the more important 
monographs or catalogues which provide references 
to the literature. 

The conception of the book is a good one. ' In 
carrying it out Prof. Lefroy assumes that the student 
is working with a collection of specimens which he can 
handle — illu.strations arc not very much believed in — 
and has access to the “ Zoologiail Record,” “ Genera 
Insectorum” and the Review of Applied Entomology 
for further information. References consequently do 
not, as a rule, include the names of the journals con- 
; cemed, and, .sometimes only comprise the names of the 
>uthqrs^' along with the dates of their publications, 
olethadtias verv obvious difficulties, and. althoucrh 
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it doubtlebsly works all right in Prof. Lefroy’s own 
department, a restriction is inevitably placed on the 
circle of those who might u.se the volume* — particularly 
outside the liritish Isles. .Vnyway, this is the plan 
upon which the student is intended to jmKced. 

In the preparation ol the \oluine the .services of 
eight past or present students of the Tnjperial ( ollege 
have been enlisted -a certain number f)t orders liaving 
been allotted to each. The netessary information 
having been collected and \\riLten up, the whole was 
then, pre.sumably, sifted and edited by Prof. I.efroy. 
This unorthodox method has its pitfalls, Ihe various 
sections, each of which is devoted to a separate order, 
are of rather unequal merit— as might be exiiected 
the one devoted to the Keuroplera being jirobably 
the best. Also, the ’liook contains a number of 
misprints wliich suggest hurried jiroof-correcting, and 
contains errors which, if repeated in an examination 
paper, would tell considerably against a eandidatc. 
For example, on p. jo the extra spiracles nf Japyx are 
stated to be on the prothorax : on p. 41 the tervical 
selcrite.s are mentioned as artieulating the thorax to 
the abdomen : on ]i. S7 ihe mandibles of the nasute 
caste of termites are stated to form a kind ol beak 
through which a secretion can be exuded at will : on 
p. 457 Glossina is (rediled with dropping its larva; 
one at a time while in flight. 

On the father hand, almost all the laniilies ol insects 
are mentioned, and most of them treated sejiaratcly, 
which, in itself, is tjuile an achievement : m some ca.ses 
even tlie sub-families are enumerated and commented 
on. The liook also contains a good deal of information 
not otherwise very ai ( cssible. It is admirably printed, 
but the price seems rather Iiigh. The lour lialf-tone 
plates are excellent, and the text-figures, for llie most 
part, serve their gener.d purpose. A. D. I. 


Photographic Science. 

Photography <7? a SncnUjic A Collective 

Work by A. E. t'onrady, ( harles R. Davidson, 
Charles K. (lilison, W. B. llislop, P. C. V. Law's, 
J. 11 . G. Monypenny, Dr. 11. Moss, Arthur S. Newman, 
br. Geo. H. Rodman, Dr. S. E. Shepiiard, W. L. F. 
Wastell, Wilfrid Mark Webb, Col. 11 . S. L. Winter- 
botham. (Applied JMiysics Series.) Pp. vii+ 54 q + 
21 plates. (London. Glasgow and Bombay : Blaekie 
and Son, Ltd., 1923.) net. 

O WING to the enormous advances which have been 
made in the various branches of science, recent 
years have seen the publication of numerous mono- 
graphs written by specialists in one particular domain. 
Chemistry and physics have been well qatered for in 


this respect, but, at all events in Great Britain, there has 
been no series of monographs dealing with photography, 
a subject which may be considered as belonging to 
])hysical chemistry. The present book, to some extent, 
.supplies this want. It consists of fourteen chapters 
written b) thirteen different men, each of w'hom is an 
acknowledged authority on the subject about which he 
writes Although it would not be correct to describe 
the various cfiapters as monographs, since a complete 
description of the particular branch under consideration 
is not attempted, yet in each one is brouglit together a 
mass of knowledge wdiich has hitherto been .scattered 
far and wide in the literature, or has remained embodied 
as “ exjicrience ” with individual workers. 

The first lour chapters treat nf the history, optics, 
and chemical and phv’sic'al proc i'sses of photography ; 
they may be considered as dealing with the more purely 
sdentific side, wdulst the remaining ten chapters Jtreat ' 
of the application ol the art in various brumdics of''^ 
science and leclinology. 

When dealing with a book of this kl'^d the revdewer 
is nere.ssarily subject to limitations : lie cannot Jiave a 
knowledge of all the subjeets treated, and ( onsequently 
is attracted by some rliaptens ratlierthan others. From 
the ])urely scientific point of view, those due to Prof, 
('onrady and Dr. .Slicppard arc esjiecially worthy of 
mention. The lornier liases liis treatment of the pholo- 
graphie lens .system on tlie Alilic form ol the general 
theory, and deals w'itli it from the jxjint of view* of the 
user rather than tliat of the designer and tom put er. 
The projicTties of lens sv slenis, and the various classes 
ol aberrations to which len.s systems are subject, are 
treated in a surprisingly simple mamiei . The practical 
photograph(‘r will he especially interested in “ 'I'he 
Experimental Determination of tlie Constants for any 
Lens Sy.stetii,” and w'ith the explanalion of depth of 
lodis, gho.st images, flare spots, ('t('. He will also find 
that a perfect lens system is imjiossihle, the best 
obtainable being the result of a large number of com- 
promises leaving always small residuals of aberration. 
Such know’ledge is important to the purchaser, who will 
not then expect too much from the makers or sellers, 
who are generally silent on .such points. 

Since all the applications of photography depend on 
having the iiecc.ssary sensitive material with which to 
work, it is natural that Idr. Sheppard’s chapter is the 
longest in the book. Tbe author has been, so to speak, 
“ bom and bred ” in the subject, and, ^xissibly because 
of this, in some of his publications he has been apt to 
forget that his readers have not the same acquaintance 
witli the subject as he has. In this chapter, however. 
Dr. Sheppard has i^ot fallen into tl^ error, &tid the 
reviewer dpeS;ndt knoW ?o£ ahy whid 

cowrs the facte so clparty failing; 
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however, Dr. Sheppard does not seem able to overcome. 
Chemical equations seem to be beneath bis notice ; in 
particular, the equation repre.sentin" the reaction 
between ferrous sulphate and silver nitrate (p. 140) 
contains so many errors that one cannot fail to notice 
them. 

The photographic methods used in astronomical 
photography are descril)ed by C. K. Davidson, and 
Dr. Moss gives a valuable selection of examples ot the 
application of photography to physical in^■cstigations. 

“ Photomit rograpliy ” is covered in two chapters, 

J. H. G. Monyp('nny dealing with its application in 
metallurgi('al and engineering research, whilst Dr. 
Rodman, in a inoie jjopular manner, deserihes its 
ap]>licution in histolog)', l.uicti'riology, and pathology. 
'Fhere is necessarily some duplication in these chapters, 
and, us is not to he wondered at, differences of opinion. 
Similar remarks as to overLqiping hold with resjiect to 
the chapters on “ Photograjiliic .Siirve) ing,” b}' Gol. 1 
Winterbotham, and on “Aeronautical Photography,” 
by Major La\^ s. 'I'he differeiu-es in view-point obtained 
are, linvvever, all the more instruetiw. 

Mr, Wastell deserihes the various colour processes, 
from that ol Lippmann to the latest form of kinemato- 
graphy in ( oluur ; and Mr. Tlislop deals with the applica- 
tion of ])hot(igra])hy to various jiriniing liroeesscs in 
mono( hronii' and in ( oloiir. riic last two chapters deal 
with the “Te( limes ot Kinematographx ” and “The 
C'ameia as Witness and Detective.” 

'I'he hook is a valuable one, anrl should be of interest 
not onl\ to siieeialists in photography, hut also to the 
public in general. T S, P. 

Our Bookshelf. 

Tfie linliili Pharmateiilual Codc\, : an Imperial 
l)i<;prtJsaioiy for llie I hr of Medical Practitiimen, ami 
PliarinacKls. (Published by direction of the Coiinc'il 
of the Pharmaci utieal Soeiet\ ot Great Britain.) 
New and re\ ised edition, hp xx + iOby. (Tondon : 
'rhe Pluirnuu eutical Press, 11)23.) 30s. net. 

The British l*harmaceuti< al ('odex v\as compiled by 
a committee of experts, working under the direction 
of the ('ouncil ot the Pluirniaceiitieal Society, and was 
intended to afford to pharmacists and pliy.sii'iaris a 
ready means of obtaining trustworthy information 
('oncerning drugs and medicinal jireparations in general 
use throughout the British Empire, It has fulfdled 
its purpose well. Works of this type, however, quii'kly 
lose their v'aliie, and, notwithstanding the puWication 
of supplements in 1915 and 1922, a new issue was 
overdue. The text of the book bears on every page 
evidence of thorough and careful revision, and it is 
now well abreast of pharmaceutical and medical 
practice. Among the new monographs that attract 
attention is that on acriflavine. Here the constitu- 
tion and preparation op this impoftjint antiseptic are, 
exnlained.:^,# ah ekbositioh^ 


of its advantages in mcdiciil and surgical treatment, 
the form in which it is best ])rcseribed, and the 
synonymy of its derivatives, euflavine, homoflavine, 
and proflavine. Chloramine-T and the chlorinated 
antiseptics, cusol, Dakin’s solution, and Daufresne’s 
solution, are similarly discussed. The thoroughness 
evident in these monographs I'haraderises the whole 
work, and it is just this that makes the Codex so 
valuable and trustworthy. Under the heading “ Cura- 
tiunes ” a general description of surgical drc-s-sings 
and the methods by which they may be tested is 
given ; it is curiou'' to note that the hot ot the (/Odex 
is composed entirely ot cotton, whereas the presence 
ot cotton was formerly I'onsidered objectionable on 
account of its supposed irritating nature. Insulin, 
thvroxin, and other drugs ot very reient origin find a 
place in the work. The list ot lest solutions and 
mierosi'ojiieal stains is a very rest rii'ted one, and 
searrelv justifies its title, Tht* w'hole work is remark- 
ably tree Irom errors, and the committee entrusted 
with Its pieparation may be congratulated on the 
sueecss ol their ellorts. It is to he hoped that the 
Council will not, Irom motives of economy, unduly 
delay the appearance of a new edition, so that the book 
may always be kept well uji-to-date. 

Vom Gleifjlng Segelflag : Flugslniheii anf Grand 
zalilreiclier Versuche and Messmigen. Von Ciustav 
Lilienthal. (Volckmanns Bibliotliek iur Klugwesen, 
Band 15.) Pp. 159- (Berlin -Charlotlenburg : 
C. ), E. Voh-kmann Nachf. G.inb.ll., 1023.) 2.50 
marks. 

“ Eine Kritik meiner Arbeiteii mir vom griinen Tisch 
aus, olme meine Experimente iind Me.ssuflgmn nach- 
zuprulen, lehne ii'h von voniheiein ab.” Tliis is the 
lieginning of the last paragraph in the hook by Herr 
Gustav Lilieiitbal. the brother and eollahorator of the 
lamous Otto Lilienthal. He is led to take up this 
uncompromising altitude because, he (daims, the results 
ol his leiigthv and laborious measurements have already 
been criticised in a manner suggesting that they have 
not been properly examined and undersUiod. 

Herr T.ilienthal discusses the old jiruhlem ol soaring 
or sailing flight. He maintains that the present form 
of aerojilane is due to the inisdireetioii of effort 
caused by the War, when aerojilaues were required 
at once and in as large numbers as jiossihle, with the 
re.sult that the type then known became standardised 
lor all purposes and all nations. 'Fhe author’s view is 
that the modern aerojikme, in which the wings do the 
sustaining while an engine is used for propelling, is 
an imitation of the beetle rather than of the bird. 
He hopes that the effect ot the revival ()f gliding will 
be to cause the aeroplane to approximate more to 
the bird form, with the w'ings supplying the propulsion^ 
as well as the sustentalinn. 

Meanwhile, Herr Lilicntlial discusses how the sailing 
flight of certain birds is possible. He claims to have 
established experimentally that the wind supplies the 
work required for sailing flight, liy means of its pro- 
perly of making bodies suspended in it turn thniugh 
about 4° upwards. Further, the camber in a bird’s 
wing produces an eddy below the wing, with the result 
That the work sqpplied by the wing is used for both 
TusteatatjOft ^ propiikion, It is difficult to see why 
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a horizontul wind should produce the 4® turn which 
Ilerr Lilienthal claims to have measured, but it is a 
suggestion worthy of consideration, and one that may 
lead to interesting developments. S. ]l. 

Les Prhuipes de la physique. Pur Dr. Xorman R. 

Campbell. 1 'raduil et adapt e en Franyais ])ar Mme. 

A. M. P(M)eIlier. (Noinelle Collection Scientifirpie.) 

Pp. xix -f- 200, (J'aris : hVlix Alcan, 1923.) R franc.s. 

A TRANSLATION into French of Dr. N. R. (ampbeirs 
l)00k entitled “ Idiysics. 'I'he Flements," was suggested 
to the author by M. hanilc Porcl. who had been called 
upon for a notice of the volume in the Titanic philo- 
sophique. Put tlu' length of the original imposed the 
nece.ssity lor consirlciahle abbreviation : one-third only 
of thi.s smaller I took is a l(‘\tual translation, the rest is an 
abstract, the devclopnients of se\'eral jiages being some- 
times reduced to a 1 (p\ lines. l\lme. JV'belher has 
carried out liotli the jiaraphrasi' and the translation, 
and her difficult task seems to have been performed 
most eiricicntl) . 'I’hc book is rendered more interesting, 
especially to the Isnglish reader, by the prefaie con- 
tributed by jM. Porel. lie em[»hasises the great im- 
portance of the tieatise, arising from the lact that the 
author is an e\])erimental jihvsicist. and moieover an 
Engdish physif ist. k'xperimental and theoretical work 
correspond to different forms of activity, and perhaps 
to different forms of thought. Continental physicists, 
whether they are I'Ycmh, Clerman. or Italian, are ]mt- 
luips less ymrely yilnsiiists than the English. It mav 
at least lit' alfnmed that the latter have certain 
particular (|uahtu,s. (|uahlies which sometimes shock 
the .savant of thi' Contincnl init in practice produce 
reniarkahre results. M. Porel proceeds with an in- 
teresting discussion of the language ol phvsii s, which 
he regards as intermediate hetween the exact language 
of mathematic s and the vaguer language ol tiu \'ulgar 
tongue, in whit li woids have onlv a staiuJual definition. 
In its new form Dr. Camplcell’s work should ayipeal to 
a wide eirele ol readc-rs. 

The Paulsen Art (ieucraUn. IfyC. F EUvell. f’p. 192. 

(London : Krnesi Ifcnn, Ltd., 1923.) i8i. net. 

As there are moie than 20,000 kilowatts of are 
transmitters in use to-day, it is highly jirohahle that 
they’^ will remain in use for many years to come. 'J'he 
British Post OlVue adojited a 250 kw. Elw’ell- 
Poulsen arc generator lor the first link of the Iniyierial 
Wireless Chain eonnecting Leafiield with ('airo. These 
tw'o Stations are now in oyieration at tw'o-lhirds of the 
cable rate. Tbc' same- type of generator is al.so n.sed 
at Northolt for communication with the Continent. 
The Dutch (loveiTiment is installing a 2400 kw. 
Poulsen arc, the largest in the world, in java, to 
enable it to communicate direc'tly with its cmlonies. 
As the author points out. it is tlie one good sy.stem 
which is not covered hv a multitude of patents thought 
by many' to be employed to diclate the tenns and 
conditions under which the other systems may be used. 
The book begins with a hi.storical introduction, due 
stress being laid on DuddeU’s discovery’ of the musical 
arc. The arc generators are then described, and finally 
clear descriptions are^ given of the metliods and ap- 
paratus used for signalling and the application of the 
generator to Tftdio-telephoTiy. ' 
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Clinical Laboratory Methods. By iProf, R. L. Haden. 
Pp. 294 + 5 (London: II. Kimpton, 1923.) 

185. net. 

The author of this I'look has adhered strictly to his 
object of presenting methods of carrying out clinical 
laboratory work witliout in any way discussing the 
i liter jiretation of the results, 'fhe \oluine is therefore 
essentially a inamial lor the laboratory worker. The 
various tests arc desc'ribed briefly, hnl with attention 
to every pradiial ch'tail, and references to original 
articles are pro\ ided wfilh most of the descriptions. 
'I'hc author has limited himself as a rule to one method 
for each epiuntitative estimation, apjiarenlly with the 
rather narrow view that one metliod is suitable in all 
(‘irnimstanies The examination of gastric contents 
differs I onsiderahly from the examination generally 
larried out m (hx'at Pritain, and no consideration is 
given to the fractional test meal. ’ The illustrations, 
with the exrejition of those of blood cells, are very 
good. Making allowaiK'e for slight difti-rences in 
terminology, the ( linical pathologist will find in this 
hook a dear dese ription of the lahoratoiy methods in 
general ii.se. 

Textile Chemistry : an Jnirodurtion to the Chemistry of 
the Cotton Industry Py T'\ J. (’oo])er Pj). ix 1 235b 
(London : Methuen and ('0 , LtP , 1923 ) los'. od. 
net. 

Mr. FoopF'K’s book < overs a good deal of ground in a 
brief but dear fa.shioii. It reads more like a nolg-fiook 
than a text-hook, hut is obviously the work of a 
niimbtr of years ol Icndiing. and should he u.seful to 
students in technical sdiooE, for whom it is intended, 
besides tlie elementary diemistrv w'hii h ser\('s as an 
iiitrodm tion, the author discusses its applications to 
the textile industry, and among other things the natural 
fibres, the chemistry ol coal, oils, industrial waters, 
sizes, bleadiing, dyeing, and mercc'nsmg. Those 
engaged in teac lung t he subjc-d will find the l>ook u.seful 
and helpful There are a fewv minew inac euraeies : a 
" base ” need not c’onlain a metal (p 66) ; nitric' oxide 
is not .disorbed by siiljihuric aeid (j) 69). The de- 
.scriptions of experiments are not nlways adequate, and 
some of them (as that shown in fig. 119) c an scarcely 
have been tric-d .successfully. 

Radio Tde^raphy and Telephony. Py Prof. E. W. 
Marchant. Pp. ix i 137. (Lnerpoc)l: University 
I^ress of Liveriiool, Lid. ; London : Dodder and 
Stoughton, Ltd.. 1923.) b.?. net. 

A VERV largo number of books on radio telegraphy 
and radio telejihony have recently been publisher]. 
Many are oi little use to the general seieiitific reader 
heiTiuse they arc too elementary ; others iailjiecause 
they are too technical, the authors revelling in technical 
terms which are in general very vaguely defined. 
Prol. Marrlmnt seems to have hit on tlie happy mean 
in this hi tie volume. The science is accurate, the 
descriptions are good, and the infonnation is up-to- 
date. To make assurance doubly sure the author ha.s 
added a glossary giving good definitions of the technical 
words used in the text. This book can b^ recommended 
to the reader, who w^ts 'to hfidj^st^apid. the principles 
utilised iii radio tdeph^y^ .^rcnw^castin]^, tuid directional 
i:&dio.sign^mj|j ' ^ ' ‘ 
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Letters, to the Editor. 

[Tie Edttfir does not hold himself responsible for 
(pinions expressed by his correspondents. Neither 
can he undertake to return., nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous commttni cations. \ 

Some New Commensals in the Plymouth District. 

While ^ collecting; by on the shore at 

Millbay, Salcoinbe, in April this year, 1 found tlirce 
consecuti\ t' pairs of Synajita and a polyncnd worm 
living together, and at the* same lime llirt'e distinct 
associations of the britlle star, Opbiocnida Imuliiata. 
and a small mollusc. These finds led to li\e later 



I'Ji.. I. — Th<' bnttt '.tii, { I fill HH f i Ilia mm h miff, mlh tlie jMilyiiuid, Uurmolhoi* 
lunnlatii, > la pm;; aiul (iirvinj; over fln‘ iIni’, opim-iti Ihc ihdw In ad 
and al()ii;^'lil<' (lie liii(' aim wliic li l-> hioUcn fdt slinit , .ind the* 

mnllusi' (M), i\!«nliiiiilii huitntnia • thiw aiiiinals livmji assixialcd 

!(■.;( '■ ' I.' ; r« *. (iMdiiiai'lintiiKiapL 

In \\i U ' ^ .1, 

monthly visits during the best spring tides, and 
resulted in the obsiTvations given below. 

The polynoid, llarmnth<H' ImnUata, was found in 
muddy sand at Sakoinbo on adjacent beds with six 
ditferent animals belon.gmg 1o two dillerent phyla 
and four dilierent classes, but ihe more interesting 
point IS* that the si/ie of the jiolynoids forms on the 
whole an increasing senes approximately as follows : 
Harmothoe lunulata, a lew to lo mm . with Ophioinida 
brachiata. and curved roinul the disc or over the 
mouth (Fig.j) ; H. lumUata (var. synaptw St. Joseph), 
15 to 20 mm., with Synapta inhmens and S. digitata, 
and al^o occasionally with Phascolosoma pellucidmn. 
On the same beds otxur larger specimens oi a polynoid 
somewhat .different in general appearance from the 
small HarmothoB Imtdaia just inejatioued, but they' 
appear' to l)a merely ktter-OTbwth ^ges of the same 
species, and;,«yj|ree . genermly with the var, nigra, 
Alaejds. 


-i-rir-- y-'-tT,- ■ ■ I III I ■ . r ; ' . y- iin i ■ i . ■ i . . . 

were tato tvith Phascolosoma vulgare, hnd of 35 to 
50, mm, with Amphitrite 'Edwardsi. Further work 
will be required to put this la^t observation oh a 
secure basis, but the animals can only be obtained 
by special search in small numbers at considerable 
intervals of time. There is little doubt, however, 
that this species of Harmothoc at Salcombe starts . 
life commensally with Ophiocnidn, and changes its 
mate as it grows bigger and requires more accommoda- 
tion m the burrow jirovided by the messmate, until 
it finally consorts with pol^'chictcs up to 30 cm. long, 
such as Amphiiriic Ed wards i. 

Jlarmolhoi' iunnlata was also taken at the mouth 
of the River Yeahn with Synapta inlifcrrns, and will 

110 doiilit later be found m the same association in 
Plymouth Sound. 

niiring the .same expedilions the almost constant 
association of the mollusc Montanita bidcntata^ with 
Ophiocuida brachiata w'as coniiniied 'I'lie mollusc in 
this case is freipientlv found in numbers just below 
or above the disc, and occa^ionallv under an arm 
in company with llannoihoc Iniiulata young. The 
same mollusc was taken also but k'ss freipiently with 
the ftejihvrcan.y V/fisi otasoina pcl/m tdam, and occasion- 
ally w'ltli Nenas With this (lephyrean, however, 
was found fairly constant h' the messmate Lepton 
Clarkui'j which was tairJy frequently present in 
groups ol 4 to 7, and sometimes attached to the skin 
of the blood- worm 

On both shores at S.dcombo another Harmotliofi 
sp. H, not yet identified, was taken m tubes with one, 
and not in lubes with other species of Nereis. The 
same species was taken by careful work also in Rum 
Hay, Plymouth Sound, alongside or under the 
teiitatlos of Amphitrite grac ill Polyiirrit^ aurantiacus, 
and another sjuries of Polycirrus, and at the same 
lime Harmothoe marphyscr w'as rediscovered with 
Marphvsa .sanguniea in Plymouth Sound after a long 
lapse of years. The same Harmothoe sp. !B was also 
taken with Nereis m beds at the Rivei Vealm. It is an 
interesting fact lliat Sir Ray Lankestcr look a similar 
polynoid under llu' tentacles and m the tubes of 
Tercbilla [Polymma) nebulosa at Kerne so long ago 
as 1805 

The frequency with winch the associates mentioned 
above occurred ajiart from each other was noted 
(luring the collecting work, and found to be low except 

111 the case of Phascolosoma pcUui idnm, whicli occurs 
m lliou.saiuls in a few square yards of gioimd, 

In none of those cases of association or com- 
mensalism can a reason for it be assisted with any 
certainty. The Ireipient occurrence of polynoids, 
however, at the bases of tlie tentacles of polychaete 
commensals, as Ikilycirnis, or m or near the grooves 
of other polychades, as Amphitrite, Nereis, Chaito- 
pterus, or the grooves of (_)pliiocnida, suggests the 
pilfiTing or scavenging of food material. In the 
cases of JMuntacuta and Loplon it is clear that food- 
material IS abundant m the burrows they inhabit, as 
their shells arc often covered with Ikilyzoan polyps, 
and in addition various P'oraminifera are not un-^ 
common in the mouths or in Ihe region of the burrows. 

Indeed, the variety of associates of some com- 
mensals suggests, on the other liand, that an inhabited 
burrow may be smqily and mamlv a harbour of 
refuge, which is used so freipiently that the in- 
habitants learn to know' and tolerate each other, 
while at the same lime not necessarily depending 
directly in any particular way on each other for food. 

J . H. Orton. 

The Laboratory, The Hoe, Plymouth, 

November 8. , 

* I- am hiucli indebted ^ Mr, R. Winckworth for the detefminatiuti oi 
’tiietespcc^: . 
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Conductivities of Aqueous Salt Solutions. 

In the course of an investigation carried out during 
the last two years on the transference numbers and 
conductivities of ctTtain aqueous salt solutions, we 
have come ai'ross a smijile relation w^hich apjx’ars to 
us of interest and importance. 

The specific Loiiductivilv of an eltx trolyte (^) as 
usually ineasun'd, reh'rs to one ceniimetrc cube of the 
solution. We found it desirable, when working with 
concentrated solutions, to compare figures given by 
volumes of eli'clrolyte coiilainmg always one f’ram of 
wafer. If tlie solution m question (.oritain x grams oi 
salt per thousand grams of water, and is of density d. 
then tlie voinnu' of sohilion containing one gram of 

water is • Multiplying this tcTiu bv a, wc 

obtain a magmtudi* \\hich we will denote by a', 
which is the comluctivitv^ Ix-twecui electrodes one cm. 
apart of an amount ol the solution containing one 
gram of W'ater. At Ingh c oTicentr.itums, the viscosity 
of the solution is a fa'ctor v\ln('h cannot be neglected. 
Making the simplest assumption, 1 c that conductivity 
and hnidity arc jiroyiortional. we arrive .it a corrected 
conductivity, 

1000 } r 

A corr , Av 

1 ooou 


to liave considerable implications in several directions 
for the theory of strong electrolytes. These will 
be considered, and the data more fully presented, 
elsewhere, 

W'e have written this preliminary note as a result 
of reading recently a paper pnblislied some months 
back by Linde [Ziotsch. hlehtroch. 29, 1(13, 1923) and 
not previously noticed, as its title did not indicate 
any particular bearing on our work. In this paper 

the author has plotted at; against (/.c. the 

1000 ' 

specific conductivily corrected for viscosity against 
the weight percentage of the salt in the solution) for 
aejneons iithnim and calcium chlorides solutions up to 
very high concentrations (far highcT than any we have 
so far measur<‘d). j Ic finds a linear relation up to 30 per 
cent, lithium chloride and 20 per cent calcium chloride 
respectively, after whicli the curves bend Thi' essen- 
tial diflcreiice l)etvv(*en las met hod of plotting and ours 
IS that we tak<' info onr conduct.uue exjirt'ssion the 
deiisilv ot the solution. If liis curves are modihecl in 
this way, the changes m direction at the high concentra- 
tions bei omefar les', marked, and t heir courses at more 
moderate* { oiiceiitr, I tions, whilst becoiiiiiig soiiu'W'hat 
less Iinc-ai, closelv a])])roMui.itr in type to those loiind 
by ns for solutions o1 htlmim chloride .iiui oIIkt salts. 

A I Ailmvm). 

1. Akkus 


Multiply by 1000, and wo have tJie condiutiviiv 
under the same conditions due to an amount ol solu- 
tion containing ktoo grams of waiter if now fliis l>e 
plotted against ,i,M or the weight molar concentia- 
tioii (mols jK'i tlioiis.nul grams ot water), the result is 
a curve wdiicli, in the* cases ot jxifassnim, sodium, and 
lithium chlouilc's, becomes nearly linear after .VjM has 
exceeded o-yi, and remains so iqi to the hunt to which 
we have so far carru'd onr measurements (r/M - 3 to 5, 
depending^on the ehx'trolvtc-). We have plotted the 
conductivity, dcsisity, and viscosity data ol oilier 
observers lor ceitain other solutions, and have 
obtained sinulai rc'suiis. 

Expressed verbally — if a thonsmid grams of wuiter 
are put betw'eeii electrodes one cm 
apart and one of flic salts m cpicstion 
gradually addevl, the inciease in con- 
ductance of the cell (corrected for 
viscosity change-) brought about by 
dissolving, say, an c.vtia one tenth 
gram equivalent of salt is nearly 
independent of the concentration 
of the solution when a ccTlam limit 
of concentration has Ixxmi exceeded 
The slope of tlu! curve is given by 


Lnu ersilv of London, 
Ixmg's ( ollcge. Si land W t 
tsovc-mlxT 25. 


The London Fogs of November 25 - 27 , 192 .L 

'I 111 accomp.iiiMng gr.ijih (hig. i) .show's llx* homly 
\ ai lation 111 flu- (jn.nititv of su^|)c’U(ic■(l impuiit \ , that 
IS, sootv mattei, m tlu- .nr ol London (\t esf nunstcr), 
whuh was chu-lb" lespoiisihle loi tlu- u'c c-nt smoke 
fogs This (iirv<- shows ckail\ that tin- m.ixiiniim 
deiisitv of tlu* siiioki- log <H ( 111 ic-il about inid-d.ic , .uul 
then- was a rapid iiuri-ase 111 deiisitv wlm li f onu ided 


(uxx)-f .r)AT/ 

A curve of the same slope is got iJ 
the molar fraction of the salt in the 
solution is plotted against the con- 
ductance (corrected for viscosity- 
and measured between electrodes 
one cm, apart) ot a moJ of solu- 
tion : that is, within the limits 
mentioned, the corrected coiuUicl- 
ance of a .solution is practically 
proportional to the ratio salt niole- 
cules/total molecules. 

This relation, obtained by considering, not, as is 
customary, the conductance of a fixed weight of salt 
to which 'increasing amounts of watw aye added, hut 
the conductance of a fixed weight of w^er to which 
increasing amounts ,of salt are, added, would appear 



Fic.. Stisp«.n(U<l uiiimrily iii ihi- :jir of W’tsttninUL-i, Noveml'Ci 24-07, I0J> 


with the period of lighting up of fires in 
The figures from which, the curve -is 
Obf^ned from niy antomatit tecordoti 
the Advisory^ Commitlee dn^ A 1 ^o^' 
’^en a iarge<numbe]f‘ of daylfr are 


the morning, 
plotted were 
designed for 
ia l^ollution. 
averaged and 
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plotted, the distribution over the 24 hours is similar 
but more uniform, and it can even be seen that the 
maximum is reached later on Sundays than on week- 
days (Eightli Report Advis. Comm, on Atmos. Pollu- 
tion, p. 30). 

Records taken in Westminster by my impact appar- 
atus at the height of the recent fogs showed about 
50,000 solid particles })or cubic centimetre, and very 
httle indication of watiT drops. These particles 
averaged a little more than 0-5 micron in diameter, and 
there was a tendency to a roimdcd, kidney shape, 
with a fair number of small transparent spheres of 
about the same diameter. 

With reference to the cause ot the “ London Par- 
ticular,” the view is generally held that a London fog 
Consist.s of condeii.sed water particles dirtied by smoke 
and oily hydrocarbons (Carpenter, ‘‘ London Fog 
liu|uiry,” U}oi- z), and this view follows naturally from 
the fact that during London smoke fogs there is very 
oft('n a dciist; naler fog m the surrounding country 
J hen' are, liowever, certain indications wliu-li ])oint to 
a dilh'reiil conclusion and suggest that a lAindoii 
smoke fog, such as we have experienced leccnllv, 
oceurs at the same time as the surrounding wati'r fog, 
not bi'cause it is a result of 1 he latter, but because of the 
cuiuhtions vvlncli lavour water fog. 1 h.ivc, therefore', 
been forced towards the vie'w that the smoke fog of 
London does not ('onsist ol wati'r particles diitied by 
.smoke, hut almost entirely ol smoke particles alone. 
In .support (.)f this aie the' follcnving laits ' 

{(t) l>miiig tiu' reci'iit fogs wiieii the sun was 
visibli' at all it apjieaied as a red ball, thus pointing 
towards the jm'seiice ot Imely divided snspi'iided 
mattei, ,iiid not towaids large water globules. 

(h) Keiords take'u by mv impact method during 
London sinoki' fogs show lit tk* e\ idem eof water diops, 
winch, if present, would Ix' olivunis, but there are 
always immense nimdx'rs ol small smoke paiTicles 

(r) It IS nut nmisnal m (.ommg up to Loiidou from 
the country dining foggy wi'ather to find a dense 
W'hito log 11) the tonntrv, witli a limit ot visibility of 
perhaps 50 >ards, giving place to a yellow' fog 111 
London with a gK'ater limit of visibility; thus, 
while a largo amount ol sniolce can always be ik'h'cled, 
then' must be a great reduction m the ([iiaiitity of 
water in the London fog, since 111 sjiitc of the smoke 
addition visibility improves 

{d) 1 he air o\er l.ondoii is w.irnu'r th.in in the 
country sniToniiding, and although the combustion ol 
large (|iiantili('s ol luc'l .supplies a certain amount of 
water to the air, it sei'ins jirobablc that < ouderisation 
of water m London to form fog would normally be 
much less than in the surronndmg country. There 
are about 17,01x1, 000 tons of coal burnt per annum in 
London, and assuming a wind of 2 miles per hour and 
an inveision of the lapse rate of temperature at about 
400 leet, M condition liki'ly to be met with during 
foggy weather, this amount of ('oal would keep the 
air iinTnediatcly over London about 13° F. wxirmer 
than in the surronndmg country. 

(e) I'he hourly incidence of suspended impurity, as 
shown in the curves, varii'd exactly with the darkness 
and apparent density of the fogs as judged by the 
eye. 

Doubtless in the early morning the conditions which 
cause a water fog in the country also cause a .similar 
fog in London, if not so dense ; but as the day ad- 
vances the smoky fires add their soot and heat to the 
‘ air, the latter evaporating the water and the fonner 
re;^acing it by soat. • 

Tires are notoriously smoky shortly after lighting 
until .they get well heated, 4ip, ,4!hd we hud, as a rule, 
that the log "csbmmences hi ,the morn- 

ing abouibthe. of hre .lightiqi^ hnd dies eway 


gradually as the fires become well established ; whiii 
it is usually at a minimum between midnight am 
early morning. If the natural ventilation over th 
city fails to carry away the smoke produced, there i 
sumcient evoh'-ed in the morning in three or fou 
hours to provide Tvoiidoriers with the densest smoki 
fog they have ever experienced. Such a fog contain 
5 or 0 milligrams of sixii per cubic', metre, and thl 
can be easily supplied by the 40 or 50 tons of soo' 
evolved per hour by the c.hnnii('ys of l..ondon. 

.■Assuming the corn;ctness of the abov'c, we ma) 
draw the following inference's : 

(1) The' air over London being warmer than its 

surroundings, wait'r togs will be fewer or less 
dense during the da\' Ilian m the country. 

(2) 'file ” London I’artKiilai ” can be entirely 

prevented bv abohslniig smoke. 

J. S. OWF.NS. 

47 Victoria Strc'c't, Westminsler, S \V i, 

Decembc'r 4. 


Upper Air Conditions after a ITne-Squall. 

Mktkokoi.ogisis are indcibted to Wmg-Commandei 
L. W. B Rees for some very valuable observa- 
tions during two aeroplane' ascents at Oanwell (Lines ) 
on Oclobei H), showing tlie change which took place 
in upper-air conditions during tlu' passage ol a ” line- 
siiiiall ” or, in the phraseology of Bjerknes, a ” cold 
front ” Observations of this kind arc sufficiently 
rare, and the features c'xhibiled by the present ones 
aie so sjieciallv interesting that it seems very desir- 
able to lay .some emphasis on them. 

'flu* aci oiiipanymg diagram (Fig. i) .shows the 
details of the records. The first ascent (dotted line] 
comnicnecd at 0.15 am, and was made m front oJ 
the line-.si[uall m the ” eipiatorial air,” the origin oJ 
which has now been traced back, oil the charts ic 
the Meteorological Office, to a low latftude. The 
figures against the curve show the relative humidity 
at various levels, the* corri'spondmg number ol 
grams of water vajionr per kilogram ot air being 
given 111 brackets. It is necessary to remark tha1 
the report of eloiul and ram encountered is no1 
inconsistent wfith the apparently nnsaturated con- 
dition of the air, for the cloud was not necessarily 
conlmuoiis lliroughont the thickness indicated, and 
further, the in.slrninents were read on the way uf 
when tlic clouds were only just commencing tc 
thicken and form ram. No rain reached the surfaci 
until 10 A.M. The line-squall occurred at 10.5 a.m. 
marking the arrival at the surface at Cranwell of th( 
” polar air ” which has been traced back to th< 
neighbourhood of (^rei'nland. 'fhe usual line-squal 
features were recorded — heavy ram, sudden veer o 
wind from S.S.W. to W., and sudden fall of tempera 
tiire of q® F. All the rain, 2- r mm., occurred betweer 
10 A.M. and noon, and presumably fell through thi 
undercutting wedge of colder air from the ” equatoria 
air ” above, 'f he second ascent (full line) commencec 
at 2 15 r.M. ill resixinse to a rei[iicst by wireles! 
telegraphy'^ from the Forecast Division of the Meteoro 
logical Office, ,\ir Ministry, where the first record hac 
been received and the weather charts showed hov 
valuable another would be. 

The second record shows that the aeroplane lef 
the ground m the “polar air” and penetrated thi 
“ cfiiuitorial air ” above, but what is particularh 
sinking is the extreme (jrynoss of the intennediat 
layer extending from about 5000 ft. to qocio ft. Whei 
a .sliarp discontinuity is absent between two differen 
. air cujrrents the effect is usually attributed to mixinj 
, at thfe interface, but the present intermediate laye 
sci«n©' 4O0O *ft. thick cannot possibly have' been j 
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“ mixing layer," for it contained a much smaller 
proportion of water vapour per mass of air than the 
layers above and below. The following considera- 
tions suggest that it belonged purely to the lower 
current and was, indeed, the only genuine " polar 
air ” sunn'ving over Cranwell. 

Let the shaded figure [a), in the inset diagram, 
represent, scheinc'itically only, a vertical section 
(vertical scale much magnified) of a tongue ” or 
" globule " of cold air which has not Jong since 
penetrated from a cold source into a warmer environ- 
ment. Subsequent translation and lateral spreading 
under gravity may lead to a condition, now' at a 
distance from the lold source, Kqiresentod by tig. {b), 
the linc-.squall taking place, say, at the right-hand 
edge. A contribution to the study of .such motion 
has been made by Lxner ISit/iingsber .Mead. W'lss. 
Wien, IJa, 127, J018, pp. 705-817] In the transition 
the air at A des( ends to C, wlnle the surface air 
remains at tlie surfate, so that llie higher <i layer was 
originally the more it is v\ aimed adiabatically. Hence 



if the original lapsi'-ratc, represented by AB m 
fig. (c), is less than the adiabatic, as is reasonable 
for air cooled mainly from the surface in liigli latitudes, 
it will become, from this cause alone, more remote 
still from the adiabatic, like CB, where AC is the 
slope of tile “ dry adiabatic.” A more precise 
mathematical treatment of such a change of lap.se- 
rate has been given by Margules (Exncr, ” l^ynainischo 
Mcteorologie,” J0J7, p. 80). Any change of pressure, 
at a given level, during the transition w'Oiild produce 
effects .w'hipli would not ^appreciably modify that 
demonstrated. The sinking of the globule thus tends 
towards greater stability and therefore to oppose, 
turbulence. But in paswng over « relatively warm' 
surface such as the Atlailtic the cold air mass would 
receive heat from below, a^d .this .wpu^-.b^ 


upwards as far as the turbulence -origihating at the 
surface is able to penetrate in the face of the stabilis- 
ing action of the sinking. A lapse line like CEB 
would result, where E is the upper limit of mixing. 

In the present case there is clear evidence of the 
upper limit of turbulence 111 the " haze-top" reported 
at about .^000 ft., and the laj^er KD in the main 
diagram was accordingly the one which had been 
warmed from Iw'low ; it possessed the “ dry adiabatic ” 
lapse-rate of lemjieraturc indicative of thorough 
mixing, and was fairly luiiiiid, with cloud at the top, 
owing to water vapour, evaporated over the Atlantic, 
having been .stirred up at the same time as the layer 
was warmed. TJie layer ('R, on the other hand, was, 
on tins view, one which liad succeeded in remaining 
lion-turbulent, and w'as really the only genuine 
" polar air ” wdiich reached Cranwell, still possessing 
the original low pol.'ir water \apour content and, 
neglecting radiation, its original potential temperature. 
This view' IS strengtliened by reinarlnng tliat, although 
the moderate decrease of Jnmiiditv and small rise of 
temperature indicated by the upper parts oi the two 
records may be cxplaiiuid, using a fJertz diagram, 
by .supposing tlie “ equatorial air ” to have ascended, 
lost some moisture as " cold front ” rain, and de- 
.seended again, as suggested at bin fig, {h), no such 
ex])lanatioii can be applied to the extremely dry layer 
diseu.ssed above, for the air would have to lie taken 
to an inircasonahly great height, and w'oiild also 
arrive back with far too high a tenjperatnre It does 
not seem, therefore, that the mtiTincdiate layer can 
have been evoked out of the ” eijuatonal air,” and 
these interesting records ate .iccordmglv to be inter- 
preted as .sbowing that the air ol ]>oiar oiigiu over 
Cranwell wxis in all iirobability .1 “tongue” or 
" globule ” about t>(>oi) tect thick with the hnver half 
partially " dcpioiarised.” Snhsequeiit weatlici charts 
suggest that it wms soon replat.i'd again by a warmer 
air current right down to the surf.uc 

Such ])Hirs of lecords as this, near ” cold fronts,” 
are uncommon, the nearest approach amongst those 
published in the Daily Weather Ih’ports being iii the 
issues ol October 14 and 15, 1021, two ascents at 
Baldonnell (Dublin) having exhibited similar features 
to the present. They are also important as bringing 
into proininciice the existence well within areas of 
cyclonic activity of “dry inversions,” tlie oi'cnrrence 
of W'lucli IS 11101 e commonly associatt'd with the 
margins of anticyclones M. A Ciblt-.tt. 

Meteorological Office, 

Air Ministry, Kingsway, W.C.2, 

November 14. 


Experiments on dona iniestinatis. 

It is remarkable that in alLthc statements that I 
have seen by Dr. Kanimerer or Prof. MacHride con- 
cerning the increase in lengtli of the siphons in Ciona 
following amputation, no measurements are given. 
As I have recently made mcasiiremenls on a number 
of specimens m order to obtain some data indicating 
the natural variation in the proportional longtli of 
the oral siphon, 1 should be glad if Prof. MacBride 
would inform ns whctlier JDr. Kamincrer has jmblished, 
or whether he possesses unpublished, any measure- 
ments oi the .siplions in his specimens before and 
after amputation, and in the offspring which in- 
herited the increased length. 

1 find it;, difficult to understand what Prof. MacBride 
means by the words. " tfie reaction is of the animal 
,.a3 a.wholej' fact tha 4 :, 4 !i^pnta.tion of 

both siphons results M the-lpwvyito of -longer si^ihons, 
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^ ^iiiial as a Whole *' explains tiie 

I^of. MacBride has a photograph of an operated 
Uona and a normal one side by side. What is the 
proportional length of the oral siphon in a " normal ” 
Uona, and what was that length in the operated 
siphon before operation and after regeneration ? 

_ , J. T. Cunningham. 

East London College, 

Mile End Road, London, E., 

November 24. 


Mrs. Hertha Ayrton. 

It must be a matter of pain and surprise to many 
readers of Natukf that JYofessor Armstrong should 
have written .such an article as that which appears on 
p. 800 of the issue of Docomber i. 

1 was privileged to know, with the intimacy which 
is only po.ssible to a doctor, both Prof, ami Mrs. Ayrton 
during maiiv years lie was mv patient until he 
died— prematurely in one sense, 'but in anotlicr he 
lived long, and accotn])Iishcd nior<‘ than many men 
who live to extreme old age. It seems almost sacri- 
lege to speak of their married life, or of the perfect 
sympathy and comjianionship which distinguished 
it ; it IS ditlicult to understand liow any one professing 
to have been liu'ir friend could .suggest that they 
were “ an ill-assorled couple ” 

No woman coukl liave nursed lier Imsband willi 
more until mg, imsdhsli, and tender devotion Of 
their scienlilu work 1 leav i* otlicis to .speak ; there 
will surely Ix' man\ who wdl vtiulicate their memory 
in this respect. Ihit as an old and intimate friend 1 
am well qualilii'd to prote.st against the heartless 
comments upon the pnv^ate hie of a very noble woman 
of whose living yircsc'uce we are so recently bereaved. 
Tlic Latin raci's respiM t their dead friends vvitli an 
emotion wt* can at least respect. The Day of the 
Dead, heltl in nwcrence yiroliably surpas-sing any- 
thing ill the C'liristian ritual, has scarcely pas.sed this 
year, and yet Piol Annstioiig can write such an 
article upon his dead tricnds Surely for the rest of 
his life he will regret not having declined that 
“ appeal ’’ for an obituary notice. li. H. Mills. 

21 St. Mary Abbot's 'rerrace, 

Ki'nsington, \V 14. 

December 3. 


The only comment 1 can possibly make on the 
above is, that the writer must be strangely lacking in 
sense of humour. 

When 1 .used to tell my Iriends tliat they were “ill- 
assorted,” knowing this full well and knowing me, 
they did but smile. As did Mrs. Ayrlon-'-when, to 
terminate one ol our fruitless discussions on the 
woman as man, I .sometimes said: “We will admit 
you are ‘up to us’ (apart from being yourselves), 
when you are regularly engaged as chefs and produce 
one to go down to posterity with Soyer.” 

May I here note the need of a correction in my 
artide—the insertion ol the accent over the first e in 
M^lisande ? So beautiful a name .should not be reft 
of the least shade ol its charm. 

Henry E. Armstrong. 


Zoolpgical Bibliography. 

Lest it. should be assumed from my* friend Dr. 
Bather'a communication to Nature of 'December i, 
page 7.94^ that my letter 


pa^ 7 . 94 ^ xQ&t my igter w w^^weaftme^stateif , y. , M4 ry Proci 

™t 3ny Altrincham, Cheshire, 


f with the cohcurrence of\the vai^ha officers of the 
.British Association, who wrire present at'the time. 

There is no misunderstanding whatever as to the 
wishes of the repre.sentatives of the num^ous 
scientific societies present in regard to the sit^ of 
publications, and if Dr. Bather will consult suot a 
publication as Collins’s “ Authors’ and Printers' 
Dictionary,” issued by the Oxford University Press, 
he will find that demy-octavo is slightly less than the 
measurements he gives, namely, sf x 5]! in., and this 
is the size which that particular committee re- 
commends to all societies jiublishmg annual reports, 
etc. T. Sheppard. 

The Municipal Museums, Hull. 

« Micelles and Colloidal Ions. 

Mr. W. B. Hardy in his letter to Nature of 
October 13, p. 537, entitled “The Micelle— A Ques- 
tion of Notation,” advocates the conception of the 
colloidal ion and postulates that the ideas of other 
workers coincide with his uwn, .so that merely a 
question of nomenclature is involved ; nevertheless, 
in his opinion, it is positively wrong to refer to a 
colktidal ion as a micelle. 

ft will be shown in a paper by Miss M. E. Laing 
which we Jiope to publish in an early number of the 
Journal of Physical Chemistry, that all movement in 
an electric field can be summed up in a single formula 
winch applies eipially to ions, dia])liragins, gels, sus- 
pensions, micelles, etc., and governs the movement of 
any such charged constituent relative to the solvent. 
The experimental evidence sliows that there is a 
gradual transition from uncharged or isoelectric 
colloidal particles, througli those which are very 
slightly charged, such as the neutral micelle in soap 
solution or tJie jiarticles in a gold sol, to those which 
are much more highly charged, like tlie ionic micelle 
of soaps, an<l then to the true 10ns whicl^ are fully 
charged. 

Now comes the question of nomenclature. There 
is no question as to the fully charged ion where this 
comucles with the chemical unit. In soap .solution^, 
however, there is a sharji distinction between the 
behaviour of thi^ single crystalloulal molecules or ions 
and their respi'ctive aggregations, the neutral and 
ionic micelles, winch, for example, can be held back 
by an iiltrafilter. 

It would seem as re])ugriant to designate an aggre- 
gate of .soap ions containing substantial proportions 
of undissociated soap and of solvent a ” colloidal ion “ 
as it would be to call aggregates of hydrated neutral 
.soap, which arc probably the structural basis of soap 
Jellies, “ colloidal molecules,” althougli one is as 
logical as the other. I have called each of these 
aggregates a micelle, and have described their elec- 
trical condition by adding the prefixes' neutral and 
ionic respectively. The term micelle is customarily 
employed in a similar sensi* m contemporary -French 
and German science. James W. McBain. 

Dept, of Physical (’liemistry, 

Univensity of Bristol. 


Biography of Richard A. Proctor. 

Wii arc at present engaged m the preparation of a 
“ Memoir ” of the late Richard A. Proctor, and to 
assist us in our work we should be deeply grateful for 
the loan of any letters which readers of Nature may 
have received from him. We will carefully preserve 
the letters and return them as soon as po.s.sfble, 

S. D. -Proctor- Smyth. 
M4ry Proctor. 
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The Treatment of Disease by Artiwrial Light, 


pUOTOTHERAPy, or the treatment of disease by. 
■t light, was first prominently brought to the notice 
of the medical profession by the work of Finsen in 
1895. He demonstrated tljat the rays of the visible 
spectrum, and also those invisible radiations wlu<‘h we 
call ultra-violet rays, have varying therapeutic (jualities. 
He showed tliat ll\e exclusion of the ultra-violet rays 
from the skin of patients suffering from smallpox cut 
.short the secondary fever characteristic of this disease, 
and diminished the suppurative stage, and, thereby, 
shortened the duration of the illness and lessened the 
risk of ugly scarring. On the other hand, he proved 
that the local application of concentrated actinic light 
had a powerful influence on certain affections of the 
skin, particularly on the common type of cutaneous 
tuberculosis known as lupus vulgaris, before his 
death he had already apprci iated the value of a more 
general application of light, namely, the exposure of 
the whole body to radiation. 

In his earlier experiments with concentrated light, 
Finsen used the sun ; and a simple apparatus consist- 
ing of a large hollow lens containing a blue solution 
was the means by which the actinic rays of light were 
brought to a focus u])on the skin. ICven with a blue 
medium used as a filter it was found necessary to 
interpose a cooling apparatus at the focus of the lens. 
This apparatus consisted of a .small circular chamber 
with quartz faces through whicli a current of cold 
water constantly circulated. In addition to its value 
as a method of preventing excessive, heating of the 
part, this apparatus was also used as a compressor to 
render tl\p area under treatment bloodless, as it had 
been found by experiment that the actinic rays 
penetrated a blanclied skin, whereas in that through 
which the blood was circulating tlie red ('olouring 
matter of the blood prevented the passage of the blue 
and ultra-violet rays. In Denmark, as in other 
countries in northern latitudes, the numfier of days on 
which the sun could be utilised was .so limited that 
' Finsen soon abandoned the sun as an illuminunt and 
substituted powerful electric arc lights. 

Following on Finsen’s discovery, a number of workers 
in this field devised other forms of illuminanl, and 
several lamps of high actinic j)()wer became available. 

It is interesting at this point to consider the work of 
Rollier at Leysin? For more than twenty years he has 
been treating ciisfes of tuberculosis, particularly in 
children, by exposing the surface of the body to the 
alpine sun, and his efforts have, achieved a striking 
success*. At first it was believed that the air of the 
high altitude was the determining factor in the admir- 
able results obtained, but it has since ])een shown that 
it is the light which is the"' important agent. Rollier’s 
success stimulated others in tM branch of phototherapy, 
and at tlie Trcloar Homes at M^on and Hayling, Hants, 
Sir Henry Gauvain has shown the practical value of 
this measure, even in tliis climat«^ in the treatment of 
tuberculous disease of the bones, joints, and skin^ 
More recently, Reyn, in Copenhagen, has shown that 
the carbon arc light can be used as a substitute for ihq^ 
sun, and that the results of an electric light >bath'aj!« % 
efficient as the sun bath. ' 'V ft 

The t^troent arrificUd, 


must be considered from two ^ints of view. First, the 
local application of the radiations to the diseased focus, 
and second, the application of light to the whole of the 
surface, which for convenience we may call the “ light 
bath.” First, the local application of light to a diseased 
area ; here we find two methods in use, one in which 
the light is concentrated by means of lenses, and the 
other in which reliance is placed on the intensity of the 
actinic, radiations, without concentration. 

Local Trp:atment by (’oncentrated Light. — ^'I he 
typical apparatus for treatment by concentrated 
actinic light is the Finsen lamp, or its modification the 
Finsen-Reyn lamp. 'J'he essentials in these are a 
IMJWorful carbon arc will) an automatic adjustment to 
approximate the carbons as they burn away. The 
light from the arc is foc'ussed tlirough a series of rock- 
crysUil lenses in a tube containing distilled water. 
The rays are focussed on an area the size of a shilling, 
and at the focus is placed the combined (’ompressor 
and cooling apparatus with a cold-water circulation 
described above. This type of apparatus is used 
mainly in the treatment of the form of tubenailosis 
of tlie skin known as lupus vulgaris. After an hour’s 
application of the eoncenlrated rays an inflammatory 
reaction occurs in tlie skin. Thu inflainmation is so 
acute that a blister forms which may lake several 
days to a couple of weeks to heal. It is interesting that 
tins reaction does not begin till about six hours after 
the treatment. Repeated applications usually 
necessary to destroy the effects of the u^^^i of the 
skin by the tubercle bacillus, but in 6o cent, 

a permanent c'ure is obtained, many of ibe patients 
treated having been watched for twenty jears. 

In the original Finsen apparatus the current used is 
70 volts and 50 amperes. It is therefore advisable 
to use a transformer when the available current has 
a high voltage, say 240 to 220. The carbons used are : 
positive, cored, 25 mm. in diameter and 12 inches 
long; negative, solid, 18 mm. in diameter and of the 
same length. By this apparatus four patients can be 
treated simultaneously. 

In the Finsen-Reyn lamp the illuminant is of the 
senssors type, the current employed being 70 volts, 
20 amperes. The positive carbons arc cored 1 2 mm., the 
negative solid 10 mm. in diameter and 8 inches long. 
These lamps can be. worked from the lighting mains, 
say of 240 volts in series, with appropriate shunts. 
One patient only at a time is treated with each 
Finscn-Rc)Ti lamp. 

Local Treatment by Un concentrated Light.—- 
The most convenient type of apparatus for the local 
treatment of diseased areas of the skin by uncon- 
centrated light is that devised by Kromayer. It 
consists of a u -shaped envelope of rock crystal contain- 
ing mercury vapour. This is surrounded by a second 
envelope with a rock-crystal window. Between the 
two envelopes, which are fitted in a metal box, cold 
water circulates, to absorb the heat rays. ‘ The window 
p£ the, apparatus is pressed firmly against^ ar^a of 
skin to'Jbe jfreatea, the pressure being, of^iiejiji xeqderr 
ing the akin 
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direct ejectric lighting dii^cuit. On n :t>40 volts, circuit J 
tlie current used is 3-5 amperes mth 120 volts acro^ the i 
arc. It will be noted that a waW supply is necessary, v 
a circulation of four pints per minht^ being required. 

Light Bath Treatment by the Carbon Arc Light. 
— ^The experience of Rejn of Copenhagen, confirmed 
by other observers, is that the best illuminant is 
carbon arc light. The spectrum of the carl)on arc more 
nearly approaches that of the sun than does that of 
mercury vapour, and in the experience of the London 
Hospital, this is further increased by the use of carbons 
with a tungsten paste core, tungsten giving a spectrum 
of great richness in ultra-violet rays. 

The installation is very simple. A large carbon arc 
lamp, working at 50 amperes and 70 volts, is suspended 
from the ceiling at three to three and a half feet above 
the floor. Around this, at a distance of from three to 
four feet, the patients, nude, are seated on stools. 
The whole of the body is exposed, first the front and 
then the l)ack, the sittings being of half an hour’s 
duration at first, and tliese are gradually increased up 
to four hours ;i day. When the iront of the body is 
under Ireatuient the eyes are earefully protected by 
a thick mask. The tungsten paste cored carbons used 
are (-h) cored, 25 mm., (-) solid, 18 mm., both 12 
inches long. 

General Treatment by Micrcury-vapour Lamp. — 
The apparatus consists of a quartz lamp or “ burner ” 
containing mercury vapour, behind which are placed 
reflectors of various sliapes. 'I'he lamp is mounted 
on a stand wliich permits its being placed at an appro- 
priate height. It is worked off any dire('t electric 
. current, and is inexpensive to run. The practical life 
“ burner ’’ is, in tlie larger types, about 1000 
’ftours. A ver\ high actinic illumination is obtained. 
The patient lies or stands while under treatment, usually 
at a distance of about three feet, but with the larger 
model supplied by the Hewitt ic Electric ('ompany, the 
maximum distani'c at which a patient is sensible of the 
radiation is eighteen feet. At the beginning of the 
treatment the exposures are given to small areas, and 
both the area and the duration may be gradually 
increased until the whole of the back or Iront of the 
body is exposed for half an hour. An inflammatory 
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reaction, r^ess, slight vesication with subsequent 
desquamation, are , common, and after a Retries of 
exposures, the sldn itx tlhe majority of patients becomes 
strongly pigmented. Several of these laipps may be 
placed in a suitable apartment, the patients 
allowed to move about. The mercury-vapour lamp 
has been used with succe.ss in the treatment of tuber-., 
culosis of tlie .skin, glands, bones, and joints. Care is 
required in the dosage, and it is advisable to estimate, 
the intensity of the actinic rays by a chromo-actmo- 
meter. 'J'his is specially necessary when a new “ burner ” 
is installed. 

It has been shown that rickets (“an be prevented in 
animals fed on a ri('ket-produ('ing diet if the surface 
of the body is exposed to the radiations from a mfereury- 
vapoiir lamp, and there is an important field of use- 
fulness for this form of radiotherapy carried out with 
due precautions in the treatment of early rickets in 
children. • ' 

('oNCi.usiON.— The sphere of usefulness of the light 
batlj is being explored in several directions. A com- 
mittee appointed by the Medical Research Council is 
studying the biological action of light, and. j?everal 
valuable investigations have been made. Among 
others it has been demonstrated that the bactericidal 
power of the blood of animals can be greatly increased 
by the exposure of the animal to actinic light. Clinical 
observation shows that there is a remarkable effect 
upon the metabolism of the human subject ; dull, 
lethargu' patients rapidly become bright, cheerful, and 
active. The body weight increases in many instances. 
Chronic tuberculous affections of the .skin, mucous 
membrane.s, bones, and joints heal rapidly. Other 
chronic processes, such as rheumatoid arthrittf, have also 
been benefited. I’he value of light in the prevention 
and treatment of rickets has been noted above. A 
course of treatment usually lasts three to five, months. 
Patients whose skin pigments well usually do best, but 
there is no evidence to show that it is the pigmentation 
which is the curative factor. At present it can, Only 
be considered an index. Evidence so far points to the 
actinic rays producing some possibly chemic^ chasige 
in the blood which gives it greater power to destroy 
bacteria and their products. 
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Some Aspects of the Physical Chemistry of Interfaces.^ 

By Prof. F. G. Donnan, C.B.E., F.R.S. 


'TN recent years a great deal of attention has been 
“ paid by chemists, physicists, and physiologists to 
the phenomena which occur at the surfaces or inter- 
^faces which separate different sorts of matter in bulk. 
Things could happen in these regions which did not 
occur in the more homogeneous and uniform regions 
well inside the volume of matter in bulk. A surface 
or surface layer represents a sort of thin cross section 
which can be probed and examined much more readily 
thaa any part of the inside bulk. The living organisms 
■of plants and animals are full of surfaces and membranes. 
What can. happeA at surfaces js therefore a matter 
of great importance for the science of li^i^ things. 

An essentiat'Characterktic.pf^ W or arraying' j 


of molecules and atoms which seems to ocolr at 
surfaces may consist in special orientation. In the 
chemical and physical actions occurring in a volume 
of liquid the bulk of whic(i is large compared with its 
surface,, the molecules or atoms probably move towards 
each other with every sort of orientation. Shojuld, 
however, some special orientation be characteristic of 
interfaces, then it is clear that such interfaces .>rfll 
exhibit new phenomena due to this special sort of 
arraying. Moreover, if we are dealing with motecules 
which are ionised into electrically polar constituents, 
or wliich, if not actually dissociated, can be treated 
as electrically bi-polar, it follows that, if* orientation 
occurs at interfaces and surfaces, then electrical double 
' jind potential differences may be se^ 
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The field of force surroimdii^g an attracting motole 
may in reality be very “ irregular,” and may be specially 
localised around certain active or “polar” groups. 
Its region of sensible magnitude may be very variable 
and relatively small compared with molecular dimen- 
sions. The chemical constitution of the molecule is 
now regarded as determining the varying nature of 
the field of force surrounding it, so that parts of the 
molecule possessing high “ residual chemical affinity ” 
give rise to specially powerful regions of force. In this 
way the older “ physical ” theories of cohesion accord- 
ing to central forces with unifonn orientation have 
been to some extent replaced, or at all events supple- 
mented, by “ chemical ” theories according to which 
the attractive fijrce-fields are highly localised round 
active chemical groups and atoms, are relatively 
minute in range, and can be saturated or “ neutralised ” 
by the atoms or groups of neighbouring or juxtaposed 
molecules. •- 

W. B. Hardy has been the chief pioneer in the 
development of these newer theories, having beep led 
thereto by his researches on surface tension, surface 
films, composite liejuid surfaces, and static friction and 
lubrication. If 7^ be the surface tension of a liquid A, 
7 b that of another practically immiscible liquid B, and 
7 ah the interfa('ial tension at the interlace A/B, then 
the quantity represents the decrease 

of free surface energy, and therefore the maximum 
work gained, when a surface of A is allowed to approach 
normally and touch a surface of B at constant tempera- 
ture. Comparing different liquids A with water as a 
constant liquid B, Hardy has shown that the quantity 
W is extremely dependent on the chemical constitution 
of A, and is especiiilly high when A contains the atomic 
groups characteristic of alcohols, acids, and esters. 
Thus, for such saturated su])stances as octane, cych)- 
hexane, CSg and ('('I4, the values of W at ordinary 
room temperature lie between 21 and 24. Compare 
with these values the following : 

(a) Introduction of a hydroxyl group : 


Octyl alcohol . . .46 

Cyclohexanol . . • 5 i *4 

(ib) Introduction of a carboxyl group ; 

n~' Caprylic acid . . . 46*4 

Oleic acid . . .44*7 


The natural inference from results such as these is 
that the cohesional forces are essentially chemical in 
origin and that they depend in large measure on the 
presence of “ active ” atoms or groups of atoms, 
namely, those possessing strong fields of “residual 
chemical affinity ” ; in other words, powerful and 
highly localised stray fields of electrical or electro- 
magnetic force (or of b(3th types). The existence of 
such atoms or atomic groups is strong presumptive 
evidence of the unsymmetrical fields of force postulated 
by Hardy and therefore of the molecular orientation 
at surfaces. 

This question of the orientation of molecules at the 
surfaces of liquids has been greatly extended in recent 
years by a detailed study of the extremely thin and 
invisible films formed by the primary* spreading of 
oily substances on the surface of water. In a continua- 
tion and development of the work of Miss Pockels; - 
the late Lord Rayleigh showed many-^ars ago that ' 
when olive oil forms 


water ^here is no faO in surface tension until the surface 
concentration reaches a certain very small value. He, 
made the highly interesting and important suggestion 
that this conoentraltion marks the point 'where there is 
formed a continuous layer just one molecule thick. 
In the case of olive oil, he found this critical thickness 
to be 10"’ cm., and concluded that this number repre- 
sented the order of magnitude of the diameter of a 
molecule of the oil . This method was greatly developed 
by J.)evaux. 

Although these researches had firmly established the 
theory of the formation of a unimolecular surface 
layer and therefore of the existence of a new “ two- 
dimemional ” phase of matter, we owe it to 1 . Langmuir 
to have made a very important advance by connecting 
this conception with the ideas of chemically active 
groups and molecular orientation. Influenced, no 
doubt, by the ideas of Hardy, Langmuir reasoned that 
the formation of these primary unimolecular films 
must be due to the presence of active groups in the 
molecules, which are attracted inwards towards the 
water and thus cause the long open chain molecules of 
the fatty acids to be oriented on the w'ater surface with 
their long hydrocarbon axes vertical and side by side. 

Working by means of the method i^Devaux, 
Langmuir put these ideas to the test o^^eriment, 
and determined the internal molecularnj^i^hsions of 
a unimolecular layer. Calculaliou of the average 
distance between two adjacent carbon atoms in the 
three acids gave the value 1-4x10 ^ (iii. This 
distance must be ol the order of magnitude of the 
distance between the ventres of the carbon atoms 
in the crystal structure of a diamond, which is now 
known to be 1-52 X 10 ^ cm. 

These regularly oriented and ummolecular surface 
films on water have been receiitl> investigated in a 
very' detailed and careful manm-r by N. K. Adam, 
who has improved the method employed by Devaux 
and Langmuir From a closer analysis of the relation- 
ship between the lorce of surface compression and the 
surface concentration (expressed as area occupied per 
molecule), he has shown that a distimtion must be 
made between the close packing ol the polar or active 
end groups (head groups) of the molecules and the 
.subsequent close packing of the hydro('arbon chains. 

Some interesting results have also been obtained 
in Sir William Bragg’s laboratory by Hr. A. Muller. 
In these experiments layers of crystallised fatty acids 

j on glass plates have been examined by an X-ray 
photographic method. From these results it appears 
that the unit cell is a long prism, the cross section of 
w'hich remains constant for the substances investigated, 
whilst the length of the prism increases linearly with 
the number of carbon atoms in the molecule. The 
increase in length of the unit prism per carbon atom 
in the molecule is found to be 2'oxio“® cm. Since 
it appears likely that there are two molecules arj^anged 
along the long axis of each unit cell (prisrq)^ itjTWOuld 
follow that the increase in the length of the molecule 
per carbon atom added is i*o x 10 cm. Comparing 
this result, ;w’ith the value for the distance between 
the carbon centres iri. the diamond. laj^cP; it would 

’ airan^ed 
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If this be the case/ the closer packing or compression' 
of the Juxtaposed molecules in the unimolecular films, 
as revealed in the investigations of.Devaux, Langmuir, 
and Adam, may be to some extent explained by the 
straightening out of these zig-zags, or perhaps by the 

elastic compression ” of the heli('es. 

As pointed out by Langmuir, the (juestion of the 
formation ol unimolei ular surface films can be attacked 
in a different manner, .It is known that gases or 
vapours can lie condensed or adsorbed by solid and 
liquid surfaces. The question then arises, does the 
formation of primary unimolecular films ever occur in 
such cases ? 1 1 will be recollecti'd that Hardy made the 
suggestion that the formation of the primary uni- 
molecular film in the spreading of oily suiistances on 
water might he due to adsoqjtion fnim the vapour. In 
order to CMimine this question, Mr. T. Iredale has 
recently measured in my laborator)^ the fall in the 
surface tension of mercury caused by exposing a fresh 
mercury surface to va]X>urs of increasing partial 
pressure. 'I’he excess surface concentration q of the 
adsorbed \a])our can then be calculated by means of 
Gibbs’s fonnula 

’ ‘ip’ 

where y-surtace tension, and p and p denote the 
density and partial pressure of tlie vapour respectively. 
Working with the vajiour of methyl acetate, Iredale 
found in this way that at a temperature of 26® C. and a 
partial pressure of 62 mm. of mercury, y-- 4-5 x 10 ' “ gm. 
per square (ontirnetre of surface. From this re.sult 
we can readily calculate- tliat there are 0-37x10^® 
molecules ol methyl acetate adsorbed per sq. cm., 
and that the area pe^r molecule is 27 x 10' sq. cm. 
As under tlie conditions corresponding to tliis calcula- 
tion the moleiular surface layer was probably not 
quite .saturated (in the unimolecular sense), wc may 
expect the value found to be of the .same order of 
magnitude fiut somewhat greater than the values 
found by Adam for the cross section of the head group 
of the higher saturated fatty acids (25 x 10 and of 
the esters (22 x 10 for etliyl palmitate and ethyl 
behenate). We may, therefore, say that Iredale’s 
, r^ilts appear to indicate the formation ot a primary 
"^imolecular layer built up by adsorption from the 
■yapour pliasc. 

r , Langmuir has measured the adsorption of a number 
of gases at low temperatures and j)ressure.s on measured 
surfaces of mica and glass, and has arrived at the 
conclusion that the maximum quantities adsorbed are 
always somewhat less than the amounts to be expected 
in a unimolecular surface layer. E. K. Carver, who has 
measured the adsorption of toluene vapour on known 
glass surfaces, has arrived at a similar conclusion. The 
view that the maximum adsorption from the gas phase 
cannot exceed a unimolecular layer has, however, been 
much criticised, 

Let us now consider another type of formation of 
surface layers at the surfaces of liquids — namely, the 
case where a substance dissolved in a liquid concentrates 
prefe^entifilly. at the liquidTwr, or Jiquidrvajtour inter: ^ 
face. .Gibbs, and “ lat^. J." jJ Tocfliuohi pve 
that if a Hikte ^ 


at the surfac^.' That such a phenomenon actually 
occurs has been qualitatively demonstrated in the 
experiments of D, H. Hall, J. von 'Zawidski, and 
F. B. Kenrick and C. Benson, by the analysis of foams 
and froths. In 1908 S. R. Milner used the same 
method in the case of aqueous solutions of sodium 
oleate, and arrived at a mean value of 1-2 x to"'®, ^m 
mols. cxccs.s concentration per sq. cm. of sunace. 
In the case ol dilute solution, we ciin calculate q, the 
amount concentrated or “ adsorbed ” in the surface 
per sq. cm. (excess surtace concentration), and Milner 
calculated from Wluitmough’s data for aqueous 
solutions of acetic acid that the “ saturation ” value 
of q is 3-3x10 '® mols. per sq. cm., from which it 
follows tiiat the area per molecule in the surface is 
50 X 10 sq. cm. In a similar manner, I^ngmuir has 
calculated from B. de Szyszkowski’s data for aqueous 
solutions of propionic, butyric, \'aleric, and caproic 
acids that the surface area ptr molecule adsorbed in 
the saturated layer is equal to 31 x lo sq. cm., while 
Harkins has arrived trom his own mea.surements for 
butyric acid at the value 36 x 10" sip cm. 

In T91T Dr. J. T. Barker and 1 made a direct 
determination of q for a solution of nonylic acid in 
water. For a practically saturated surface layer it 
was iound that q was about i-o x 10 ’ grm. per sq. cm., 
or 3-1x10'' molecules per sq. cm. From this result 
it follows that the surface area per molecule is 
26 X TO sq. cm. 

These values are not very different from the 
values found by Langmuir and by Adam for the 
oriented unimolecular layers of practically insoluble 
fatty acids resting on the surfai-e of water. That in 
the present ca.se some of the values are larger might 
easily be explained on the ground that these adsorption 
layers are partially, or completely, in the state of 
“ surface vapours.” For Adam and Marcelin have 
recently made the important discovery that the 
unimolecular surface films investigated by them may 
pass rapidly on increase of temperature from ' the 
state of “ solid ” or “ liquid ” surface films to the state 
of “ vaporised ” surface films, in which the juxtaposed 
molecules become detached from each other and move 
about with a Brownian or quasi-molecular motion. 

It is, indeed, highly probable that the molecailes 
which are concentrated in the surface from the state 
of solution in the liquid phase are not in quite- the 
same situation as the molecules of practically insoluble 
substances which are placed on the surface.. In the 
former case the molecules arc still “ dissolved,’^' so that 
they will be more subject to thermal agitation and 
less able to form a juxtaposed unimolecular layer* 
They may also be “hydrated.” Nevertheless, the 
agreement as regards order of magnitude in thfe values 
of the surface area per molecule in the two types of 
case is certainly very suggestive and significant. 

Let me now direct attention to another very 
interesting piienomenqn relating to the surfaces of 
liquids and solutions — namely, the existence of an 
electrical potential gradient or potential difference 
(p.D.) in the surface layer. The liquid-gas interface 
pffers the , simplest case of such interfaces, so 
thcr: investigation of the potential differences whicli 
|^ay .j0dft at this interface is a matter of funda* 
/In ;i8o6/F. B, Kenrick developed. 
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cm the basis of earlier experiments of Bichat and electrolyte (or a substance which^posStisses little self- 
Blondlot, an electrometric condehser method for the; ionisation),, we can understatid why its coiicentra- 
comparative determination of the. gas-liquid P.D.’s. tion at the surface could result in the reduction of 
The results which he obtained show that substances this P.D. 

(such as the aliphatic alcohols and acids) which con- Within the last few years H. A. McTaggart has made 
centrate at the surface produce a very great change a number of experiments on the electric cataphoresis 
in the surface P.D., whilst highly dissociated univalent of gas Imbbles in aqueous solutions and other liquids. 
inoTg^tnic salts, such as potassium chloride, do not. The He finds that aliphatic acids and alcohols in aqueous 
results 'obtained by Kenrick liave been much extended solution reduce the surface P.D., and that this effect 
by an investigation carried out with the same type of runs parallel with their influence on the surface tension 
apparatus by Prof. T. Thorwaldson in my laboratory, of w'ater. He also finds that acids reduce the P.D. 
The general result of these experiments can be described These results may be regarded as a corroboration of 
in the following terms : . those obtained by Kenrick. McTaggart has found tliat 

Consider the system : the nitrates of tri- and tetra valent cations have a power- 

ful effect in not only reducing but even reversing the 
P.D. (i.e. the bubble becomes positively charged). His 
experiments also show that polyvalent negative ions, 
such as the fcrrocyanide ion, act in the oi)po5ite direc- 
The po.sitive potential of A will be eq\ial to that of 11. tion to the polyvalent cations— they increase the 
If we now add to tlie solution B a small quantity of a negative charge on the bublflc or diminisii a previously' 
substance S (generally a ncm-electrolytc or v(eak existing positive one. 

electrolyte) which has a strong tendency to concentrate The subjects which T have been discussing have an 
at the air-B interface, it is found that the positive interesting bearing on the formation and stability of 

potential of A rises markedly above that of B, the foams and (rotlis. If air be violently cliurned up with 

value of the quantity, positive potential of A minus water, only comparatively large bubbles are produced, 

that4>f B, varying with the concentration of S in the and these quickly rise to the surface and burst. If 

way that is characteristic of adsorption phenomena, now a vei*)* small quantity ot a substance which con- 

What is the inter])retation of tliis phenomenon ? eentrates at the air-water interface be added, an almost 

Quincke has shown that a bubble of air in water milk-white “air emulsion’' of small Inibbles is pro- 

placed in an electrical potential gradient travels towards duced, which rise to the surface and produce a relatively 

the anode — i.e. the bubble behaves as if it were durable frcjth. It is clear that the diminution in inter- 

negatively charged. From this it would follow that facial tension facilitates the subdivision or dispersal 

the P.D. at the air-water interface is such thiit the of the air. Tlie existence of the surface lit \er will also 

half lies towards the air side. As an electrolyte confer a certain amount of staliility on the resultant 

such as potassium chloride is negatively adsorbed at froth, since it will give rise to forc(;s which resist the 

an air-liquid surface, it is probable that a P.D. of the thinning of a bubble wall. Any sudden incTease in 

character indicated by Quincke’s experiment exists the siirhue will produce a momentar)' diminution in 

at the A-air interface. If we accept this conclusion, the concentration or “ thickness ” of tiie surface layer, 

it follows that the eff(;ct of S is markedly to reduce and hence a rise in surface tension, which will persist 

thisT.D. (or to reverse it). Now the P.D. at the air- until the normal thickness or concentration is readjusted 

water interface is probably due to the existence of a by diffusion of molecules from the inside volume — a 

double layer contiiining hydroxyl ions on the outside process which in very dilute solution will occupy a 

and hydrogen ions on the inside, or to oriented water perceptible time, 

molecules regarded as electrical bi-poles. If S is a non- (To he continued.) 


Obituary. 

Dr. Alkxandicr Gleichen. which he w^as connected until the end of 1918. While 

1 "'HE sudden and unexpected death of Dr. Alexander thus occupied, he was able to produce the Atekiv fur 
Gleichen on October 21 is reported from Berlin. Opiik, and later to act as editor of the scientific and 
Bom at Niederschonweide on September 23, 1862, technical sections of the opticjil and mechanical central 
Dr. Gleichen commenced his liigher education at the joumiil. From 1919 until his death Dr. Gleichen was 
Neu-Ru^piner Academy, and later .studied mathematics engaged in the scientific work of the C. P. Goerz 
and natural philosophy at the University of Berlin, optical establishment, where the opportunity was 
After passing his final examination at the University afforded him of applying his special knowledge of 
of Kiel, became an assistant and then a head teat^hcr ophthalmic theory to the satisfaction of the ever- 
at ' the Kalser-Wilhelm Academy. At the same time increasing demands of the spectacle industry. , ' 
he ^ted ‘as “ Privatdozent " at the Technical 'High Beyond Germany, Dr. Gleichen is best knowff as a 
School of Charlottenburg, where he lectured upon writer of optical text-books of particular value to ithe 
^eometrical^optics, a subject with which his name will student yhpse^ obj^ il may be Tater ,to apply his 
uways be associated. He also lectured upon mathe- ' Imbwled^fb^epramc^o^^ iC^Si^mbmatiori 

matics at the Helene Lange CpUege for Women, * • . . , j,'prActig Schule 

Dr.^Gleicben’s academic career, 
when he was 


Aqueops solution of Aqueous solution 

KCl (conc.-c) Air KCl (conc. — r) 

A B 
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bofdc '^^, aito English under the 

^spic^ Df the Conwhittee of the Privy Council for 
Scientific and Industrial Research. Tlie “ Schule der 
Optik ” has been translated into Spanish. As a 
theoretical treatise, his first work, published in 1902 
and later translated into French, the “ Lehrbuch der 
geometrischen Optik,” is generally regarded as his 
most valuable legacy to the literature of optics. 

The^ long list of Dr. Gleiclien’s books and contribu- 
tions to scientific journals and societies is indicative of 
a life the leisure hours of which were exclusively applied 
to the study and expression of the science to which 
he was devoted ; and yet it was characteristic of Dr. 

• Gleichen that he was never too absorbed in his own 
affairs to appreciate the necrls of others and was over 
ready to leave his desk to assist a iellow-worker. 

James Weir French. 

Mr. G. D. Maynard. 

The untimely death of George Darell Maynard at 
the age of forty-seven has remov ed another of the small 
compan}' of medical biometricians which lo.st Dr. 
Goring in the pandemic of influenza and Dr. R. J. 
Kwart this year. Maynard did not enter the field of 
statistics until he had had wide clinical experience, and 
at the time of his death he was in active medical 
practice. 

The first notable conlrif)ution by Maynard to medical 
statistics was a paper on anti-ty])hoid inoculation pub- 
lished in the sixth volume of Biometrika, and he con- 
tributed four other memoirs to that journal, the last 
of which was published this year. He was the author 
of three of the memons issued by the South African 
Institute for Medical Research. The first of these, 
“An hmcjuiry intt) the Etiology, Manifestations, and 
Prevention of Pneumonia amongst Natives on the Rand 
recruited from Tropic’al Areas ” (November 1913). is 
perhaps his most important contribution. Apart from 
the critical appraisement of the value of inoculation, 
the section of the memoir which examines the evidence 
in favour of the view tliat [ineumonia is an infectious 
disea.se is a strikingly original piece of work. 

Maynard was the first writer to propose .statistical 
criteria of infectiousness, and his treatment of “ runs ” 
of cases is very suggestive, while his use of time intervals 
shows that he had grasped a notion which has since 
been developed by various mathematical statisticians. 
The joint memoir (with Dr. G. A. Turner) on “ Bantu 
Natives ” (1914) is a careful piece of biometry, and the 
same may be said of his biometric study of the typano- 
somes of sleeping sickness (1915). Maynard’s work on 
the correlation of the death-rates from cancer and 
diabetes {Biom. vii. 276) was one of the first applica- 
tions to the problem of cancer (ff tlie calculus of correla- 
tions and contains a great deal which is valuable and 
suggestive. As, except during a brief period, his re- 
^ search work was the product of a scanty leisure, and 

never enjoyed access to a first-rate collection of 
siatistical literature, the range and accuracy of his 
contributions are remarkable. ^ His loss, at the, zenith j 
of hi$ a serious blow tOjSpienoe. M. G. > 



Cj^lrator of the Auckland Museuni, Tltxonw Kirk had 
be6n entrusted with the writing of the ** Students’ 
Flora” of New Zeakuid, hut' it 1?as cut short by 
his death in 1B97. Tf'he half-finished volume being 
brought out by the Ck)vemment in 1899, was followed 
in 1900 l)y a commission to Mr. Checseman to draw 
up a complete flora of the Dominion, at the same ' 
time he was set free from his duties of Curator. 
He had begun his researches in 1870, embracing the 
whole region from the Kcmiadec Islands to Otago. 
The result appeared in 1906, entitled “ Manual of the 
New Zealand Flora,” and is regarded by those who 
have used it, as one, of the best local floras in existence. 
This volume being completed, its author turned his, 
attention to a series of plates in illustration, selected 
by Mr. Cheixscmaii, but drawn and lithographed in 
England under the care of Mr. W. Botting Henisley, 
F.R.S., which were worked and sent to New Zealand, 
where the text was printed, dnd tlie book published 
at Wellington in two quarto v^olumcs. 

At the last annivcr.sary meeting of the Linnean 
Society, the award was made to Mr, T. E\ Cheeseman 
of the gold medal, its highest award, wliich was received 
for him by the High Commissioner. It was a matter 
of the highest gratifu'ation when received, but a few 
months later, news came that his death had occurred 
in October last, unexpectedly, though he was known to 
be far from strong. He hud read the proof of his 
revised “ Manual ” as far as the end ol Monocotyledons. 

For years Mr. Cheeseman liad worked alone, without 
a botanical companion, his knowledge being entirely 
due to reading and observation. He was gifted with 
extraordinary patience, sound judgment, and calm 
common sense ; gentle and lovable, he luaj a qpiet 
sense of humour, betrayed by tlie twinkle in his eye. 
Mr. Cheeseman, who was born in Hull in 1846, had been 
a fellow of the Linneiin Societ}' since 1873. 

B. D. J, 


We regret to announce the following deaths : ' 

Canon T. G. Bonney, E'.R.S., emeritus professor of 
geology in University College, London, on Deceipber 
lo, aged ninety. 

Lieut.-Col. H. 11. Godwin-Austen, F.R,S., on 
December 2, aged eighty-nine. 

Dr. L. Grunmach, a member of the Physikalisch- 
Teclmischen Reiclxsanstalt, Berlin, and Pnvatdozent 
in physics at the Berlin Technical College, on October 
23. aged seventy-two. 

Prof. J. Harkness, Peter Redpath professor of pure 
mathematics in McGill IJniversiity, Montreal, aged 
fifW-nine. 

Col. C. Swinhoe, distinguished by Ins work in ‘entomo- 
logy, on December 2, aged eighty-six. 

Prof. C. C. O. R. Tigerstodt, professor of physiology 
in the University of Helsingfors, Finland, author of 
works on the physiology of the blood circulation, on 
December 2, aged seventy. 

Sir Frederick Treves, Bart., lonnerly Hunterian 
professor of anatomy and Wilson professor of patho- 
logy at the Royal College of Surgeons, Serjeant 
Surgeon to King Edward VII. and to the present 
King, on December 7, aged seventy. • 

1 Prof. D. T. Wilson, since 1903 a member of the 
irtment' of ^astronomy of the Case School of 
jlied Sclence/Xlevelana, Ohio,* who was known for 
m p^rtnrba minor planets, 

■' K'_. 
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Current Topics and Events. 


Ar a very successful dinner given by the Institute 
Chemistry at the Hotel Victoria on* Monday, 
December lo, with Mr, A. Chaston Chapman, tlie 
^resident, in the chair, some notable speeches were 
made relating to tlie work of cliennsts, both m times 
of \\ar and of peace The dinner marked the 40th 
anniversary of the foundation of the Institute, and 
Mr, Chapman rightly stressed the inlhience which this 
body has had in ]ironiotmg a higli standard of 
knowledge and conduct on behalf of its members, and 
the services it h.is rendered to the coinmutiity. The 
number of fellows, associates, and ri'gistered students 
now reaches a total of more than 5000, so that the 
Institute mav (laim to be of real significance to 
national progress J.ord Haldane, m proposing tlie 
toast of the Institute, referred to some of the develoyi- 
ments of industry brought about by the ayiphcations 
of science, and he ini'iitioned yiarticularly the establish 
ment and growth of the Imperial ('ollege of Scv?ncc 
and Technology as a sign of the changed attitude of 
British people towards science since the days when 
ue let Hofmann go to Berlin instead of retaining him 
in Great Britain I'o the neglect of tlie vital necessity 
of science to national prosperity, and to lack of 
industrial oversight, must be attributed the loss of 
the coabtar industry and its related branches In 
the early days of electrical engineering also, we let 
other nations surpass us in the yiroduction of machinery 
and appliances and the employment of electric jxiwer, 
though we were the first to stake out claims in these 
fields. Though the rel.ition of .science to progres.sive 
industry is close and eUeetive, almost no reference 
was made to it in the speeches and addresses with 
which we have beiui overwlu'lmed m the last few 
weeks through tin; General Election. The late Lord 
Salisbury once lamented that, while the work of the 
statesman, the politician, the soldier, or the leader of 
men, however gre.it and however forlunate, is of 
necessity but transitory what is accomydislied by 
one man being undone by another -the work of the 
scientific discoverer or inventor has a permanent 
place m civilisation. L.ord Haldane expressed the 
hope that, as a result of the Election, Parliament will 
be more interested m the iliffusion of knowledge than 
Parliaments have been in the past, and we trust that 
whatever party takes the reins of Govcrnineut in 
hand will remember that creative science may be 
made a most potent means of growth of the manu- 
factures and trade of a modern state. 

, A LKCTURr on “ The Application of Science to the 
Fishing Industry,” delivered by IVof. Stanley 
Gardiner at the i.eeds h'lshcrios Exhibition in 
September last, has been printed and distributed. 
It is, primar^I3^ a good account of the points of 
contact made between science and the fi.shing industry, 
and secondarily, a candid criticism of the trade. The 
author criticises the trawling gear, the handling of 
the fish, the methods of preserving the fish and the 
business enterprise of the trawler' owners. There are 
fish near our coasts,' he says, which we do not know ; 
how to catch. The " Scotch-branded salt herring f 
is '.AA '* an aoilallinir 


taste for which has assuredly passed.” But in I9f3 
we exported nearly g million cwt. of cured herrings, 
while we imported only about goo,ooo cwt. of all 
kinds of canned fish, salmon included. The fact is 
that no way of dealing with the enormous potential 
catch of herrings is practicable e.'cccpt that of curing 
in salt The next kind of cured fish that is con- 
demned IS the ” Newfoundland air-dried salt cod ” 
fmuch of which comes from the Scottish north-cast 
coast). It would be as easy, the author says, to pack 
and export this fish brine- frozen ; and doubtless it 
would, but for the \ cry great difference u. cost between 
the very clieap air-drying and the very expensive 
brme-freezmg, to siry nothing of th<^ additional cost 
of transporting and refrigerating the whole I'od. The 
methods of the canners are criticised : thus the author 
has " failed to discover any Bntish-canned, smoke- 
cured haddock ” ; though these' were certainly on the 
market in igiy The importance of finding the 
plankton contents of the watc'r as a guide to the place 
where to shoot hen mg nets is urged on the cxjicrieiiced 
skijipers of drifters ; but though this is sound enough 
from a scientific point of view, we are not surprised to 
learn that practical fishermen ate “left cold” by", 
scientific work of this kind. It is doubtful whether 
such criticism, however friendly, is the best way to 
persuade fishermen and trawler ownei j^^ the helpful- 
ness of scientific research 

At a meeting of the GjiUcal Society, hekl at the 
Imperial College of Science and Technology, South 
Kensington, on Tuesday, November 27, Dr. M. von 
Rohr, of Jena, delivered the 1923 Thomas Young 
oration. The dale was the 123rd anniversary of 
the delivery by Thomas Young of his famous Ifakerian 
lecture “ On the Mechanism of the Eye.” The 
subject of the oration was ” ('oiilributions to the 
history of the spectacle trade from the earliest times 
lo Thomas Young’s appearance.” The lecturer 
divided the subject chronologically into six parts. 
The first period beginning in the 13th century extends 
to the invention of printing, about 1448 ; com- 
paratively few spectacles were then m use. The 
second period, relating principally to the growth of 
the South German spectacle factories from about 
1450 up to 1620, is much better known. At about 
the same time Venice must have been anothe^ 
important centre of spectacle manufacture, for inSr 
the early days of the telescope (the Dutch form and 
the terrestrial telescope, both made of single, un- 
achromatised lenses) Venetian craftsmen were supply- 
ing these instruments ; but of Venetian spectacles 
proper only some casual hints are ascertainable. In 
both these centres ” near ” spectacles (for reading 
and working only) were made. Notable develop- 
ments took place in Spain from abpttt 1560 up to 
1710 : distance-spectacles fastened to the bead were 
worn everywhere, even in the high^t circles of 
Spanish, aqd were to, China 

. toe 4 A.l»tw^ '1640 of 
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greater ^ accuracy indispensable with achromatio' 
objectives (invented by Chester Moor Hall in 1733 
and put on the market by John Pollond after 1758) 
placed the London spectacle maker proper on a much 
better footing than his Nuremberg competitor working 
with bad tools and to a very small degree of accuracy. 

Mr. a. Baciiellery, the Chief Engineer of the 
French Midi Railway, read a very interesting paper 
on the electrification of this railway at a joint meeting 
of the Institution of Electrical Engineers and the 
Soci^t^ des Ingemeurs Cavils de France (British 
Section) on November 22. The Midi Railway of 
France extends in the southernmost part of that 
country from the Atlantic Ocean to the Mediterranean 
along the snow -covered Pyrenees, sending oil branch 
lines up most of the valleys of that chain of mountains- 
In France the standard type of traction current is 
direct current at 1500 volts, and the standard type 
of primary current is throe phase at 50 frequency. 
The electric energy is produced at two hydro-electric 
• stations, in one of which tlio water has a fall of 
2300 ft. The pressure is generated at 60,000 volts, 
but for long-distance transmission it is converted to 
150,000 volts, which IS the higliest pressure used in 
Europe at tlu' ])resent time. The economics effected 
by the use of electric traction are notable. The 
hydro-electiic energy is nuicli cheaper than the 
correspontling energy obtained from coal. Sub- 
stantial economies on ('ugine slu'd and repair shop 
expenses have bei'ii effected by electrification. The 
steep gradt' on llic JSayonne to Toulouse line winch 
took a steam kxiomotive 3^ minutes to climb is now 
climbed in 13 ininili's 'J'lie railway company also 
finds it very protitable to supply electric energy to 
villages in the neighbourhood of the transmission 
lines. It intends to electrify 2000 miles of road. 
The Pans-Lyons-Mediterraiiean and the Pans-Orleaiis 
companies are also electrifying 3800 miles of line. 
'J'he latter company is ('onstructing a 300 mile 
150,000 volt line from the Dordogne power plants to 
Paris. It will be seen that mam lino electric traction 
is making satisfactory^ progress in France by standard- 
ised methods. 'Phe Englush traction engineers who 
spoke in the discussion agreed practically with the 
author's conclusions. Wc have reasons for believing 
that, before long, mam line electric traction in Great 
Britain will make considerable advances. 

As a result of the fire which followed the great 
earthquake in Japan on September i, nearly the whole 
of the collection, amounting to 700,000 volumes, in 
the library of the Tokyo Imperial University was 
destroyed. We arc glail that an organised effort is 
to be made by the British Academy to repair this loss. 
At a meeting of representatives of learned societies, 
.publishing houses and other bodies concerned with the 
publication and use of books, held on Monday, 
December 10, at the Royal Society, with I.ord Balfour, 
as president of the British Academy, in the chair, an 
executive committee was appointed to organise the 
collection qf ' works for the xestpr^tion.of the Library. 
In a U^er to Sir Israel Gollan&, ' secretary of the 
British Academy, ptesideat th^ Toj^otlmp^al, 

ITniVBrsity.aiiltM. 


belong to the domains of literature, philosophy, com- 
incrce, statistics, and similar departments of the 
humanities and social science. The Institutes- of 
Physiolog>? and Pharmacology have also lost nearly 
all their books, but no reference is made by the 
president to the position of other science libraries, so 
that we hope it may be assumed that they have, ih 
the main, escaped damage. The vii e-chancelloii} of 
British universities have already taken some steps 
towards the supply ef books for the Tokyo Imperial 
University labrary, but the appeal to be made by the 
British Academy will no doubt roach a much larger 
circle of sympathisers, and we are sure that all British 
learned institutions, as well as numerous individuals, 
will respond generously, in money or suitable literary 
gifts, to the effort to be made to repair the immense 
losses which the University has cxjierienced . 

During the coming season»ihe work of the British 
School of Arclia'ology in Egypt at Qau will be 
con^nued. In particular, search will be made for 
the source of tlie ancient liuman remains, found last 
year by Mr. Brunt on, which arc held to belong to 
the PaliL'ohthic \gc, Futther explorations will be 
earned out in the coineterv in which the oldest 
('ojitic MS. of St John’s (ioqx'l was discovered, and 
the prehistoric cemeteries to the north uill be w'orked 
111 the hope ol Inrthei discovenes of the ripjile pottery 
and its assiuiated .styles 'I'lie pajnnis of the Gospel 
of St John has now been eonijilelely opened, photo- 
graphed, and mounted. It is not only the oldest 
Biblical Coptic MS , but it is okler than any Greek 
MS of the (iospeJ with llie e\reptiou of the Vatican 
MS It is to be edib'd as a piiblieiition of the School 
by Sir Herbert 'I'liompsoii, while the maimscript 
itself IS to be j)laeed in the collection of the British 
and Foreign Bible Society. 

News trom the Norwegian exjiedition m the Maitd, 
which IS drifting across the Aictic Ocean, has appeared 
in the Times.- The reports were sent out by the 
Maud's wireless installation and rei.eivcd by the 
Spitsbergen Radio station. In March 1923 the Maud 
w'as in lat. 7^)' 2' N., long 170" 20' K., and was 
drifting north-west. In September its po.sition was 
lat. 76" 16' N., long, 163" 30' E., when a long-con- 
tinued north-west gale set in and drove the ship and 
pack-ice towai’ds the south, wnth a result that in the 
end of October it was in lat. 75'" i o' N., long, 159'’ 30' E. 
The current in that part of the polar basin is reported 
to be from the north-north east, thus disposing of 
the likelihood, which was never strong, of extensive 
land to the north-east of the Do T.ong islands. The 
Maud would appear to be drifting towards the New 
Siberia Islands, and if it should succeed in passing to 
the north of that group, wull traverse an interesting 
and unknown part of Arctic Seas, but there is little 
prospect of the drift taking her to a high northern 
latitude. Conditions proved unfavourable for the 
use of the aeroplane. Throughout the sunjmer, there 
was much mist and the temperatures were low. 
' The floe offered few safe landing-places. Severa,! 
; trial flights were disappointitig, and the last one 
^XQ^ted in serious damage to th 0 aeroplane. Scientific 
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observationsi from the ship; especially current measure- 
ments, have been continued. Captain Wisting reports 
the- death of Mr. Syvertsen, the ship’s engineer. 

It is announced in the British Medical Journal that 
the French Minister of Public Instruction has intro- 
duced a bill for the purpose of awarding to Madame 
Curie u pension of 40,000 francs jicr annum, 111 recog- 
nition of her scieiitilic work. It is proposed that the 
pension shall be conferred on December 2ii, the twenty' 
fifth anniversary of the announcement of the discovery 
of radium by Madame Curie and lier late husband. 

The annual Fixhibition of Scicntilic Apparatus or- 
ganised by the T’hysical Society of London and the 
Optical Society will be held at the Imperial College of 
Science, South Kensington, on Wednesday and Thurs- 
day, January z aiul 3. The Councils of these Societies 
invite members of the Faraday Society to attend the 
Exhibition. Admis.siou is by ticket only, for winch 
application must be made to the Secretary of the 
Faraday Society. 

A Cotton Research Botanist is reipiired at 
Lyallpur, Punjab, by the Indian Central Cotton 
Committee, whose duties will consist of investigations 
with a view of improving local and American cotton 
schemes. ('andiclates should possess high (piali- 
fications in cotton -breeding and plant-physiology, 
and apply, with full particulars of age, education, 
training, and experience, by, at lat<‘St, December 24, 
to the Secretary to the High Commissioner for India, 
42 Grpsvenor Gardens, S.W.i. 

At the request of the Local Committee arranging 
the meeting of the British Association at Toronto 
next year, the Council of the Association has changed 
the, date of the nieetmg from September to August 6-13. 
The main party will leave England about July 25 ; 
and the excursion tour will be after the meeting 
instead of before it. 1'he new arrangements will, 
we believe, be preferred to the old by most of the 
members who propose to attend the meeting, which 
is likely to be large and successful, as many members 
of the American Association also intend to take part 
in it. The British Association will meet in South- 
ampton in 1925, and has received an invitation from 
the University and city ol Oxford to meet there in 
1926, “which will in due course be presented to the 
general committee. 

The gold medal of the I^oyal Scottish Geographical 
Society has been awarded to Dr. Hugh Robert Mill, 
and the Livingstone gold medal to Dr. Marion I. 
Newbiggin, in recognition of their distinguished 
service in geographical research and exploration. In 
presenting the medal to Dr. Mill, l^ord Salvcsen, 
president of the Society, referred to some outstanding 
points in Ur. Mill’s career. F'or eighteen years he 
was chairman of Trustees and Director of the British 
Rainfall Organisation and editor of " British Rainfall ” 
and Symows’s Meteorological, Magazine, while for sevem 
years hq >vas one of the Britisli representatiyes to the 
International CounciJ for the Study of the Sea., Ho; 
has made notcwoitliy contribution^ to geograj^c^i 
teseftrehand ** * •• * 


Lord Salvesen spoke of her sefyices as'(!editot sihee 
I90f , of the Scottish GeograpUcalMa^^nfi!^^ of her 
many works on biological and geo^aphi^ subj^ts. 

The first Experimental Report to the Atmospheric 
Corrosion Committee of the British Non-F-errous 
Metals Ke.search Association will be presented and 
discussed at a meeting of the Faraday Society to be 
held on December 17, at 8 P.M., in the rooms of the 
Chemical Society, Jiurhngton House, W.l. The very 
(xmiprehensive series of field tests and laboratory 
experiments described in the Report were carried 
out by Mr. W. H. J. Vernon on behalf of the Com- 
mittee Persons interested in the subject desirous 
of attending tlic discussion may obtain a ticket of 
admission from the .secretary of the Faraday .Society, 
10 Essex Street, London, W.C.2. 

At one time planters were usually at least part 
owners of the estates that they cultivated, but now 
most of them are simply salaried employees of 
London companies. 1 n the report of a sub-committee 
appointed by the Incorporated Society of Planters 
upon salaries, general conditions and terms of service 
on rubber estates m the Malay I’enmsula. etc. 
(Kuala Lumpur, 1923), the rubber planters of Mala^^a, 
a numerous body of Europeans, suggest the restora- 
tion of the old rate of pay (reduced during the recent 
slump), and the granting of leave as in Government 
.service at a definite rate, with free ])assages home'^' 
for planter, wife, and children I'he chinale is' 
trying, leave every few years is needful, and cost of 
travelling has greatly increased If the prestige of 
the white man is not to suffer, and the quality and 
efficiency of the planters to be kept iij), something 
must be done to imjirovc the present conditions. 

A I’ARAGKAPii has recently appeart'd m the tecfimcaD 
press referring to a violent explosion which set fire 
to and sank the British steamer Otterhurn. The 
paragraph slalc<l that the disaster was thought to 
be due to the explosion of barrels of chloiate of potash. 
Mr. W. J D. Woolcock, general manager of the 
Association of British Chemical ' Manufacturers, 
informs ns that there appears to have been no chlorate 
of potash on board the shij), but that there was a 
parcel of chloride of potassium. The transport of 
dangerous substances is alw'ays a matter of difficulty, 
and it is particularly undesirable that the difficulties 
should be added to by blaming unnecessarily what is 
known to be a dangerous substance. 

The Scientific Novelties Exhibition last year in 
aid of King Edward’s Hospital Fund for London, 
at King’s Oillege, Strand, W.('. 2, proved so success- 
ful that a similar exhibition has been organised for 
the approacliing Christmas vacation. Demonstrations 
and experiments illustrating modern scientific dis- 
covery and research will be in progress 2-5 ^j.M. 
and 6-9 p.M. daily throughout the period when’’ the 
Exhibition is open, December .29- January 9.' In 
addition, ab number of disliinguished scientific workers 
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atoms and "electrons, muscular exercise, giant aiidv 
dwarf monkey glands, the, Himalaya, astro- 
nomica|^ evidence beating on JEinstein's theory, the 
fuel of idle future; and new uses of silica in industry. 
The full time-table of lectures and tickets in advance 
can be obtained from the secretary of King Edward’s 
Hospital Fund for London, 7 Walbrook, K.C. I'he 
unusually wide scope provided by the lectures ami 
demonstrations in both pure and applied science, 
and the autlionty given b>' tiic names of the lecturers 
and those associated with the Exhibition, should 
prove an attraction which it is to be hoped will be of 
even greater financial assistance to the hospitals of 
London than the Exhibition of last year. 

November was abnormally cold this year in many 
parts of England, and in places the month was said 
to be colder than any previous November on record, 
a feature perhaps greatly due to the short period of 
observation. I'sing the meteorological observations 
at Greenwich Observatory for the civil day, published 
, by the Registrar-General 111 his weekly return, and 
comparing with similar observations available from 
1841, it IS seen that the month’s temperature was 
not unique. 'Fhe mean temperature for the month 
was ; since 1841 there have been three years, 

1851, 1871, and i 87<), with a lower mean than 
November this year; the lowest was 38-0° in 1871. 
The mean of the maxinuim or day readings was 
44‘2° ; sitii e 1841 there have been three Novembers 
witli a lower mean maxmnim, m the years 1871, 
1879, and 19 1<), and the lowest was 43*2''' m 1871. 
The mean of the minimum or night readings was 
33*3'^ ; there were also three years, iS/ji, 1871, and 
IQ 10, with a lower mean minim uin than this year, 
tlic lowest was 3.i-.h' m 1851 and t<)io. The lowest 


Shade , in ifoVember was 227® on 

Kbvethber '26 .aad 23'4® oti Nbyerfibw $j ;,thk© have 
been ten Noyeml^rs sihoe€84i with a Ibwer^mpefa- 
ture, hut only two with a’ temperature below ' 20° ; 
the lowest was 18-3® in 1890. The lowest radiation 
temperature at Greenwich in November this year 
was 14-0® on November 12 and 14-1" on November 8 ; 
there have only been live NovemVx'rs since 1856 with 
a lower radiation temperature ; the lowest was 9'J° 
in 1908. 

A oisrATcn from the Belgrade correspondent of 
the 7 'iwics published on December (> records Some 
interesting discoveries at Doiran and Mitrovitsa, At 
Doiran, the ruined town situated on the lake of the 
same name, which formed part of the Bulgar front 
line in Macedonia tliiring the War, workmen have 
brought to light large columns of while - marble, 

I presumalily ])art of a temple, well-preserved marble 
I tablets with finely carved reliefs of the heads of six 
(rreek gods, a (piantity of coins, and a vase so large 
that two men can stand in it with ease. This last 
should be comparable with the enormous Grasco- 
Roman vase found on tlu' Struma, which stood in the 
gardens of tlie I'rencli Military Club at Salonika in 
the latter years of the War. At lVIitrovits% two 
Roman graves were found on tlic site of the old 
Roman Sirmium, once the metropolis of Ulyricum. 
Of these, one contained the sarcophagus of a girl 
of 14 years of age. I'he bust of the girl and her 
brother are represented in relief. The names in the 
Latin mscrqition suggest that the girl was a Paimonian, 
possibly living umler the lunperor Marcus Aurelius 
111 the third century a.d. The sarcophagus had 
evidently been plundered and contained notliing but 
the skeletal remains. 


Our Astronomical Column. 


Recovery of D’Arrest’s Comf/i'. — This periodic 
comet was not seen at the IQ17 return, and ex- 
perienced large perturbations by Jiqiiter in 1920 
(minimnni ihslance from Jupiter 0-50). Two nearly 
identical computations of the perturbations were 
made : (i.) by Mr. Ie R Cripps, (11.) by A. Dubiago 
and A. Lexiii of Kasan. Their respective dates of 
perihelion were 1923, Sept. 14*12 and Sept. 14 *715 : 
the other elements of (ii ) were w 174° 1*5', « 143° 
317', i 18° 3*9', 0 3^"’ I’L. M .534783". equinox 1925*0 

In spite- of these accurate forecasts, search was 
vainly made for the comet during July, August, 
and September. However, on Nov, 10 at ii'' 50™ 
S.A.S.T., Mr. William Reid, of Rondcbo.sch, Cape 
Town, well known for his cometary discoveries, found 
a comet the approximate position of which was 

R, A. 21^ 30’*', S. Decl. 28® 30 . His description was: 
“ Fairly large, very faint, slightly brighter in middle, 
no nucleus. It appeared like a faint star-cluster 
with many stellar points.” A position on Dec. i at 
9b 21*” GJM.T. was telegraphed : R.A. 22b 39'“ 32^, 

S. Decl. 25® 16'. 

Theselpositions leave no doubt that the object is 
D'Arrest^ Comet, which has presumably brightened 
physically since the summer; - The date of vperihelion^ 
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As the distaiicc.s from sun and earth are rapidi) 
increasing, the comet is not likely to be seen forl^g 
Its recover}* is a matter for great satisfaction, as i 1 
was in danger of being permanently lost. 'Thf 
present observations will enable accurate predictioni 
to be made for the next two apparitions ; the JupiteJ 
perturbations are small ui the revolution nov 
commencing. 

iNTKRESTiN^r Cepheid Varjabi.k, — Seflor Comaj 
Sola, of Barcelona, discovered, 111 April last, an in 
tcrcsting variable star in R.A. 15b i4-2«', S. Decl 
8° ii'. Harv,ard College Observatory Bulletin 79; 
describes a photographic study of the star, Whicl 
shows that it is a periodic variable with sharo maxima 
the period being approximately 0*369 day. It i 
a Cepheid of the ” cluster ” type ; the extreme rang 
of magnitudes is from io-8 to 12*5, whicl^is noted a 
larger thap usual for this type. The Bulletin give 
a series' of suitable comparison stars for the. variabBe 
; /the ma^tudes of 'wihicn are ^f rom 7 *8 to 12 *8. Th 
^ 3 ;alactic,co-ordinatei»are 322 ®+ 38 ®. . 
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Researc 

Jabir ibn JIayyan. — I n a paper in the Proceedings 
of the Royal Society of Medicine, 1923, vol. 16 
(section of the History of Medicine), p. 46, Mr. E, J. 
Holmyard has collected the information we possess 
relating to Jahir ibn Hayyan, the most ('elehratcd 
chemist of Islam. He appeals to have lived during 
the latter half of the 8tli centuiy a.d. His birth- 
place is unknown, but he lived at Kufa for at least 
part of his life, perhaps also at Bagdad. He was a 
voluminous writer, but most of his works arc lo.st. 
Mr, Holmyard gives a list of tlie works of Jabir ilm 
Hayy 5 .n, with ninety-lvvo titles Whilst primarily 
a chemist, he wiote also on medicine, geometry, 
astronomy, philosophy, o]>tK.s, and poetry, was 
interested in mysticism, and his writings show that 
he was a man of fine mti-lligcnce. 'the chemical 
writings indicate an (‘xteiisne practical knowledge 
of the usual clieirncal operations, vvhicli he atiemjited 
to explain, and the tlii'ory of the compo.sition of 
metals from sulphur and mi;riury found in the Latin 
writings of “ Geber ” Mr. Holmyard leaves epen 
the difficult (piestioii as to the identity of the latter 
with Jjlbir ibii Hayyan, l)ut he shows conclusively 
that the arguments so far adduced to prove the con- 
trary are often mcorrect and are wholly inadeipiatc. 

Pink and Blim Flowers — Dr VV R Gelston 
Atkins lias a viny mlcresting contribution to the 
problem of coloui m IIowits m a papi'r upon the pink 
and blue flowers of the Hydrangea m the vScientiftc 
Proceedings of the Koval )>til)lm Society^ \ol. 17, 
pages 201-210 it appiMrs that the pmk form is 
usually fonml m soils with a P,, of 6 or more. Above 
Ph 7-5, pmk flowers afijR'ai to be the rule, while 
blue flowers prcdominati' in more acid soils. 
Examination of the tiowers shows that diftcrence in 
colour is not due to a difference m reaction of the 
ilowors themselves, but c.xpcnmeiit showed that pmk 
flowers contain far less iron than blue ones. In the 
more alkaline soils ferric salts arc no longer available 
to the plant, and J.)r. .Mkins’s work seems to give 
good grounds for thmkmg that difference in colour 
of these flow’ers flepcnds m some wniy upon the 
greater availalnldy of the iron to the plants growing 
in the more acid sods 

Plant Physiot.ooy and N'halism.— P rof. W'alter 
Stiles, of Reading, makes a brief contribution from 
the point of \icw^ of the plant jihy.siologist to the 
discussion in progress m the pages of Scientia for 
November ipion tlu' .subject of vitalism and 
mechanism. His mam theme appears to be that 
both morpholog\’ and physiology seem to be in 
agreement at tlie moment (hat the most hopeful line 
of attack upon the ])roblem presented by the form 
apd structure ot the organism is along the lines of 
development, 'fhe species may be regarded as a 
special physico-chemical aggregate of substance 
which provides a definite range of po.ssibility in the 
final form and structure of the mature organism, 
depending upon conilition.s both external and internal 
prevailing during its develo]nnent. Engaged in the 
task of tracing tlie connexions between this original 
species substance, the conditions under which it 
develops and the structures to which it gives rise, 
physiology, is so far from having solved even its most 
immediate problem.^, ('ven in those cases where ^there 
is little reason to doubt that greater understanding 
will show' that a physico-chemical explanation is 
adequate, that it. has as yet paid little attention^ td 
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the more abstract question as to whether a closer 
acquaintance with the complexity of the living 
organism will find the machinery of physics and 
chemistry insufficiently resourceful. 

The F^amir Earthquake, iqu. — In a paper 
recently published in the Quarterly Journal of the 
Geological Society (vol. 79, 1923, pp. 237-245), Mr. 
R D. Oldham urges that the l^arnir earthquake of 
February 18, 1911, was the cause and not, as the late 
Prince Galitzm consuliired, the result of the great 
landslip wfliich occurred at the same lime (Nature, vol. 
ill, p, 682). The disturbed area of superficial earth- 
(juakes, as m the Ischian earthquake of 1883, is 
ahvays small ; that of the Pamir earthquake was more 
than 200 miles in diameter, w'hilc the region of de- 
stnietive intensity was at least 40 miles in length. 
The earthquake was followed by after-shocks, and 
numerous landslips occurred in other parts of the 
central district Moreover — and tins is the most 
important point — the great landslip occurred close to 
the east end of that district Mr Oldham thus con- 
cludes that th<* eaithquake was of d('(‘j)-seatcd origin, 
though he regards it as possible that the miiisual 
development of the surface w aves may have iieen due 
in jiart to the land.slq) 

COMAOMATlC ReOIONS AND WL(.I‘NRR's HvPO- 
THEsis — Prof. 11 S Washington lias completed his 
studies ol the lavas of the Hawaiian Islands by an 
accoiintof the succession of oli\ iiu'-basalts m Kilanea, 
and by a geneial snmninry ol Ins analytical lesulis 
{Amo. Joitrn Sci , \ol 2o(). ]> 33S, Oct i<)23). The 
inclusions bronglit up from the depths are lumps of 
peridotte and picrite, and nothing whate\er has been 
lound to justify Wegener’s suggestion that the Pacific 
volcanoes are built over residual crust-blocks left 
behind by drifting continents. Prof Washington 
directs attention to this jioint m a paper on “ Co- 
magrnatu' Regions and the Wegimer Hypoiliesis ” 
(Journ Washington .Acad Sci., vol. 13. j) “339, 1923), 
and he cites a number of casiis in which the igneous 
rock-types, in districts regarded by Wegener as having 
been formerly united, dittcr markedly on opposite 
sides of the Atlantic. 'I'he Tnassic plateau-basalts 
of the later Karroo senes resemble tliose of S. 
America, from Ikazil to .Argtmtma ; but sueli islands 
as occur m the S. Atlantic contain sodic and not sodic- 
ailcic (basaltic) lavas (p. 34(1). An examjile of two 
identical comagmatic regions, separated by oceanic 
w'aters, appears m the description of “The Dolerites 
of King ('reorge Land and Adelie Land,” by Dr. W. 
R, Browne (Australasian Antarctic F'xjied., Sci. Rep., 
Ser. A, vol 3, pt. 3, 1923). The resemblance between 
the igneous series m Tasmania and that m the region 
due south tif it in Antarctica appears to be complete. 
Prof. Washington has sought such identify in vain 
in his study of the opposed coasts of the North 
Atlantic. 

Weather of Australia. — A report of the Meteoro- 
logical Service of the Commonwealth of Australia has 
just been issued for the year 1921-22 by Mr. H, A. 
Hunt, the Commonwealth Meteorologist. Like many 
other meteorological and scientific establishments in 
different pB;rt8 of the world, the funds available for 
the work- are not sufficient to allo\y of ^irable and 
much nee^d ^tensaop. The g-utbor hft pointed out 
the ^ect monetary, value derived by the general 
public andjpec^ ,tpjife Wd^ploy^ from the 
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activities of the Weather Bureau and its weather 
forecasts. There are many industries helped by 
rainfall, while others are hindered. Weather changes 
such as heat and cold, fog, hail, and squally conditions 
are referred to as influencing general trade and 
journeyings. In confirmation of good work done, 
reference is made to the death roll of the pearling 
fleet in Western Australia ; the lives lost in 1887 
numbered 200, while in iqio the deaths had decreased 
to 40. For the iinproveinent of flood and storm 
warnings as well as the ordinary forecasts for the 
general inibhc, reports are badly reijuired from more 
land stations as i\ell as from ships at sea. The 
Government Meteorologist deplores the want of funds 
for the purchasi' of instruments required for observa- 
tional work. Data are available for aviators, but 
funds are required for their publication, and tracks 
of hurricanes and storms in Australia and the neigh- 
bouring sea, 111 th(‘ South Pacific, for which data 
exist, require printing tor the guidanee of navigators. 
'J'here are 484 climatologual and 5<)22 ramlall .stations 
distributed throughout the Commonwealth and the 
immediate neighbourhood. Pilot balloon ascents 
for upper air research during the year numbered 
1049 ; the obscrA-ations show great turbulence of the 
atmosphere m tlie Melbourne n'gioii, owing to 
Melbourne being siliialed largidy m a basin, almost 
surrounded by lulls. 

Ni.w Tifssiu 1 1.\(. ]\ru KoscoPK. — Messrs. R. and J- 
Beck, J.id (Coruhill, F C 3), have submitted one of 
their cresd'iit dissecting microscopes lor our inspec- 
tion. The base consists of a heavv crcsc.cnt-shaped 
casting with a central jullar for the lens and end- 
pieccs su])])or1 iiig llu' hardwood hand-rests and thick 
glass stage The lenses, whu'h mav be either simple 
or achromatic, an* carni'd 111 a swinging arm fitted to 
a solid lod which mo\ es up and tlowm the central 
pillar by a rack and pinion for focussing, the milled 
head actuating this being set at a convenient angle 
The range of iiioiion is more than three inches Below 
the stage and sw'inging in gimbals is a mirror, one 
surface of wliich is silv(?red , the other is of opal white 
glas.s. 1 lie hanrl-rests are very comfortable and tlie 
whole instrument is very stable, so much so that it 
can be nsi'd .is a coiiqiouiid microscope by attaching 
a microscope body to the sw'iugmg arm. 

Action ok Sodium Aksk.ntte on PnorooKAPUic 
Platk.s — When couim(‘rci.il sodium arsenite is applied 
to a ])hotograpluc plate it renders it devclofiable, 
and so, ajiparently, ^iroduces tlie same change 111 it 
as exposure to light does. Tmppo-Cranier suggests 
that the change is of the nature of the production 
of traces of an unstable complex, winch provides 
the necessary starting ])lacc*s for initiating the action 
of the develoiHir. Mr. W’jilter Clark of the British 
Photographic Research Association maintains that 
this suggestion is wrong and that the evidence which 
he brings forward in a recent conmmriicatioii {ISritish 
Journal of Photography, November 23) is in favour 
of his contention that the developable condition is 
brought about in this case by tlie action of the 
ansenite “ on material other than silver bromide 
which IS present m or adsorbed on the silver halide 
grain." Mr. Clark iind.s that a preliminary treatment 
with chromio acid " lowers to an enormous degree 
the sensitivity of a plate to arsemte solution,” and 
argues that the formation of complexes .would not 
be affected by tliis treatment, He finds that podium 
arsenite of the forimfla, NaHaAsO^) doesj 

not re^ct ujyith sjiirifinrv gives: 

acteristic cufvb' produced' plate 


the arsenic solution for increasing times, the equi- 
valent of increasing exposures to light, and other 
interested details connected witH this subject. 

MOller X-ray Spectrograph.— The now numer- 
ous applications of X-rav spectrometry are provided 
for ill a n(‘\v X-ray spectrograph designticl by Dr. 
Muller and construcled by Mi'ssrs. Adam Hilger, Ltd. 
(75a ('amdcii Road, NW 1). I'he instrument is 
described in a pamphlet of a scicntilic ipialitv and ^ 
accuraev which merit lugh praise. Dr. Muller’s 
mstriiineni is ol simple design, and possesses an 
accuracy .sufficient for the great nia]ority of w'ork. It 
proNides for the oscillation of the ciyslal by means of 
a elockw'oik motor, the normal working conditions 
being about osLillations per lioui thioiigh an angle 
of about 12' , Insulated levi'lhng screws and a pro- 
tective lead screen are provided d'he s])ectrograph 
IS available for any of the three standard methods. 
For the Biagg method (single crystal) the slit consists- 
of two brass blocks 20 mm. long, which are clamped 
at a known distance apart.* The plate holder is 
designed to take plates 4^ m :f m. For the Debye 
metlyod, a pow'der holder is inounted in place of the 
crystal carrier. 'I'lie slit is replai ed bv a brass block 
lontammg a ciiculai a])crture i mm. in diameter, 
which points at the powder holder and lits into an 
ajiertiire of a circul.ir camera, 0 cm. in diameter, 
bearing a photogra])luc him A small further change 
makes the instrument suitahlo for taking photographs 
by FIiiH’s ineUiod for powders. 'J'he ,s])ectrograph 
should prove very useful to crystal lographers for 
information on lattict* structure, to chemists for 
analysis ol mab'rials used as X-ray targets, to metal- 
lurgists for the investigation of the crystalline 
structure of metals and alloys, and to radiologists for 
measuring X-ray wave-length and composition. 

LuMiNESCENrn OF Boron Nitride and, Caixium 
Tungstate. — Under certain conditions of prepara- 
tion boron nitride lights up when brought into^ 
contact with the edge of a llame, and fluoresces in 
the same spectral region under the action of cathode 
rays Herr K. Tiede and Frau H. lomaschek 
dc.scribe experiments m the Zciischrijt fiir Elektro- 
ihemie, July i, iq.23, which show, first, that the 
methods of preparation which give active material 
arc those which favour the crystallisation of the 
boron mtriile, and second, that an examination of 
active and of inactive material, by the Debye and 
Scherrer X-ray method, proves that the active 
material is cry.stalline, while the inactive is amorphous. 
The first of these authors and Herr A. Sctileed^ 
dc.scribe experiments with calcium tungstate, Very 
pure .specimens ol which may give intense blue 
fluorescence under the action of X-rays, with no 
trace of phosphorescence aftenvards. A minute 
amount of impurity reduces the fluorescence, and 
produces ]fliosphorc.scence, the intensity and period 
of which is strongly influenced by the nature, ^o£ the 
impurity and the rru'iliod of preparation, as in the 
case of the sulphide " phosphon's.” The fluor- 
escence depends on the t(*mperature at which the 
substance is prepareil, no eilect being produced with 
cold preparations, and tlie intensity increa.sing up 
to the highest temperature used, iioo'^ C. An 
X-ray examination showed that the active material 
was crystalline, the interference lines bccommg more 
[ and more marked as the temperature of prepara- 
I tioa was raised. An old specimen, prepared m the 
^ cold three years ago, which originally showed no 
'flupresceace, was found ^ to fluoresce strongly, and 
J: Wjieh aubmitted tp X-ray. examination, proved to be 
f atrongly crystalline. ... 
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Loud-speaking Telephones. 

''THE Institution of Electrical Engineers and the The plane of the foil is parallel to the magnetic field. 
Physical Society of I.ondon had a joint meeting and the incoming telephonic current flows through 
on November 29 — Dr. Alexander Russell, the president the foil. This responds by mechanical movements 
of both societies, being in tlie chair — to discuss the perpendicular to its piano, and is the equivalent of 
problems connected with " Loud-speakers for Wireless the ordinary telephonic diagram. Its fundamental 
and otlier Purposes.” Tlie meeting aroused extra- natural period is two seconds, and it is said to operate 
ordinary interest owing to th(‘ popularity at the without a lioni. 

present time of loud - sjieakers in connexion with In Prof. Kankine's opinion, horns should, whenever 
broadcast reception, and several hundreds of members po.ssible, be dispensed with owing to their resonant 
were unable to obtain admission into the lecture character. 'Jlie ideal sound rc.sonator would be 
theatre of the Institulion of Electrical Kugmeers spherical m shape and excited in such a way that 

Prof. A. O. hankine discussed tlie general principles it imparts to the neighbouring air symmetrical 

involved in the accurate retnodiictioji of sound by fluctuations of pressure. For speech transmission, 

means of a loud-speaker He pointed out that tliere all room reflections .should be damped out both at 

has been a sudden great public demand for a gootl the sending and at the n-ceiving stations. A large 

instrument, and that the , solid ions given have practi - number of listeners, however, appear to be asking 

cally all been obtained bv tlu' met )uk| of trial and error. for echo ellects. In his (qnnion, when loud-speakers 

Staled rouglily. Hie jirobhsu is how best to secure are used, echoes aiul reverberations should be ehmin- 

tbat sounds emitted in oiu- place mav be a sufticieiitly ated at least at one cud. In broadcast opera, where 

faithful copy oi sounds emitted in another traiismi.ssion already unavoidably has Hus effect, 

Thodilhculty of the problem lies m the fact that the the listening room slionld be draped much in the 

reproduced .sounds must be of ( on.siderable mtehsitv. same way as the transmitting room usually is draped. 

If wtiare content v\ith feeble intensity in reproduction Prof. t'. J. Fortesciie considered that, with properly 
there arc ahead)' availabh' suHicuuitly good loud- designed valves, no serious di.stortiou was due to the 
spcaki'rs It jqipears on theoretical grounds that aiiiphlier. In the later stages of the amplification, 
to procure repioductioii absolutely perfect in the however, it is ncce,s.sarv to use valves having a con- 
physical sense as distinct Irom the acoustuMl — is siderable power output 

not feasible owing to the variety of transfoimations Mr. E. K. Sandeman gave a v’^iln.ibh* demonstra- 
necessary in piactico • lion ol the relative uiquirtaiice of each frequency 

There is hr.st the amphtication ol the electrical region in the audible spectrum liy suitable wav,e 
fliu'tuations : in the second place, there is the tillers lie cut oh all the vibrations with frequencies 
process w'herebv the current excites corrc's]>i)n(ling less lliaii 500 tr.msmitted to a loud-syieaker. He 
variations of air ym'ssun* , and thirdly, there is the showed th.it the ehect on the mtc'lhgilnhty of the 
treatment ol the aeiial vibrations after they h.ive syieech transmitted from another room was not 
been created. So f.ir as the aiuplihcaliou of the appreciable, but the ” naturalness ” of the speech 
electrical waves is concerned, it is found that tJicniore w.is notably impaired When all frequencies greater 
thermionic amphlieis used the more ditticult it is to than 1700 were ehimnated by hllers, the speech 
gel exact reproduction The second question, the was scarcely intelligible. This might be considered as 
transform all on of a yiortion of the electrical eticTgv the lovvi’st hunt for commercial speech transmission, 
into sound energy, is a very wide one. It may be He proved that the mti'lhgibilily was Tmic:h the same 

transformed by elei tromagnetic, eleciroslnlic, or when all frequencies above 1500 were cuf oh as vvhen 

thermal means, and each method provides a different all fiequencies below 1500 weic cut otf. Simple 
held for investigation l.amb has st.iled that the and interesting methods of testing speei h transmission 
simple harmoim type of vibration has the fire- wx're given. 

eminent position m mechames because it is the only iff. W, H. Eccles eoinpared the advent of broad- 
type which retains its character absolutely unehanged casting news and .speeches in the history of the 
when it is transmitted from one system to another. world to the advent of the printing press. Whether 
We can ccnu luclc, therefore, that sounds cannot m lor good or ill, it had come to stay. Loud-speakers 
general be reymnlncc’d vvitli yierfect precision. All could be used to broadcast yioliiical .speeches to very 
tliat can be done is to avoid too great changes 111 large audiences He nientioiiecl a case in America 

the character of the vabrations. Scientifically it is where a speaker was plainly audible, l>y means of 

convenient to dissect these vibrations into their these devices, to an andieiu.e of 700,000. ^ 
harmonic components Mr. (L A. Sutherland, wdio discussed ” auditorium 

In aiming at loudness there is a temptation to acoustics and the loud-sjieaker,” pointed out that 
resort to resonance effects in order to secure it. For uniform loudne.ss is assoiaaled in practice with the 
example, in the majority of tcleplione duipliragnis absence of curved walls. Curved walls always 
there are natural frequencies within the frequencies produce main and subsidiar))' foci, and are a rnenaca 
of the sounds used. The corresyiondiug components to good acoustics. More satisfactory hearing 
therefore get jireferential treatment. This can be likely to be obtained by distributing an audience 
remedied to a considt'rablp extent bv damping tlic into a number of small rooms with a loucl-spealiier 
diaphragm, but uufortunatelv this reduces its general in each than by attempting to accommodate them 
sensitivity. An alternative plan is not to reduce all m a large hall. The presence of an audience is 
resonance but to confine it to values beyond the very effective in reducing reverberation. A sure 
upper limit of audibility, or at least as far in that indication that a room is suffering from excessive 
direction as practicable. Another plan is to choose reverberation is given when increasing the loudness 
mechanisms of very low' natural frequencies, but of the sounds increases the distortion. Wlien a loud- 
Ihere are theoretical reasons for considcntig this speaker is too rich in higher-pitched notes the presence 
method not so desirable. of a large audience has a corrective effewit. 

The method is used, however, in a device perfected Mr. S. G. Browgi gave a successffil reproduction, 
by Siemens and Halske. It consists of a strip of .'by means of his ^‘^leinophime'^^.Qfa^^rtiOn of an 
thin metal foil suspended'" between the poles 01 aii ' opera that was bwiig’ ' W the 

^.^otfomagnet as m the Einthoven gwyanometf^^ ’‘London' has 
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a rotating glass disc and a steel -backed cork pad 
which rests in contact with its surface. The cork is 
linked to a loud-speaker movement, and a telcxihone 
receiver presses on the back of the cork. The 
frictional drag thus varied aid works the device. 

Cant. Eckersley exhibited a French loud-speaker 
which gave very satisfactory reproduction. He said 
that the solution of the probkiiii depended on the 
loud-speaker at the receiving station. He stated 


that if properly magnified the signals transmitted 
by the London Broadcasting Station . would give 
perfectly satisfactory reproduction of speech and 
music. 

Although the meeting started at 5.30 and went on 
to 9.45, with an hour interval for dinner, the interest 
of the audience never seemed to flag. The speakers 
were unanimous m agreeing that tlie perfect loud- 
speaker had still to bo mviiiited. 


Congress of the French Society of Chemical, Industry. 


exchange of international thoiiglit is the 
only possible salvation of tbe world.” words 
used by 'J'liomns Hardy, form the text of two recent 
articles by John Calsworthy in the 1 itues. Some- 
thing more than an excliange oi thought inter- 
nationally IS required — close personal acc]iiaintaiice 
and direct cx( h.inge of opinion are the real needs. 
It was willi tills idea in mind that several of 11s 
attended tlie confcreiu-i' of the Societe de ('liiniie 
Jndustriell(‘ in Fans on October 21-20 — and the 
game was more tlian worth the candle, if only as 
giving the o|)portnnity ol appreciating French 
pohiiw^c and tlieir incomparabk; ability as social 
(‘iitertainers No more is to be said for thom than 
for ourselves as organisers of an ellectivc gatliermg 
of sfientilie workers ; they are as unfortunately 
subdivided in their interests as we are; as little 
pnqiaied as we .ire to overiuine tlie evils of 1h(' gross 
specialisation and narrowness of outlook which to day 
retard the progress of sdeiut* within its own ranks 
and m pulilic esteein. I'lie conlerence met at tlie 
Conservatoire Nation. il des Arts et Metiers in lifleen 
sections, anil in eacli section the jirogiammc was 
disjointed 

The jirocecdings were opened by a reception on 
the Sunday evening at the Hotel Majestic by the 
president and his wife, M. and Mine. Paul Kestner, 
a noted name in Freiudi chemical industry, winch 
carries ns back to tlie first snlpbnric-acid chambers 
and tlie distovcry of racemic acid, the foundation 
upon which I’astenr built his colossal editice. An 
exciuisite musical and tcrpsiclioreau entertainment 
was provided, in wdncli a most refined sense of 
proportion and sobriety was displayed. 

The session was opeiu'd on the Monday nioruiiig 
by the president, sujijiortcd by the Minister of Com- 
merce. An address was then given by M. Meno/zi, 
director of the Agricultural School at Milan The 
intention was to make agriculture the primary subject 
oi the conlercncc. Alter tins some of the sections 
got to work. In the evening, foreign delegates 
were entertained at dinner by the ” Bienvenue Fran- 
9aise ” — a society w hich exists with the object of 
promoting amicable relations between foreign visitors 
to Paris and the French ; the society appears to owe 
its success largely to Mine. Juvcncl, a lady not only 
full of energy but also gifted with irresistible charm 
of manner. The dinner was followed by a most 
perfect musical entertainment in miniature. 

On Tuesday there was more sectioning, and in 
the afternoon a lecture by Prince Giorno Conti on 
his boric-acid wx^rks. Dr. Herbert Levinstein was 
the cliief morning dish — the heroic and collected 
reader of a long historical statement of the develop- 
ment of the British dye.stuii industry, in a French 
which all the English-speaking membfrs of the 
audience — ^who were in the majority — could under- 
stand without difficulty. His .^purage was much 
admired, f > 

At tho closihjg jhdetihg» .oh''the We^meadfty, ^ 
John' Ru$6e!^j'gRV;a an ; 4ie, 


between the organisms in tlui soil and its fertility, 
lecturing with his accustomed lluencv ; this was much 
apjireciatod In the evening a great banquet was 
given at tlie Hotel Palais D’Orsa> . 

Thursd.iv morning was spent in visiting the works 
of M Potin, who has large grocery stores in Paris, 
where the iinmg ot vin ordinal rr is carried out on a 
large scale, 'riien the party proceeded to the 
('liocolrite works of M. Menief, on the banks of the 
Marne, where they were entertained at lunch before 
inspecting the taclorv A more perfectly appointed 
establishment cannot be conceived. On Friday 
there was an exi-nrsion to kheiins. The cathedral 
was first visiti'd, under ilie guidance of Ins Eminence 
Cardinal Lni,'on, a man ol wonderful vigour though 
cighty-lonr yeuts old. In the coinse of Ins address, he 
most solemnly assured us that the i.athcdral was never 
used as a post of observation. The manufacture of 
champagne was tlien studied in the vaults of Messrs. 
Pommery and Greno. after which the party was 
oiitertamed at lunch by the firm. In the afternoon 
we were molored across the rolling chalk plain on 
which Kheims is situate to the Hiedsieck vineyard 
and the Moulin de Verzeuay, whence we could see 
the whol(‘ extent of the great battlefield. Much has 
been done towards restoring the cathedral T the roof 
is rebuilt, and Rlienns itself is half rebuilt. Cathedral 
and tow'ii arc a moving spectacle —stark witness of 
the brutality and barbarism of the German invaders. 
With such evidence before one, it is impossible not 
to understand the bitterness of French feeling-yto 
excuse them almost any action m self-protection. 
Rheims cathedral will long remain a certam proof 
that the world can never allow German ” civilisa- 
tion ” to be the dominant factor. Tlie French are 
but asking for honourable treatment— for at least 
part of that which is due to them , but they can 
obtain no evidtmee of thmr enemy’s willingness to 
fulfil his obligations. M Vidal, the assistant- 
secrotary for technical edui.ition, wlio presided and 
spoke with wonderful eloquence and convincing 
sincerity at the Rheims luncheon, was most definite 
m his assertion that Fraiu'e was entirely pacific in 
intentions ; and the same assurance came from other 
prominent spi*akers during tlie week. 

Whatever the value of the meeting in technical 
resjiects, .socially it was a very great success, and wo 
left it wiser men. French was spoken in many 
styles, and not a few of our hosts showed them- 
selves to be masters of English ; still, the need to 
cultivate a knowledge of each other’s language was 
ever before us. I'o think internationally we must 
understand one another better; true understanding 
IS greatly helped by meetings such as that now 
described, and it should be regarded as the duty 
of scientific workers to avail themselves of these 
opportunities. It is significant that we hftve a Gals- 
worthy telUng us that tlie future is with science, not 
to destroy but to save. We need to be up and 
; 4 oiiig. The jpublic will not come to us, the Press 
. with ,ps ; it is for us to go forward. The French 
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arp clearly a people of wonderful courage and energy ; 
they arc constructive ; they are willing to be governed 
and have a government ; the whole nation is at 
work, I'he dowmfall of Germany is due to the 
destruction of its government : only the appearance 
of a liismarck can save it. We inav well take wam- 


[December 15, 1923 


ing. We seem to show no constructive power ; the 
politicians are at fault, without imagination, without 
outlook ; . our moral attitude towards work, in all 
classes, is unsound. Unless our science can be made 
effective we shall soon be nowhere. 

llhNkY E. AkMSTRONG. 


The Present Position of the Ergot Problem. 


AMONG well-known drugs, ergot has always 
^ occupied a peculiar position. A jiarasitic 
fungus, wiiicli after many disastrous epidemics was 
recognised as a .scourge, ultimately became the chief 
medicament of tlie obslclriciaii. Tlie uunierous at- 
tempts of the nineteenth century to isolate its active 
constituents now appear of little value, but the 
fundamental discovery by d'anret m 1875 of the 
crystalline alkaloid ergijtiunie, C,,6]l5,ut)r,Nj;. still htands 
out. Unfortunately this subslautedocs not produce the 
characteristic elfectsof ergot tociuycou.sideratilecxleut ; 
much later a second alkaloid, orgotoxme, 
discovered simultaneously by Barger and Carr in 
Great Uritain, and Iry Kraft in Swit/orland, was, how- 
ever, fouml by Dale to liave a powerful jihysiological 
action, and to prod me, for example, thp cliaractenstic 
gangrene. Tlu‘ subsecpienl discovery, by Barger and 
Dale, of small amounts of ])owerfullv activa*, non- 
Specilic amines m ergot extracts led some climcian.s, 
particularly in Germany, to substitute these amines 
for ergot, and to neglect the s])edhc alkaloids. 

Attention has been retumtly again focussed on tlic 
latter by A. Stoll, of Jtasle, wlio gives m Natur- 
wissenachajtcn for August 1 7 and 24 .1 rt^iimti of earlier 
rcsearrties and of Ins own work in certain varieties 
of ergot Stoll has discovered two new crystalline 
alkaloids of the iormnla C;,;jl l.iaOfcN^. One of those, 
ergotamine, was found by S])iro to re.semble ergotoxiiu; 
in action,,, and more recently Dak* and Spiro, in a 
joint paper, declared ergotamme and crgotoxinc to 
be pharinacologicall)’ identical, 'rhere arc therefore 
no complications on the biological .side. Ergotamine 
can be converted into a less soluble and lo.ss potent 
isomer ergotammme, wOiich in some respects is 
analogous to Uanret’s ergotmiiic. Stoll has thus 


discovered a new pair of alkaloids, showing great 
similarity to the older pair. 'I'lic physiologically 
potent member of each pair has the same action, a 
tiiiding which, according to Stoll, also results from 
unpublished experiments of Rothlin. Chemically the 
new ])air are also cli^sely i elated to the old, by colour 
reachons, decomposition products, optical rotation, 
etc. Ergotamme and ergot ammine both differ from 
ergotinme by C'-dli, and Irom ergotoxine by CaH^O, 
the elements ol a molecule ot ethyl alcohol. 

Yet all atl<‘mpts to convert one pair of alkaloids 
into the otliei pair have failed, and for tlie yircsent 
they may be regarded as liomologues. hrom some 
specimens of ergot Stoll obtained only ergotamme, 
from others only ergotoxine , sometimes both alkaloids 
were isolated Vet the identity of the action of these 
two alkaloids is remarkable, and without parallel 
among homohigues. Are they perhaps both lormed 
from a common prec ursor by the ditfereiit methods of 
extraction employed ^ Are thc^y ya^rhayis converted 
into the same ac:tivc substance in* the body i Their 
yni/zlmg relationshij) ecutamly descTves lurlhcr 111- 
vc'stigation, wincli is, however, rendert'd diftunlt by 
the scannty of suitable material, greatly accentuated 
by the War 

This seems to he the present yiositioii of tlie ergot 
cyiieslioii. The rc'sume under review deals m a useful 
manner with the older work, and shows how during 
the last Uvo decades our knowledge ol the active 
principles of ergot has licen placed on a solid founda- 
tion, largely through haiglisli and Swiss work. Most of 
the investigations of the last ccuitiiry the writer dis- 
misses as valueless ills own important contributions 
arcot the kind w e might expect from one who was associ- 
ated with Willstatter m the stijd> of chloroyihyll. 


Clothes Moths and their Control.’ 


A MONCt entomologists there are well known to lie 
tw’O very common moths tlie larva* of vvhic'h 
are destnictii e to fabrics ; namely, the case-making 
clothes moth {Tinra pellnmcUa 1 ..) and the v\ ebbing 
clothes motfi [Tineola luscl/nia Hum ) , tlie tapestry 
moth {Trichophciga tapvt::illa L ) is much less Irecpient 
but is occasicjually destructi\ c. In the case-making 
clothes moth, Ihe larva makes a portable halntatioii 
out of its silk, together with fragments of the material 
upon W'hich it feeds It witlidraws completelv into 
the case when resting, but when Jeedmg or inovnng 
it protrudes its head and foiemo.st bodv -segments. 
Pupation also takes jdaee within the ease, w hich is 
sealed up and anchored to the fabric or other object.- 
The webbing clothes moth is the most abundant 
species of the three ; its larvai does not construct 
a portable case, but spins silken tnimels wheiever 
it crawls over the material wdneh it is consuming. 
When fully fed it constructs a silken cocoon inttir- 
mixed with particles of fabric and excrement ; this 
pupal shelter, there lore, is quite different from that 
of the spevies pre\*iously mentioned. In the rarer 
tapestry moth the larva constnicts silk-lined burrows 
through the substance of the material which, it 
infests. , ' . 

t * Clothw Moths aiiiljl theft- Control, 1^ E. A. hack Dept, of AaMc. 
Fattucr’eBuU. IIS i.TutV toil. iBon. with ai'diK ' ... - * 


In general, the larv,c of clothes moths feed upon 
wool, fur, feathers, hair, and all fabrics manufactured 
from tliem. It will Iherefoie be realised tliat they 
may be found atfacking not oiilv clothing but also 
carpets, rugs, liir", njiliolsieni--, stntfefl animals, 
brushes, felts m pianos, and the like. The moths 
arc relatively short-lived ; they take no nourishment 
and are m* themselves harmless, d'heir eggs are 
laid upon or betw'een folds of f.ibrics or within the 
meshes of the latter. They are readily crushed by 
brushing, etc., and are very fragile. Under average 
indoor conditions they hatch 111 about a week, this 
period being subject to lengthening or shortening 
according to temperature. 'J'he larva* arc relatively 
long-lived and require from about fifteen weeks 
to tw*o years to complete their development. Much 
depends upon the nature of the material upon which 
they arc feeding and the temperature conditions 
under which they exist. The pupal, or resting, 
period varies from about eight days in warm summer 
weather to a month or more in winter,, In the 
British Isle* the moths are commonest between June 
and October, and their lary® are feeding the great 
part of the temaindw' of the anne^ 

‘ Metiiodfe’bf 

jusFahritB that two 

1- weeks . espoeuxe to 
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direct sunlight is also a valuable measure. Articles 
of clothing that require to be stored are immune from 
attack if sealed down in paper bags, or vcrv securely 
wrapped in several layers of quite unbrolsen news- 
paper. Naphthalene, in the form of flakes or balls, 
should be placed among the clothing thus fastened up. 
It also acts as a deterrent when placed in drawers 
or cupboards, but is not entirely eftectivc under suclr 
conditions. Paradichlorobenzcnc appears to be as 
valuable as naphthalene, but camphor is decidedly 
less effective. 

On a large scale, the cold storage of furs, carpets, 
and furniture is the most certain of all preventives, 
and this method is coming more and more into use. 
Extensive infection of car^iets, upholsteries, etc in 
large houses, hotels, etc. may need fumigation in 
order to eradicate clothes moths completely. An 
effective remedy, which is also non-iiijunous to 
furniture, fabrics, plate, or otlier household goods, 
is the application of hydrix'yamc acid gas Its 
manipulation rc(|iiires the services of an intelligent 
person who understands the daiigers ot its nso and 
knows how to administer it. Carbon tetrachloride 
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is also effective, and has the advantage over hydro- 
cyanic acid gas in being neither explosive nor inflara- 
raable. Fumigation with sulphur is a’ well-known 
remedy, but there is some danger from fire in its 
application, while it has a bleaching effect on many 
delicate falincs, wallpaper, etc., besides tarnishing 
metals. Carbon disulphide is also recommended, but 
its vapour is inflammable. Dry heat is now recog- 
nised as an ctfective agent 111 killing insects. All 
fabrics will be freed from pests m a verv short time 
if exposed to a temperature of 130" F. Lowqt 
temperatures liave been found eflective against 
clotht's moth lanns ; the latter when exposed in an 
incubator at 1^8'’, 120 \ and 110° F. died in 6, ii, 
and 31 minutes rcspectivelv. h’abncs dipped in 
water heated to 140'^ F. will be found to contain 
no living eggs or larvic of clothes moths. 

It may also be mentioned that there are a number 
of w'orthless remedies against these insects, includ- 
ing powdered sulphur, hellebore, and borax ; also 
laveiuler flowers, cayenne pepper, reasonable strengths 
of tobacco powder,' and othi^ substances are of no 
value in keeping away these insects. A. D. Imms. 


Science in Agriculture. 


''[’'HE somewhat bi'latcd appearance of llie annual 
1 report of th(' Fothamsted Experimental Station 
tor the vear T02 1-22 does not dejirivc it of the perennial 
interest whith must always altaeh to the doings of 
this mstilution J’or hisbmie.illy, Rothamsted can 
claim to be almost the earliest exaiiqflc of the benefits 
that result from the apjihcalion ot scieiiee to industry, 
h'rom the economic point of \iew. tlie discoveries of 
hawes anil (hlbert take a very high rank in the history 
of siientilK- aehu'\enR*nt The most lemarkablc 
feat ure of the early work of Rot banish'd was the 
smeesb witri whuh field and laboratory work wx>re 
combiuf'd With the ev(>i -growing complexity of all 
regions of lvn<')\\ ledge, it lias lieioine ini it asingly 
dillicult tf) maintain this tradition The reriiicmciits 
(the application of statistical inetliods may be 
in.stancetl) which modern field research demands, 
and tilt' rt'volution m man> of the fundamental 
conceptions of science, are tw'o factors. On the 
apphofl side, another obstacle is the smaller apparent : 
margin for niipiovt'tnent 111 tlu' iiractice of niodcrti 1 
liusbandry. Whereas the discoveries ot the early 
workers were productive* of ehangos in farm practice 
of the ordt'r, in terms of ('conomic results, of 100 per 
cent., in these* days, improvements arc only pos.sihle 
to the extent, as it wen*, of lo per cent 

A recognition of this fact is implied in the statement 
contained 111 the report that “ the most important 
development of recent years has been the reorganisa- 
tion ot tlu* work of the Station so as to bring it into 
touch with inodern conditions ol agriculture on one 
side and of science* on the other: it is lioped to 
reorganise in the near future the larm and field work 
and to impiove the field technique.’' It unque.stion- 
ably adds to the difliculties ot this reorganisation 
that it sliould coincide with a period when the wdiolc 
economic basis of arable farming is so precarious 
as it is to-day. It is being openly said that arable 
farming, and particularly the growing of cereals, 
cannot be made to pay in present circumstances. 

In dealing with the finance of the farm attached 
to the Station, the report states that V from 1920 
onwards, the financiaF results are deplorabfr, and 
they show dearly why many sA the arable fanners 
to* 4 ay ara in.tiJtefr pre^mt pdd . 

Hops not shecificBdlv iadiditife 


state of affairs, but there can be little doubt that the 
Dciiartmeut of Soil l>h\'.sics, of which the assistant 
director, Dr 11 A Keen, is the head, and to which 
precedenci* is given m the repoit, should be so regarded. 
Under the heading, “ The Caillivation of the Soil,” 
soini* account is given of mvestigations whiidi promise 
to yield results which may indicate to the farmer 
methods by wdiich the cost of cultivation can be 
reduced and ‘'costs of cultivation dominate the 
fiituic of arable fanning.” In this connexion it 
may be sigmlicaiit that the American farmer appar- 
(’iitly has been able to grow wheat at a profit with 
a yield of J6 Imshels lo the acre, w^hercas the British 
farmer with a return of 32 bushels is losing money. 
It is a reasonable deduction that it pays better to 
reduce the costs of cultivation than to aim at 
maximum prodiiclioii. In other woids, the British 
farmer may still be paying court to methods the 
chief recommendation of which is their superior 
artistry 

In the section headed ” 'I'hc Ftx'ding of the Plant,” 
it IS interesting to loam that ” broad beans die pre- 
maturely unless th(.*y receive a liomeoimthic dose 
of boric acul in addition to the .so-called complete 
plant food.” It is remarkable that a discovery 
Tiarallel to that of the* role of accessory food factors 
in animal nutrition should have been made in relation 

to plants. . .n .1 

The volume of purely scientific w'ork done at 
Rothamsted would appear to be considerably greater 
than that carried on m relation to so-called applied 
science. As many as fifty-two scientific papers were 
published during the yeai by members of the staff. Of 
these, tw^o were of Royal Society rank, namely;— 
” The Mathematical Foundations of Theoretical 
Statistics ” {K. A. Fisher), and ” A Quantitative 
Investigation of the Bacterial and Protozoal Popula- 
tion of the Sod” (D. W. Cutler, L. M. Crump, and 
H. Sandon). 

The financial siqiport which the Station now 
receive.s from the State is considerable. For the 
year under notice grants from the Dcvelooment Fund 
totalling 22,030/. w^ere received. In I9r2 the total 
was approximately 3000/. It must be a source of 
gratification to the director, Sir John Russell, that 
%;gfeat an elioiild, hafVe taken place during 
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The Quantum Equivalent in Photo-electric Conduction. 


I F light of frequency v is sent through a cold gas 
which does not absorb it, sensitised by admixture 
of a second gas which can absorb the light ; and the 
pressure is such that the mean time between two 
collisions is of the same order of magnitude as the 
mean life of the excited state of the gas ; all those 
spectral lines of the non -absorbing gas appear which 
have a smaller excitation energy than hv. On the 
other hand, those which require more energy than this 
are not seen. Kcsiilts with mixtures of mercury and 
thorium vapours, and of mercury and silver vapours, 
using llie liglit of the 25^07 A ilg hm*, agree, on 
the whole, dosely with tlic above statement 11ie 
method can also lie useil in fixing tiu' senes relations 
between the hues of an elisiK'nl, since it allow's ns to 
determine winch spec tral lines can be excited by an 
amount of energy smaller than a given amount 
Results have bi'en obtained at (iottingen for lead and 
bismuth, which will shorll\ be ]nd)lisiied. 

In a paper in \\\q* Zcitsdmft fur Phy',i/t, 17-^, 
August 23, p 202, Messrs, (r ('arlo and | J'ranck 
consider the theory more closely, and describe ex,peri 
ments which agree with their conclusions The 
sensitising gas J has, as the longest wave of its 
absorption senes, a line of frequency w'lnlc the 
corresponding line of the fluorescing gas has the 
frequency »q. Siqqiose hv ; /aq ; ; 1 ; tlien if light 

of frequency v is used, both v and »•, wall appear. 
The elementary act of transmission of energy from i 
an excited atom ol A to an atom ot 1 5 will take place in 
such away that [ hv is (on verted into eiiergv of transla- 
tion of the colliding atoms. If the temperature is so 
low tliat the kinetic energy of tem])eraiure movement 
is small, coinjiared with hv, the atom receives, 
besides its exiitation eiurgy, the kinetic energy 

I ~ ^ * , • 1 his abnormal velocity of 

* ^4 II 

the excited atom of B jiroduci'S a r)op])ler eltect , the 
effective freiiucncv is »'.j iq(i 1 cos <f>v^|(). ami this 
is not absorbed by the other practically resting 
atoms of B. 

An experiment with sodium vajxnir, sensitised wntli 
pure argon, has venlied the theory. Sodium va])onr 


can be made to fluoresce by means of the zinc line, 
3303 A, and the sodium can also be excited directly 
by the D line. Conditions were so adjusted that the 
tube appeared equally bright with either of these 
sources, and the hglit from the fluorescing sodium, in 
each case, w'as passed through an absorption tube, 
containing sodium at a suitable temperature. The 
light excited by the I) line was completely extin- 
guished, while that obtained with the zme line was 
much less weakened. 

If, in a second expermient, light of frequency 
pa.sses through the mixture of gases A and li, an 
emission of V Iroiii J can result only if the temperature 
ol tin* gas is so high that the energy difference hvj/[, 
which is lacking lor the excitation of A, can be 
obtained on collision from the kinetic energy of the 
atoms. Experiments have been made with thalliiiin 
ami Tucrcurv, and with cadmuini and mercury, using 
the ilg line 2530*7 A. 'I'lie ijuartz ve.ssel contain- 
ing the \a])()urs w^as placed 111 an electric oven, 
w'liich could be raised to 800" ('. , and strong fliior*: 
esccnce w'as obtained with thallium. Tn tins case 
was ])()ssible that a tlialhnm line, the e.xeitation energy 
of which amounts to 3*5 volts, while tlie energy of 
253O 7 A corre.sponds to 4*0 volts only, was due to 
a double or slep-by -stc'p process ol excitation At 
800" ('. part of the atoms arc no longer iti the normal 
state ; and apparently there is a, i volt excitation 
I step, from which, up to the 5-5 volts stage, only 4*5 
volts w'ould be requned, or moiv tli.iii for 2536*7 A 

Witli eadininni am] mercury tins diflicLilty does not 
arise, and tlie eonfirmation of tlie theory is direct. 
It is possible, however, to draw lonclnsions from the 
relative inlensitv of tlie lines m the fluorescent 
spectrum of thallium, as conqiared with the ordniarv 
spectrum of this .substance The difterences are 
asciibed to the dillereiices in absorption, dm' to tlie 
presence or absence of the Doppler ellect jirevionslv 
described . ami the combined results of the tw'o 
expcnmciits seem to pro\e, (.oiiclusivelv. that 
(luantuni energy and translation energy can work 
together, as an I'leim'iiiary act, to produce excitation 
of the atom 


Early Methods 
ity J’rof. A. 

T T is evident both from the manuscript of 'Pheo- 
pliilus and the manuscript of ICracluis that the 
properties of such drying oils as linseed oil ami walnut 
oil were thoroughlv understood as early as the 12th 
century^ if not earlier. 

7 'he methods used in tJaur preparation differ verv 
little from the best practice ol to-day. 'J'he refining 
and bleaching of the oil and the use of driers was well 
understood, nor is there an\ imlitaiion, in passing fioiii 
those earlier recipes to those of the 15th century, that 
any new discovery of importance w^as made at the 
time of the brothers \'an Kvek. Bfis.siiig to later 
times, Vasari directs that pigments are to be ground in 
walnut oil or linseed oil, and this is all that is neces- 
sary' ; he recommends the use of wahfut oil as less 
liable to darken with tnm*. 

Many recipes for varnishes are given, and, as neither 
spirit of turpentine nor alcohol was available m 
commercial ([uantities until the end of the 15th 
century, tHese varnishes are w-hat we should now 
descrilie as oil varnishes, consisting of resins dissolved 
in hot oil. The natural balsams of the pine, resin, 
mastic, and sandarac, often all mixed together, were 

Synopsi» of lecture dejivrted at tlic Royal Academy of Arts, L<»doa, 


of Oil Painting-.’ 

P. Laukte 

u.sed m the {ireiiaration of tJiese varnishes. 'I'lie pro- 
portion of resinous material to oil being very higli, the 
varnishes wxrc conseijiicntly very sticky and had to be 
licalcd ami rubbed on with the linml. Spirit varnishes 
corresponding to tlie mastic varnishes of to-day are 
found in ifitli century and later recipes. 

'J'he evidence of the accounts ])reserved at Ely and 
Westminster sliow that both oil ami varnish’ w'ere 
used in p.imtmg on walls during the 13th and 14th 
centuries, tins being the northern tradition, while the 
Italian tradition was the use of egg as a medium. 
'Fhcre is no indication in these recipes of any special 
secret difiering from what we know to-day. 

These early ]nctiires were painted on a wood panel 
sometimes covered with strips of linen and coated 
w'ith a gesso made of parchment size and whitening or 
plaster of Baris which had been soaked in water until 
it lost its binding properties. Recent experiments 
carried out by Mr. Thompon at the Heriot-Watt 
College, Ediihburgh, on an old 1 6th century panel have 
revealed the fact that this panel was coated with a 
non-absorbent gesso* upon which a Very thin layer of 
absorbent gesso ^vas laid so as to ensure the binding of 
the oil to the -^wface Of the Rt the same 
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>f the gesso below. On this pure white gesso panel 
the picture was drawn in detail and laid out either in 
monochrome or partly in colour with pigments prob- 
ably mixed with size. Upon this were, laid *the pig- 
ments ground in oil, or it may be an emulsion of varnish 
ind egg, care being taken to paint the high lights 
very thinly as compared with the rest of the picture. 
In course of time the oil yellows and the pigments, 
more especially the white lead, get more translucent. 
By painting the picture in this wav the artist ensur^ 
that the increased transliicency of his white lead will 
correct the yellowing of the oil owing to the white 
light being reflected from the gesso, and that his 
contrast of light and shade will be maintained. 

There is mud) more yet to be discovered as to these 
early methods, and the question as to whether \arnish, 
emulsion, or oil was used, has still to be finally cleared 
up, but our knowledge of the general methods of 
procedure is growing 


The Geological Society of China. 

n^llE Geological Society ol China is one of the 
^ scientilic institutions founded since the estab- 
lishment of the Cliinesc Kepublic in 'llic first 

two Bulletins of the Society promise well for its 
future OiU‘ of tlic first papers deals with Ihe his- 
tory of geology in China, which it carries back to 
early times ; but it shows that mdcpendeiil Chinese 
work on the subject on scientific lines dates from igii, 
when V. K. Ting and 11 . T. Chang returned to China 
from their western studies. Mr. Chang, the liist 
president of the Soendy, organised a department and 
school of geology under the Ministry of Comnierce at 
Nanking in loi'^ The (ieological Survey ot China 
was established m i<)i(> wnth Mr. Ting as its director, 
and he also st'Ciired m 1018 the reopening of Mr. 
Cliang’s geologiLdl school, which had been discontinued 
in i(>i{). I'o Messrs ling and Chang is due the 
estabhshiiu'iit ot the promising school of Chinese 
geology. They have tx'cn aided by Mr. Tee, a 
Chme.se student w ho was trained at Ihrmingham, Prof. 
Grnbaii, the w’(dl-known American pakeontologisl, 
now professor at Pekin, and Dr. Giinnar Andensson, 
formerly lu'ad of the Geological Survey of Sw^eden, 
and now mining advisor to the ('diinese Government 
and director of the Geological Survey Museum. 

The two l^ullefiiis contain a valuable senes of 
contributions to the geology of China. Ihcy include 
a lecture given to the Society by Prof. Bcrkey, of 
Columbia Univeisity, New York, on “ the New 
Petrography," wdiicli atta('hes most importance to 
the mode of origin of rocks ; Prof. Berkev projioses a 
plethora ol new names such as rcactionite, saturite, 
evaporite, disintegrat ionite, and recrystalhsationite. 
The new petrology must be vigorous to sustain such a 
nomenclature. The section of this paper of most 
interest is its expression of the reaction in America 
against the ingenious quantitative arrangement of 
rocks which is often known as " the American cla.ssi- 
fleation." Prof. Berkey rejiresents that classiftcatioii 
as mechanical and misleading, and sets it aside a.s only 
a side issue in real petrology. 

Prof. Grabau contributes three papers, of which 
the longest is on the Sinian system ; he protests 
against the modified use of that term proposed by 
f>rof. Bailey Willis, who, with the temporary agree- 
ment of von Richthofen, interpreted Simajn as Lower 
Pal£eozoic. Von Richthofen, however, appears soon 
to havo gone back from that’ modification of his 
term. ’ Prof. Grabau justly holds that the term is in 
that aense b8el^,..\ahd he appHea it tp , the ,sedi-', 
mentaxy formfttibns hv Chiim.of pre^mbtian i 


In that sense it is ecpiivalent to the Toridonian, 
which, as well as the Sinian, Prof. Grabau includes 
in the Palajozoic. 

Mr. Wong contributes a' short note upon Chinee 
earthquakes and on the distribution of the chief 
seismic centres. The red beds in China are discussed 
in three papers. Mr, Wong shows that those in 
Shansi belong to two horizons, one pre- Jurassic and 
the other later than the Jurassic C'oai Measures. Mr. 
Hsieh shows that in Kansu these deposits range from 
the Jurassic to tlie Kaiiiozoic. IMr. Tan describes a 
marine red senes of Eocene age as widely developed 
ill Shantung, and its discovery is one of the most 
interesting recent additions to ('hmese geology. 

Three papers by sluderit.s ol the University of Pekin 
on observations during an excursion to the Nankou 
district add materially to tlie knowledge of that now 
classical section. I’rof. Grabau describes from their 
collections three new species of Collcnia, ivhich he 
explains are based only on the external characters ; 
in the absence of microscopic evidence it must be 
quite doubtful whether thes^ supjiosed calcareous 
alga' arc of organic origin. Prof. G. B, Barbour, of 
the I’ci-yang University, Tientsin, describes an 
intrusive sill m Shantung which, according to his 
interpretation, shows the ettcct of gravitational 
dittereiitiation. The intrusien is pre-Cretaceous, and 
llie later lokhng and faulting in this region are now 
delimtelv identified as Uligoccnc or Miocene, as the 
movements are later than the newly discovered 
ICocenc deposits and earlier than the Pliocene. 

The two volumes are in English, with a title-page 
and contents and a summary of one paper in Chinese. 
Chinese characters are given of the personal names. 
The titles of some papers wliich arc to be published in 
future bulletins suggest that the interest of tliis serial 
will be well maintained. J. W. Gukgory. 


University and Educational Intelligence. 

Anj'RDEiiN. - The Seiiaius Academiciis has awarded 
llie following re.search scholarships : Eullerton scholar- 
ship m science to Mr Charles Bisset ; Robbie scholar- 
sliip in chemistry to Miss Margaret E. Aitken. 

A m11r.1I tablet in memory of the late Prof. James 
W H Trail, F.K.S., professor of bntany in the 
University from 1877 until his death m 1919, has been 
jilaced in the classroom of the new Department of 
Botany, and was unveiled .and presented to the 
University, on behalf of the subscribers, by Sir David 
Pram, on Friday, December 7. The tablet is mounted 
on a slab of slate A portrait plaque in dull green 
bronze is surrounded by a wreath of oak leaves, 
acorns, and galls It is flanked by two Brazilian 
palms, and a decorative panel shows othpr natural 
objects representing the varied interests of Prof, 
'brail . The tablet is the work of Miss Alice B. 
Woodward. Tlic subscribers have also isaued a 
memorial volume which, besides biographical and 
bibliographical matter, includes the " Flora of the 
City Parish of .Mit'rdeen," a comjiarative and historical 
work of great detail which had occupied Prof. Trail 
for manv vears, and had been completed shortly 
before his death. 

Cambridge. — A fellowship has been founded at 
Christ’s College by Mr. J . Pierpont Morgan, a member 
of the College. This is the first addition to the 
number of fellowships in the College sinc^ 1682, and 
represents a valuable endowment all too rare in these 
xijodem times. 

Tlie Empire Cotton Groiying Corporation has 
offered to toe University a sum of 1000/. a year for 
'.five yws .to be 4ev9ted to tbe Plant Genetics Depart- 
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ment of the School of Agriculture, in accordance 
with a scheme that has been agreed upon by the 
CoriKjration and the Director of the Plant breeding 
Research Institute. 

Prof. C. K. Inglis, Prof. B. M. Jones, and Prof. 
G. I. Taylor have been appointed as members of a 
committee to make recommendations to the Trustees 
of the Edward Busk Studentship in Aeronautics 

Mr. E. G. D. Murray, research bacteriologist to the 
Medical Research Council and formerly on the .stalf of 
the War Office Cential Cerebio-spmal Fever Ivabora- 
tory, has been elected to a lellowship at ( hrist s 
College. 


Liverpool. — .applications are invited for the 
Campbell Brown chair of industrial chemistry The 
person appointisl will be reijuircd to devot(‘ his tune 
to research work, with a ceitain amount of advaiu.ed 
teaching on the chenustrv of oils, fats, and waxes 
other than mineral. ,^])l)lK'atlous must reach the 
Registrar of the ITniversity Ixdore aMarch i next. 


London. — Apphcatunis are invited for tlie fjmiiii 
profes.sorship of physics, tenable at University College, 
in succession to Sir Wilham Bragg. They should 
roach the Academic Kegistrar, Ilniversity of London, 
South Kensington, S W.y, by, at latest, January i 
Applications are also invited for the Univer.sity 
readership in statistics at the London School of 
Economics. Tlie latest day for tlic receipt of applica- 
tions by the Academic Registrar of the Ihiuersity is 
January 4. 


St. Andrews — An interesting e\])erimerit is to 
be tried in the institution by the Umversitv ( oiirl of 
a series of coursi^s oi lectures to be held in University 
Collegci, Dundee, lor the convenience of the managing 
and clerical staif of the L. and N.K. Railway or of 
other railways I'he first course to be carried out 
is that in railway law, Mr James Allison having been 
appointed lecturer It is mtencleil later to hold 
courses in railway economics, railway geography, and 
railway operating. 


The following have been elected as representatives 
of the ITmversities in Parliament ;—('ambndge : Sir 
Geoffrey Butler (U ) and Mr. J. F V Kawlmson (U.) ; 
London: Sir S Russell Wells (U.) : Combined 

Engh.sh (Birmingham, Bristol, Durham, Leeds, Liver- 
pool, Manchester, anti Sheffield) : Sir Martin t onw'ay 
(U.) and Mr. 11 . A. L. lusher (L.) , Combined Uni- 
Wrsities of St. Andrews, Glasgow, Aberdeen, and 
Edinburgh ; Rt Hon Sir B. Craik (C.). Sir G. Berry 
(C.), and Mr. D. M Cowan (L.) ; (fueen’s University, 
Belfasl 1' Col. T. Sinclair (fh). 

. The Bradford Technical College may shortly become 
a constituent college of the UniviTsity of Leecls. It 
originated in weaving and designing classes at tlie 
Bradford Mcchames' Institute in 1877. The mam 
building, finished in 1882, includes lecture rooms and 
laboratories of departments of chemistry, dyeing, 
engineering, architecture and building, biology, 
mathematics, and ]ihysics. A textile block, opened in 
1911, includes a practical dye-house, finishing shed, 
special dyeing research laboratory, and a power house 
specially arranged for demonstration and experimental 
purposes. Since 1920 there have been added a new 
V engineering block, specially equipped for advanced 
work and research on internal combustion engines, ■ 
and union buildings with refectory and common* 
rooms and athletic grounds. • 

The provision of ten' post-graduate scholarships 
for the session 1924-25 ior overseas stud^ts rft 


Imperial College of Science and Technology, South 
Kensington, has been announced. Lord Buckmaster, 
chairman of the governing body of the College, made 
the offer‘'to the Secretary of State for the Colonies on 
behalf of " private friends " inspired by the great 
purpose and opportunity of the College, the only, 
educational institution in Great Britain on the 
governing body of wdiich are representatives of the 
Dominions and India, and it has been accepted. The 
scholarships wall be each of the value of 300/., and two 
will be avail-able for university students of each of 
the l^ominions of Canada, Australia, New Zealand, 
South Africa, and of India. No conditions have been 
laid down as to the selection of st'.holars, this being 
left entirely in the hands of the Prime Ministers of 
the Dominions and of the (iovernment of India. 

Contact between tlic Secondary School and the 
community it senses is, according to the report of the 
West Kidmg Education Committee for 1922-23, con- 
spicuous by its absence, the prevailing local opinion 
being that these schools are primarily, if not entirely, 
intended to jirodiice teachers - this, notwithstanding 
that in faet less than 20 per cent, of the pupils enter 
the teaching profession and notw-ithstanding the 
efforts made tc secure recognition bv employers of 
the " First ” and “ Second ” examinatiqi^^. In con- 
nexion with th('S(‘ ellorts some headmast^.have, says 
the report. intiTviewed local chambers*^' commerce 
and hav^c ino<hfied their school curricula ih the light of 
information tlius gained, m ordtT to bring it into 
closer rcl.iiion to local induslrics The (tnnmittee 
recently ])ermittcd its inspector in charge of secondary 
education to visit tlie United States lor tlu' purpose of 
siudving American schools. In that coiinlry much 
aticntion lias, of lat(', been devoted to promoting co- 
o])eration between the s(diool and the local industries. 

d HE twelfth annual confen'iice of Fducational 
Associations will be held on January r-ii, at Uni- 
versity College, Gower Street, l^ondon, ^^^C.T, uiicler 
the presidimi-v of Sir Henry Hadow*. ddu' presidential 
address on ‘‘ The Claims of Scholarship ” will be 
delivered on the first day of the nu'cting by Sir Henry 
Hadow Jn all, some forty associahons concerned 
directly or indirectly with education will be holding 
meelings hikI conferences. Among tlu‘ papers and 
lectim's to bo given are the following, the body 
responsible and the dale being given aftt;r the author’s 
name m each case : “ Tlu' Value of Psycho-.AnaB'^sis 
to the Educator,” by Miss Jkarbara Low (Montessori 
Society, January i) ; ” 'I'he Sun and Stars,” by Sir 
Richard Gregory (School Nature Study Union, Janu- 
ary 2) : “ Modern Developments in Education and the 
Outlook for the Future,” by Mr J Howard White- 
house aiul others (Society for Experiment and 
Rescan h m Education, January 3) ; ” School Re- 
form.” bv Prof. J. J. I'imllay (King Alfred School 
Society, Januarv 4) ; ” 'Jlie Teaching of Hygiene and 
Racial ITogress.” by Mrs. Hodson (Eugenics Educa- 
tion Society and Ling Association, January 4) ; ” Hand- 
work and Life,” by Mr. E. Young (Educational Hand- 
work Association, January 5) ; ” Recent Advances in 
the Relations of Psycho-Analysis to Education,” by Dr. 
J. Glover (British Psychological Society, January 7) ; 

Light and Life,” by Sir Henry Gauvaiii (Association 
of Teachers of Domestic Subjects, January 81 ; ” The 
Question of an International Language,” by Prof. 
F. G. Donnan (International Language (Ido) Society, 
January, *9). An exhibition by publishers of b<^ks, 
maps, etcl,»has been arrange os in foymer years, but 
- the exhibits 'Will be * placed tJtaO^lIege Meinprial 

■ - Hall , wherti there i< 'mow "njom'iofvaA* adequate dis- 
, play. Sci^t^ic and apparatus, etc., 
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Societies and Academies. 

London. - * 

Royal Society, December 6. — E. G. T. Liddell and 
Sir Charles Sherrington : Recruitment type of reflexes. 
Isometric myograms of the crossed knee-extensor 
reflex examined in the purely “ spinal “ preparation 
present the features intcrprctable as “ recruitment " 
very much as in the decerebrate preparation. The 
reflex proce.ss answerable for "recruitment” is 
therefore obtainable in purely .spinal centres \rithout 
the adjuvance of prcsjiinal. An attempt to classify 
various reflexes on the criterion of presence or absence 
of " recruitment ” is briefly entered on. — G. S. 
Carter : The structure and movements of the latero- 
frontal cilia of the gills of Mytilus. The structure of 
these cilia has been investigated by means of tlie 
micro-disscction needle. They are complex, and are 
composed of 10-15 simpler structures which have 
the form of triangular plates. In the living cilium 
they arc placed in contact one behind the other in 
the plane of the beat, and together form the blade 
of the cilium. Their external edges arc formed by 
fibres, which are each .ittachcd to a basal granule 
lying within the cell. These- plates will beat in- 
dependently, and it IS concluded that they rather 
than the comiiound cilia form the units of ciliary 
action in the.se cells The difference in rigidity 
shown by the cilium during the two phases of the 
beat is nlso sliown when a motionless cilium is pushed 
by the needle 111 the two directions. — V. 13 . Wiggles- 
worth ;ind T. E. Woodrow ; The relation between 
the phosphate in blood .md urine. Ingestion by man 
of doses ol the acid and alkaline sodium phosphates 
containing 1-5-2 gm ol iihosiihorus causes a rapid 
50-60 per cent, increase in the blood phosphate, 
which then returns very gradually to the normal 
level, in the dog, phosph.tte is excreted nipidly by 
the- kidneys instead Th<‘ curve of urinary excretion 
of phosphate runs roughly parallel to that of the 
blood concentration, but the former vanes more 
widely, and is roughly jiroyxn-tional to the excess 
above a certain value m the blood Under conditions 
in which the blood phosphate is subnormal, nonnal, or 
slightly above normal in amount, the concentrations m 
plasma and corpuscles an- identical When the con- 
centration in the plasma rises far above normal the 
value for the corjnisck’s is alway^s lower, whether 
the plasma value is rising or frilling. This unequal 
partition cannot be explained by the formation of 
an organic ‘‘ acid-soluble ” phosphorus compound in 
the corpuscles, for the organic fraction of the acid- 
soluble phosphoius IS not increased by the ingc.stion 
of phosphate. — J. it. S Haldane, V. 13 . Wigglesworth, 
and C. E. Woodrow: (i) The effect of reaction 
changes on human inorganic metabolism. Over- 
breathing diminishes the phosphates in blood and 
urine, while carbon dioxide inhalation and sleep 
increase them. In acidosis caused by ammonium- 
chloride ingestion the urinary phosphate is increased ; 
while tlie phosphate of the blood, and also its organic 
acid-soluble phosphorus, is diminished. Ammonium- 
chloride acidosis leads to an increased excretion of 
water; sodium, and potassium, probably owing to 
a partial loss of electric charge by the body colloids. 
This is followed by a retention. (2) The effect of 
ireaction changes 03^ human carbohydrate and oxygen 
,inetabolism/s The alkalosis lof 'j'over-brdathing or; 
bicarbonate ihgestioii dbnverts the blobd su^ into ", 

a fOlTthf ind' alSO-ii 

‘ ‘a 



Bicarbonate ingestion raises the resting okygen con- 
sumption ; ammonium*'Chloride^ ingmion usually 
lowers it. — J. A. Campbell : Concerning the influence 
of atmospheric conditions upon the pulse-rate and 
” oxygen-debt ” after running. The ” oxygen-debt ” 
for 25 minutes after ceasing to run showw, under 
fixed conditions of experiment, a range of variation 
of 38 per cent. Irom day to day ; 7-fninute debts 
showed a range of 33 per cent., so should do as well 
for comparative pnrjioses as 25-minutc debts. Atmo- 
s])hcric cooling power had no effect on the " oxygen- 
debt ” : ilie blood sent in greater volume through 
the skin in warm conditions is not then taken from 
the muscles. " Stifch ” was the commonest cause 
of cessation of running in the subjects under observa- 
tion. Pulse-rate is markedly increased under warm 
conditions. The oxygen tension surrounding tlie 
muscles was increased after exercise. — J. Gray: The 
mechanism of ciliary movement. IV. The relation 
ol ciliary activity to oxygen consumption. ' In the 
absence of atmospheric o):ygcn, ciliary activity 
continues for about one hour. The whole ciliary 
mechanism is divisible into three distinct parts : 

(1 ) a reaction which is sensitive to cations (particu- 
larly the hydrogen -ion), any interference with 'which 
involves a change in the rate of the ciliary beat, but 
only ultimately leads to a change m the amount of 
oxygen consumed , (li.) a mechanism, brought into 
operation by the presence of an activating acid 
substance, which is inoperative m the absence of 
calcium, ' and in the absencis of a certain critical 
amount of water in the cell. The events associated ^ 
wnth this mechanism arc independent of the amount 
of oxygen absorbed , (lii.) a reaction of an oxidative 
nature which is necessary lor jirolonged activity. 
The properties of the ciliary mechanism seem to fonn 
a very close parallel to those of cardiac muscle. " 

Association of Economic Biologists, Noveftibor t 6. — 
Mr. J. C. F. Fryer and J. Davidson: The Colorado- 
beetle problem. Colorado beetle was discovered in 
the United States m 1829 ; in Euro^ie, outbreaks 
occurred in 1877, 1887, and 1914 in Germany, and in 
iQor at Tilbury. About a hundred square miles in 
France, extending into the ]>rovinces of Gironde, 
Ijiiides. Dordogne, and Chanmto Infdrieure, are now 
infected. Tlie beetle would probably find Britain 
sufficiently congenial, and would do flamagc at least 
equal to tlie cost of controlling its ravages by aitificial 
means (by spraying potato crops twice yearly). It 
would arnvc in the adult stage, and casual individuals 
might be expected hidden in merchandise or on board 
ship, jiarticularly in jiotatoes from the infested 
.nrea, or in agricultural produce packed in the area.-— 

J. W. Munro and W. K. Hiley : The spruce budworm 
problem in Canada. The term " spruce ” budworm 
is a misnomer for the balsam (Abies balsameaj, the 
favourite host plant of the budworm, which is the 
larva of Tortnx fumiferana Clem. ’ A brief description 
of the forest condition under which the budworm out- 
breaks occur was given, and emphasis was laid on the 
system of management of exploiting the eastern 
Canadian forests in favour of the less valuable balsam. 
This has caused an unduly high proportion of balsam 
regeneration ift the cut over stands which favours the 
budworm. An important parasite (Phytodietus sp.) of 
the budworm was absent from these woods. Out- 
breaks of secondary insects and fungi follow budworm 
outbreaks. Of the insects, a bark-beetle (Pityokieines 
Eparsus), a :wesvil [Pissodes dtibius), and Qi longicqm 
^.beetle' (Mdfiochamus soutellator) are the most import- 
' fbngi, among which the honey-fungus (Armil- 
Ifaria mellea) is the most important, spread rapidly 
:ift^g^tiadj#rfter .bndw6rm outbreaks. After a bud-, 
^■**--**' fjhat have been 
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partially defoliated but not killed gradually recover, 
but a frobh lot of casualties occurs about four or five 
years after the disappearance of the bud worm. These 
trees, which appeared to liave recovered their normal 
amount of foliage, generally died suddenly during hot 
weather, and the whole of the crown died at about the 
same time. Examination of a large number of dead 
and dying trees failed to disclose any sufticient para- 
sitic cause lor the casualties. J-)unng and immedi- 
ately after a bndworm attack the breadth of tlie 
annual rings is very greatly reduced, and a few years 
after the epidemic the total thickness of the last five 
years' ring.s mig)\l be Kulucod to a quarter ot the 
normal lor the ])re-l)iidworm ]>(Tiod At the same 
time the leaf are.i ol the trees has been nu leasing very 
rapidly. Thus a time i.s reaclu'd when, during hoi, 
dry weather in July, the walct -conducting tissue is 
insufhcienl to meet ih(‘ needs ol Ilu‘ tiansjnnng lea\es 
and the crown dies bom l.u k ol water Thus death 
may be due to a lack of eo-ordinalion between shoot 
growl li and cambial activity. 

Zoological Society, Novianbcr 20 — Dr. A. Simth 
Woodward, vi('e-piesident,m tile chair.— W. E. Le Gros 
Clark'. Notes on the Inang taisier ( Tarsms spcclrum). - 
Sir Sidney )•' Harmer : C ervical \ i rtel)r,e ot a gigantic 
blue whale irom Panama. ) IC Garrood : Two 
skeletons ot the icl.uean Psinttlona crassidcns fiom 
Thoriiey Fen, Cambridge.- Dr Erain is, Earon 
Nopsca : Eevcrsiblc and irreveisible evolution. .1 
study based on rejitik's - t' Crossland * Polyclia.la ot 
tropical East A Inca, the Red Sea, and ('ape Verde 
Islands ; and oi tin' M.ddive Archipelago Miss Joan 
B. Procter; (i) On new and lau* reptiles Irom South 
America, (2) On new and nire reptiles ami balracliians 
from the Austr.dian region 

Geological Society, November 21 — Proi \ C 
Seward, jy^esident, in the' chair. — E. J. Wills: The 
development ol IJic Severn \ allev m the ncighboui- 
hood of lron-J 3 iidge and Hi idgnortli , with a .seed ion 
on the Upjicr Worte Valley, m collaboration with 
E. E. L. Dixon. I'he area investigated is roughly 
delimited by the following hKrtlilies: Much Wenlock, 
BuildwJis, Oakengates, Shilnal, Wortield, Hampton 
Loade, Movville. Detailed inapjnng of the drifts, has 
shown, first, that the Build vvm.s area was as deeply 
eroded as now in ]irc-(il.ici.d times , and, setoncllv, 
that a beliet m the existence ot the Iron-Bridge 
Gorgfj at that time is meompalible with the distribu- 
tion of the drifts on the plateau above Iron-Bridge, 
and with the features ot the gorge. I'lic gorge is of 
late-Glacial oiigin, and the Worfc Vale was formerly 
the main diainage-linc on the south-east side of the 
plateau. Piactually the whole district w^as under 
ice at the maxiimim of the iiorth-wcstcm or Irish- Sea 
glaciation. When ri'trcat began, the ice-sheet 
sejiaralcd into two lobes lliat remained confluent in 
the north. The waters of the Glacial lakes formed 
west and north of the watershed escaped at different 
times over different cols. One of these overflows is 
of especial inijiortanec m connexion with the origin 
of the Iron -Bridge Gorge ; namely, the Lightmoor 
overflow, about a mile north of Iron-Bridge. Up 
to about this stage, tlie Worfe and its tributaries 
(one of winch now became the Iron-Bridge (iorge) 
had been engaged m cU'aring the drift out of their 
valleys, and in reducing the thalweg of the trunk 
river to a base-level. Hereafter dejiosition of the 

Main " Terrace ol tlic Severn and of the terrace- 
like ,graveis of the Worfe commenced. Long after 
the initiation of the Iron-Bridge Gorge, ice still 
covered the upfier Worfe Valley. When the ice 
retired to the north of the w'atcished hereabouts,'* 
Glacial Lake Newpcxrt -came into being,, and 


. retreat of the ice-front from the foot of the Wrekin. 
The outflow at Iron-Bridge thus increased. The 
subsequeK't rejuvenation of the Severn below Iron- 
Bridge was probably brought about chiefly by an 
' elevation of the whole land relative to the sea. Stages 
m this rejuvenation arc marked by terraces. 

Royal Microscopical Society, November .21. — Prof. 

F. J. Cheshire, president, m the chair. — F, I. G. 
Rawlins : The miscroscope m physics. A strong 
plea is made for the closer union of physics and 
micro.seopy, more especially for the undertaking of 
work in physical optics by the amateur microscopist. 
Assuming the availability of an instrument fitted 
with Nicols, a convergent substage system and a 
Becke lens aliove the eyepiece, observations can be 
made of the traces of Hie family of isochromatic 
surfaces, each with its characteristic retardation. 
The work can lie made <pianiilativc by employing 
monochromatic light If the usual means of obtain- 
ing such radiation aie not at hand, Wratten filters 
(especialiy Na])htliol Green) are efficient, though their 
range of usefulness is limited d'he number of 
fringes observed with objectives of ditlerent numerical 
aperture can be re})reseMt(!d by an evxjionential 
exjiression of the form h'— where F is the 
e(|mvalent focal length of the objective and N th^ 
number of hinges observed (see Rawlins, Phin^ 
il/ug xhu. p. 71'jf), and xlvi p. ^ 

EDiNiniKon. 

Royal Society, November 5. 1 ' J Jehu and R, M, 

Craig : (jcology of the Barra Isles TIk' locks arc 
mostly members of the Artha’an conijilex, and these 
are of igneous origin, tlu* j ire valent tyjies being 
liiotife and hornblende gneisses MLiseovi 1 (' is also 
jiresent in the mon* .aid tyjies, and locally some of 
the giKMsses arc rich in garnets. Tlie foliation jiliines 
usually strike N N.W. and S S.E., with a dip to 
the IvN E. at varying angles. Intrusions into the 
orfhogncisscs occur m the form of granulites and 
pegniatile.s. Th(‘ Archa'an comjilex is affected by 
well-marked zones of shearing, along which mylonisa- 
tion and the jirodnction til flinty crush phenomena 
can be fraccd. The macroscopic .and microscopic 
cliaracleis and behaviour of flu' flinty crush material 
prove that these jiccuhar rocks arc fhi' pioduct of 
medianical stresses which at jiLices h.i\'e raised the 
tempcr.iture to an extent suliicient to bring about 
partial fusion of the crushed members of the complex, 
followed in certain cases by incipient crystallisation. 
The later dykes include olivine dolerites, crinanites. 
quartz dolerites, and camplonitcs. Evidences of 
glaciation are conspicuous, and prove that the ice 
moved over the islands from S E. to N.W. — T. H. 
Osgood ; Variation in photo-electric activity witli 
wave-length for certain metals in air. As a source 
of ultra-violet light, a quartz mercury-vapour lamp 
was used m connexion with a monochromatic 
illuminator. The metal plates were tested in air at 
atmosphenc pressure, due attention being paid to 
the " fatigue ” which is known to lake place under 
these conditions. The results are of interest and 
may be of some practical importance in connexion 
with the physiological effect of ultra-violet light. 

As the pnniary cause of tlie physiological change 
produced by light is jirobably photo-electric action, 
ilic photo-electric activit^r of a metal plate may 
serve means of estimating the duality and, 
intensity, pftthe effective radiation,— Turnbull : 

'A ffeoimemcal ihtemretatiofi^f thfe cahwlete system 
' of the (toable bin^ J?. ; 'the ^ubls binary 

which 
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four or six lines, and special sextic curves with many ] 1513) had been anticipated by Pfauudler (1869) and 
Simple geometneal properties, all connected with a Swietoslawski (1909). — Gabriel Bertrand ; The trans- 
given confocal system of bicircular quartic cuA'^cs. port of copper in the gaseous state and copper- 

carbonyl. M. Gclinsky has explained a curious 
Manchester. example of pseudomorphism by assuming the 

Literary and Philosophical Society, November 20.— volatility of copper oxide. This would not appear 
G. H Carpenter ; Warble-Hies of cattle. The larvjc to be the true exjilanation of tlie phenomenon, 
of the two common s])ccies of Hypoderma (//. hmns L)e C'oppcr oxide heated in a stream of cither oxygen, 
Geer and ll. hneatum Villers) are among the best- hydrogen, or carbon dioxide gives no appreciable 
known parasites of domestic cattle m the British transport ot the metal even alter several hours. 
Isles, in Europe, and m North America; their with carbon nunioxule tliero is ]iroduccd a 

economic importance is considerable on account of -copiier ring, appaiently due to tlu' formation of a 
the damage caused to flesh and hides by the l.irgo voJ.ilde copper-carbonyl, readily dissociated on 
maggots feeding just beneath the .skin ot the back heating. The heaimg of tins observation on the 
which they pcrloiate, and also because of the loss detcimination of traces ot copyicr m organic substances 
of condition suflered by the c.ittlc when they " gad ” indicated ; with a br.iss Inirncr and the material 
in summertime to esca]K' from the female fly approach- exposed to the gases Irom the flame, coyiper may be 
ing to lay her eggs. ( Ibsca vations c.irried on since tr.msferrcd Irom tlie liurner to the .ish On the 
1905 by Carpemter and liis colleagues m hel.ind, liy other hand, carbon monoxide formed during the 
Glaser m Gcrm.nn , and by Sc>mour lladweii in combustion of llie organic substance may carry 
Canada, have shown tliat tlie early hie history of away tiaces of copper — Paul \iuillemin : New proof 
these insects jin'scnts some surpii^mg features 'J'lie ‘*1 flit* dystrophic oiigm ot .scyjilua. — S. Winogradsky : 
eggs of both sp<'cics arc generally laid on the legs The direct method m tlu‘ hut robiological study of 
(lioni thigh to hot)f), raiely on shoulder or flank, the soli. The rt",idts ot tlnrty ycais’ work on the 
never apparently on the ba'eh By examinaticni of microbiology ot the sod aie, m’the author’s view, 
the skin after eggd.iAung and by nicans ol a stones unsatislactoiy. The conditions ol culture in the 
of expenments w'ltli c.dves. mii/.zlcd so that they b.'icteriological laboiatory .in* loo far removed from 
could not lick tlieinsehes or taie .inotlu'r, it has been the conditions attually existing m the soil, and tend 
demon.stratod that the moth' ot cntiance into the to loim new r.ices ot organisms distinct from the 
host's body is not by tlie mouth Tlic eggs ate tyjies m the soil liom which they were originally 
hatched on the hails a few flays after iayiiig, and the obtained. A stJieme of tultiue is proposed more 
tiny maggots, k'ss than a millimetre long' and pio- closely a])])roximatmg to n.dmal soil conditions. — 
vide(] with strong, sharp mouth-hooks and rel.itivcly I^- Baticle . ;\ mode ot comjiciisation for shrinking 
fonnidable spiny armature, crawl along the hairs ni concrete an lies.- -M. Mesnager : Rimiarks on 
and bore their way directly into the skm. Thence fhe jircccding communication.-- F. Huguenard, A. 
they migrate uj’»w'.trds and forw^ards to tlie gullet- Magnan, and A Planiol • Kcseaicli on the surplus 
wall, the sub-mneous co.d of which serves as their power ot birds in flight — M. Delanghe ; ('.cneral 
resting-place ioi some weeks or months in the couisi' method lor detcrmmmg grajiliically the eleij^ents of 
of thf'ir journey through IIk* host’s tissues to the flight ol an .lerojilaiie. — Ik-rnard Lyot: Study of 
final jiosition m the back 'I'he number of larval fkt* jflanelaiy surlafes by i)f)laiisation By the use 
.stages is still to be detennmed Tlu' gullet -maggot ‘h f nmre sensitive jx)la using .ipparatus than that 
is so much larger (up to hall an meli) than the newly- hitherto employed, the jiropfirtions ol polarised 
hatched maggot, that it has generally been regarded kgkt from the planets has been studied. Details of 
as representing a second stage, but it possesses 7® observations on the planet Venus are given. — 
mouth-hooks ot the same size and form and a sjniiy J Guillaume: Observations of the sun made at the 
armatuie Ihal i.s easily overlooked fm account oi the Observatory of Lyons during the second quarter 
increase m actual size of the larva, .so that the Spines f>f id-i.F Observations were possible on 8(> days 
arc relatively lar ajiart. Hence GcdoeJsl has recently duiing the (pnirter : the results arc summarised m 
argued that there is no “ moult ” between the newly- three tables showing the number of spots, their 
hatched and the giillet-dw'cliing larva only extra- distribution m lalitucle, and the distribution of the 
ordinary growth On the other hand, l.aakccoiicliulcs facuUc 111 latitude. -J. de Schokalsky : The length 
not only that the migrating maggot i.s a second ol the rivers of Asiatic Russia, and on the system of 
instar succeeding the newly hatched insect that measuring riveis on maps in general. — Maurice Curie : 
bores in, but also tliat there is an anlepcnultimale Spark sjK'ctra in non-metals in the liquid state, 
instar beneath the skip, difleriiig from the migrating Studies of spark spectra between jilatiiium points 
maggot in the total absence of spines on the body- bromine, liquid oxygen, lused sulpluir, liquid 
segments. nitrogen, and fu.sed phosphorus. In all cases a 

continuous spectrum was obtained. The absorption 
bands of oxygen were clearly shown — E. Brylinski : 

Academy of Sciences, November 19. — M. Albin Michelson’s experiment and the contraction of 
Haller in the chair —G. Bigourdan : A project for a J..orcntz.~ Leon and Eugene Bloch: New extension 
French national biography. — M. Lecornu : Elastic of the spark spectra of tin and zinc in the Schumann 
couplings, A mallicmatical discussion of tlie effect region. Tables of wave-lengths of lines and in- 
of an elastic coupling between a dynamo and its tensities are givgii for tin from X --1699 to 1305, for 
motor on the steadiness of rotation. It is shown to zinc from A -155O to 1310. -R. de Maliemann : The 
be impossible to decide, in a general manner, whether electric double refraction of camphor and carvone. 
the elasticity of the coupling is or is not favourable — Edmond Bauer : The change of wave-length ac- 
to the regularity of the motion of the dynamo,-— companying the diffusion of X-rays, — Jean Fallou : 
Charles Charles Dufraisse, and , Philippe ' A very simple method permitting the determination 

Landrieu : Remarks on the principle* oi a general experimentally of the dispersion reactance oAriphaso 
method for detcmiiung the htet aapacity of solids alternators.— Adrien Karl and S. Lombard; The 
and liquids and ita appUgatiott to the deterihination ^ 'estimation of radium in the natural titano-niobates. 

® .bpmbs, ■.>Tiie'''''The metiiod is based on the removal of silica with 

prmaple *ot-{#e,ms4iio4';^uggiei8tcd^:ib5rftJi»%irfhort liydraflaoric acid^ with potassium bisulphate, 
in a . a y^S^^ditlon. of aalphatra of sodium and lithium to lower 
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the melting poipt, re-fusion and removal of the emana- 
tion in a current of air. — ^Victor Henri : The structure- 
of molecules and the absorption spectra of substances 
in the state of vapour. — M. Chavastclon : The 
diffusion of sulphur vapour in air at the ordinary 
temperature. larticles of solid sulphur emit vapour 
at ordinary temperatures, and these diffuse only a 
short distance from the sulphur particle. The 
vapour was rendered evident by the stain on silver. — 
D. Gelinsky : The metallisation of organisms. In an 
attempt to determine the nitrogen m whole insects 
by the Dumas method, in which the insect was covered 
with copper oxide, combustion was incomplete. 
The whole surface was found to be covered with 
metallic cop^ier, the cllect being as though copper 
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Science in Civilisation. 

A STIRRING appeal on behalf of “International 
Thought” i.sput forward by Mr. John Galsworthy 
in a pamphlet just publi.shed with that title (Ciim bridge : 
W. lleffer and Sons, T.td. Price 6fi. net) ; and in it 
representatives of st'it'nce, finance, and thf Press are 
urged to combine to save the civilised world from self- 
destruction. The most potent director of this tri- 
umvirate is held to be science, which has placed in-thc 
hands of mankind powers witli whicli it is not fit tc 
be entrusted, as the ethical or moral sense has not kept 
pace wdth this development of knowledge. “ We have 
made by our science,” .says Mr. Galsworthy, “ a monster 
that will devour us yet, unless by exchanging inter- 
national thought we can create a general opinion 
against the new powT'rs of destruction so strong and so 
unanimous that no nation will care to face the force 
which underlies it.” 

Mr. Galsworthy is not alone in associating science 
chiefly w'ith agencies of deatli and destruction, and in 
pleading for a curb to be jilaced upon its, powers. It 
is, indeed, common to regard science as a disturbing 
influence in human affairs, and to sigh for the simple 
life away from the restless spirit of inquiry into all 
things visible and invisible in the universe. It is, how; 
ever, as futile to rail against the progress of science, or 
to attempt to prevent it, as to use Mrs. Partington’s 
mop to keep back the rising flood of the Atlantic. 
Knowledge will grow from more to more whatever the 
attitude of the public may be towards it. During the 
last fifty years there have been more scientific dis- 
coveries and applications than in the wliole previous 
history of the human race ; and we may be on the 
threshold of developments by which forces will be un- 
loosed, and powers acquired, beyond what have 
hitherto been known to man. Whether these shall be 
used to promote social well-being and international 
amity is not a question for science, but for the public 
and its leaders. While nations look to war as the ulti- 
mate means of deciding disputes, they will seek to 
po.sscss themselves of the most powerful means of im- 
posing their wills upon others. As Prof. Soddy recently 
remarked, should it be possible ever to release the great 
store of energy in the atom, the first use that would be 
made of it would be to construct a new bomb. 

It is only by such an international understanding as 
is suggested by Mr. Galsworthy that this misuse of 
scientific discovery can be avoided, yet, in'spite of the 
existence of the League of Nations, the signs of the 
times are not very favourable towards the unity of 
.m^lcind. ' Science itsjelf is intemational, and the r^ulfii 
of research ar^ free to^all for any purpose. In the 
papers published weekly m the 
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world, there is scarcely one deliberately concerned 
with providing any fighting service with more effective 
' means of destruction, and not one scientific worker in a 
hundred sets' himself intentionally to make such a dis- 
covery or invention. It is just as impracticable, how- 
ever, to prevent the wrong use of scientific powers by 
individuals as it is to prevent literary people from the 
misuse of their genius for purposes ol gain. The facts 
of science are as free as the words of our language, and 
in both eases they may be used for the uplifting of 
mankind or for its degradation. 

The truth is, as Mr. Baldwin remarked in his speech 
at the Guildhall on November lo, the pre.sent troubles 
in the world are largely owing to the fact that while 
men have learned to control lor( es of Nature they have 
not learned to acquire control ol themselves. lie urged 
that more pains should be taken to apply the methods 
of science to human j)rohlems, and by tljat he obviously 
meant not the development of i)oison gases and high 
explosives, but the principle of faring lacts honestly 
and fearlessly, and basing just conclusions upon them. 
The methods ol sriem e should be the tnethods applied to 
social problems if sound }>rin( iples of progress are to be 
determined. The Labour Party’s rec'ent manifesto says 
nothing of what science has done or may do to imjirove 
the world in this way, but asks, “ ('an the method of 
science be applied to nothing save the organisation ol 
men for war and their e(|uipment with instruments of 
destruction ? ” Wc ha\’e here a paraphrase of Ruskin’s 
assertion that “The advance of science cannot be 
otherwise recorded than by the invention of instru- 
ments to kill and put down noble life ” — a \iew in 
’ which distorted vision is combined with the sin of 
ingratitude. 

Modem civilisation is built upon .science, and almost 
all industrial developments had their origiri||p prin- 
ciples or sub.stances discussed in scientific lampifories 
by investigators working pi tfg|} ^€or the advahc'ement 
of natural knowledge. Thd^rlficiple that a moving 
magnet create a current of electricity in a coil of 
wire near it, discovered by Faraday nearly a century 
ago, led to the construction of the dynamo, and was 
the seed from which the great industry of electiic.al 
engineering has grown. It is estimated that this in- 
dustry now represents a capital of more than one 
thousand million pounds, and it could not have existed 
without the discovery by Faraday of the fundamental 
principle of all electro-magnetic machinery. All the 
pure copper required for this machinery and electrical 
purposes generally is produced by electrolysis, and 
here againcthe principles used were discov6red during 
scientific investigations by Davy and Faraday. Alu- 
minium'— that most useful metat, which is. destined'td ' 
coi^pete with iron and steel^in its importance — ^is now^i 


manufactured exclusively by electrolysis of a fused 
mineral containing it. 

The dectric furnace was first used by the French 
chemist, Moissan, in scientific research ; and now it is 
employed for the production of hundreds of thousands 
of tons of steel annually. Calcium carbide, used so 
e.Ktensively in the production of acetylene gas for 
house lighting and motor lamps, and for oxy-acetylene 
welding, i.s entirely manufactured by heating lime and 
coke together in an elci’tric furnace. The discovery 
of X-rays was an incidental result of researches 
into the nature of electricity, and the existence of 
electric wave.s, which k'd to wireless telegraphy and 
telephony, was first {)roved in a laborator)'. Long 
before the thermionic valve had made the wonderful 
achievement of broadcasting jjossible, the effect upon 
which it is based was the subject of scientific investiga- 
tion, and studies of the emission of electrons disclosed 
the principle upon which it depends 

Nearly a century and a half ago it was shown by 
Priestley and Cavi'ndish that, when eledric sjiarks are 
pa.ssed through air, some of the nitnigen and oxygen 
combine lo form oxides Irom which nitri( acid or 
nitrates inav be afterwaids obtained This is the prin- 
ciple ol the process bv whii'h hundreds of thousands of 
tons of nitrates are now [irodui ed amiuallv in Norway 
lor u.se as agricnllural lertilisers in the j)la('(‘ of salt- 
petre from {'hile. 'I’he proicss needs, however, a 
supply of cheap electrii' power to maki* it ('ominercially 


profitable. 

When Germany was (Ut off from natural supplies of 
nitrates during the War, she had to ol)tain wdiat she 
wanted from the nitrogen in the air, and was so successful 
that more than a million tons were produced in 1918. 
The method used was based u])on tlie principle of cata- 
lysis, whereby chemical combination is promoted by 
the presence of small quantities of particular elements, 
w'hieh thus act as matrimonial agents. Nitrogen and 
hydrogen were passed under pressure over finely 
divddcd iron, and a certain amount of the two gases 
combines under these conditions to form ammonia, 


which, by being passed with oxygen through tubes 
containing another catalytic agent, may be converted 
into nitric acid. The hydrogen required for com- 
bination with atmospheric nitrogen is obtained by 
electrolysis of water, or from water-gas and steam by 
a process depending upon catalysis. The nitrogen is 
obtained by distilling liquid air. Nitrogen is more 
volatile than oxygen, so it distils off first and the two 
gases may thus be separated. ^ 

The methods used in the manufacture of liquid air 
and other gases, an(J in modem refri^^at^^ .ihachines 
gfln^y,, are'’ tased ' upon ^^(^ti^^ ixj^Hm^ts by 
Toole and.^elvin pn ^ phiobomena attciuling the free 
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expansion of gases. They found that, when air issues 
from a small orifice, a fall of temperature is experienced 
amounting to half a degree Fahrenheit for ed.ch atmo- 
sphere of differcnre of pressure between the two sides 
of the orifice. The great refrigerating industrj^ thus 
had its origin in the discovery of a purely scientific 
principle. 

It is the same with substances as with principles 
and processes — they are first found as the result of 
scientific research and are afterwards used, often after 
a long interv'al. 1’hc metal tungsten used lor the fila- 
ments of electric bulb lamps and thcrniionii' valves was 
scarcely known outside scientific laboratories a lew 
years ago. It was discovered about 1785, but its uses 
were not understood until nearly a century later. It is 
an essential constituent of high-s}>eed tool-steels, which 
require to be not only extremely hard but also to main- 
tain their hardness at high temperatures, e\en at an 
incipient red-heat. Tungsten steel is also used for the 
permanent magnets ol telephones and the magnetos of 
every motor c:ir and aerofilanc. Manganese was in 
existence long Ix'iore it was made an ingredient of the 
famous TTadfield steels, u.M-d lor the helmets of Hritlsh 
forces during the W ar, armour-jilates, tramway points, 
and many other jiurposes ('hromnim is used in the 
making of stainless steel; titanium, nu)l) hdeiium, 
nickel, Aanadium, and other elements are similarly 
emplo)-ed to give special properties to steels, yet all 
these elements were discoxered l)v scientific investi- 
gators without a thought ol their practical value. 
Thorium and cerium, used in the manufacture of in- 
candescent gas mantles, of which about lour hundred 
millions are made annually, w'ere products of the chemi- 
cal laboratory many years before they gave ri.se to a 
large industry ; and even the air-burner itself used for 
such mantles and in all gas fires was first devised and 
used by Bunsen for laboratory purposes. 

Every scientific discovery, however remote it may 
seem at the moment from the ordinary practical needs 
of life, may be the seed from which will grow a mighty 
tree under whic h man will build his industrial tent, 
when argon was isolated from the air in 1895, no one 
regarded the discovery as of any practical importonce, 
yet the gas is now used in half-watt and other gas-filled 
(Electric lamps as the most suitable for the purpose. 
Neon, isolated from the atmosphere a little later, is 
widely used for the brilliant pink glow lamps of illu- 
minated advertisements, ' particularly in Paris, where 
it is a by-product of the manufacture of liquid air. 
Probably the most remarkable example of this kind is 
afforded by the gas helium, which was •detected in 
the sun by Lockyer and Janssei^ in , 1868, twenty^six 
years ‘later was ei^ac^d Irotn cleveite by lUmsay, 
and is A0w;pr<^t2pe^. ia^ba'.i^^ 
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cubic feet daily from natural gas wells in the United 
States for the inflation of dirigibles and other air-ships. 
As it is non-inflammable and non-explosive, it has 
decided advantages over hydrogen for this purpose and 
is only slightly heavier. 

Before things can be used in any way they must be 
discovered, and it is the particular function of science 
to reveal them. It is the business of the scientific 
investigator to discover, of the engineer or inventor to 
recognise and apply the rc.sults aehic\'ed, of the artisan 
to employ liis skill in making them commercially profit- 
able, and of the community to see that they are used to 
promote social w^clfare. If the world has not been 
made any happier by what science has given to it, the 
fault is with the human race itself and not with science. 
Happiness is a relative term, *in(l no two individuals 
have the .same cuj) with which to measure it. The 
beast in the field, or the pig in its sty, may be con- 
sidered by some people as emblems of content, and if 
these be the standards to use, then modem man may 
envy the cave-dw'eller ol pn^hisloric times. Wc cannot, 
however, avoid progress, and whether this is accom- 
panied by increased luqipiness or not depends upon 
ourselves. We li\e in a beautilul world^ yet how few 
there are who find delight in it or raise their eyes to 
the starry liea\ens al)o\e them. The gifts of Ciod are 
for those to enjoy wdio will, and the gifts of .science may 
likewise contribute to the uplifting of the human race 
if they are rightly regarded, or its degradation if they 
are not. Tin* attitude of civilised man towards new 
.scientific knowledge at this epoch of the w'orld’s history 
is that of a child playing with fire. It is necessary now 
more than e\ er to teach him the strength as well as the’ 
danger ot the element in his hands, and to cultivate the 
desire to make the noblest use of all things which are 
granted to him through the achievements of workers 
for the advancement of natural knowledge. When 
this .spirit prevails, the human j^ce will prove itself 
worthy of the opportunities which science gives for 
social and spiritual progress, and man Jifiay indeed 
become but a little lower than the angels. 


The Valuation of Mines. 

Mineral Valuation. By Prof. Henry Louis. Pp. 
X + 281. (London : f. Griffin and Co., Ltd., 1923.) 
155. net 

T he principles underlying the valuation of raines^ 
whether for the purpose of sale or probate, the 
raising , of loans, investment, or taxation, are not so 
fully comprehended, except by few mining engineers, 
or so widely known as they should be. Consequently, 
iiir the matter of actual valuations, judging from those 
. which have come before us, these principles are 
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frequently incorrectly applied. In the case of valua- 
tions for assessment of Poor Rate the abjuration of 
principle is^ perhaps, most manifest. 

Hooks on ,the subject of the valuation of mines and 
minerals are not numerous, and some, like lloskold's 
“ Engineers’ Valuing Assistant,” are either out of print 
or, in some measure, in< i)rrert. We welcome, there- 
fore, the appearanc’c of Prof. Ix)iiis’.s admirable con- 
tribution to the subject. 

The work C(jvers, in se\’(‘n fhapters, a fairly wide 
field, treating, as it does, ol the principles of valuation, 
ownership of mineral leases and cone essions, sampling, 
explanation of the formula? in use, examples in the 
valuation of coal and metalliferous mines, and valuation 
for special purposes, rating, etc. Chapter ii., 
relating to “ Mineral Deposits,” is j>erhaps the best in 
the book, tlie occurrem e of minerals being a subject 
of which Prof. Lt)uis has had wide experience aixl on 
which he has written rniuh. Under this head ho 
describes simply and with lucidity the manner of 
occurrence of minerals in heels, veins, and masses, 
indicating the variations in point of value to which 
they are subject. 

His dissertation on the “ probability of error” in 
the determination of the thicknc.ss of deposits lor 
computation of the contents (chapter iii.) is of much 
interest ; but the method usually adopted l)y mining 
engineers and alluded to by Prof. Louis on p. 50 is, 
perhaps, ak satisfactory as any other method, namely, 
“ after calculating average values as clo.sely as the 
available data [)(?rmit ... to deduct a certain per- 
centage ‘ for safety.’ ” The author is insistent, and 
rightly so, on the impossibility of assigning “to any 
mineral property an absolutely definite value, hut 
only a most probable value.” Wliilst tliis is particu- 
larly true of a mineral property, by reason of the 
Variations in regularity of deposits, of selling prices, 
and the general risks attendant on mining, it is of 


ever such is available.” But the author might, with 
advantage, have mentioned Fayol’s theory of the dome 
^ which reconciles sO many of the seemingly contra- 
dictory results of different observers regarding sub- 
sidence, this theory being to the effect that in stratified 
deposits the zone of subsidence is limited by a sort 
of dome, which lias for its base the urea of the excava- 
tion ; the extent of the movement diminishing the 
further one goes away from tlie centre of that area. 

The question of dejireciation of plant enters into 
mine v'aluations ; it may, indeed, be an important 
item : an immense sum is often expended on the plant, 
for example, of a dec}) modern eulliery. In making the 
allowance for depreciation, Prof. Louis criticises what 
he terms the income tax method ; “ it is charged 
each year upon the value of the plant le.s.s the amount 
of depreciation written off tlie previous year.” lie 
says, seeing that the plant can never come down to 
zero, and that, under the metliud he criticises, the 
amount written off for depreciation is a maximum 
when the inacliinery is new' and becomes very small 
as the maeliinery gets older, the method is wrong. 
The value of the plant at the termination of the lease 
— if the property is leased — of course depends, amongst 
other things, on whether the minerals in the leasehold 
are exhausled or not, and on the site of the mine ; 
and, on the .second ])oint, at a well-managed mine 
renewals of mai'hinery and plant are carried out to a 
considerable extent during a long-termed lease, wdiich 
to some extent militates against Prof. Louis’s criticism, 
though not entirel)-. 

(diapter v. treats of “ Formulas and t'alculations.” 
Wliy, by the way, does Prof. Louis prefer this plural 
to the one in common use-’- “ formuljB,” and, wliilst 
on the subject of grammar, wdiy does he prefer “ under 
these circumstances ” to “ in these circumstances ” ? 
The fonnula? are mainly those familiar to students of 
Hoskold’s “ Engineers’ Valuing Assistant ” and King’s 


course true also, to a lesser extent, of other things 
as well, e.g. agricultural land, owing to the risks to 
crops due to bud seasons, variation in selling prices, 
etc. To meet the greater uncertainty of mines, 
valuers allow in the computation of the value of the 
annuities an unusually high rate of “ remunerative ” 
interests 

The debateable subject of subsidence of the surface 
due to extraction of minerals (as to which a Royal 
Commission, of which Prof. Louis is a member, is at 
present mquiring) is touched upon, and the author 
rightly says (p. 69), “ It will be seen that we are still 
very lar frpm having arrived at anything like an 
accurate estimate of the requirements in any given 
^ case, and it will always be well to be guided by local 
experience obtainable from previoiu workm^^s 

^ . NO. 


“ Theory of Finance,” the latter being the best work, 
known to the present reviewer, on the doctrine of 
interest and annuities certain. The exigencies of space 
forbid a detailed review of this section of the book, 
but it may be noted that the author directs attention 
to the necessity of making the proper and necessary 
deduction for income tax in the calculation for the 
recovery of capital. Likewise, “ if the capital be 
invested in the purchase of mineral rights , , , it be- 
comes further liable to mineral rights duty in accord- 
ance with the Finance (1909-1910) , Act,” namdy, 
ir.,in the pound. It is not^eneraJl^ revised what a 
difference there is between the gross and net income 

j : ui- A i-'A I : 
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On tiie vexed question of the proper formula to 
apply for the determination of ihe present value of a 
deferred annuity in which two rates of interest are 
involved, Prof. I^uis recommends (p. loi) that which 
was, we believe, first put forward by Mr. George King, 
and is accepted by the Inland Revenue in valuations 
for the purposes of probate. The simplest form in 
which this ran be stated is that given by the reviewer 
in a work of which he is joint-author, namely, where : 

, Y.P.:= years’ purchase. 

d — the amount to whirh i/. per annum ac- 
cumulates in € years at r per rent. 

A = thc amount to M'hich t/. per annum ar- 
cumulates in t years at r per cent. 
r=the accumulative low rate of interest. 

R = the remunerative higli rale of interest. 

<f=the period of deference, 
e-the period of enjoyment. 

/ — the total period -</ -he. 

Tl.en V.P.. 

I + 

100 

Allusion has been made al the commencement of 
this review to w'ani of adherence to fundamental 
principiles in valuation ot mines for purpose of as.sess- 
inent of rates, the basis of which is. by law, the annual 
value, 'rhere are no less than sixteen different methods 
of assessment in use in T-aigland and Wales, but there 
ran be no doubt that the fairest is that advocated by Sir 
I'h Boyle, namely, to value the surface works and plant 
as the non-dirc('tly ] 3 roductive works of a railway are 
\alued, and the mine on the gross receipts upon coal 
raised, excluding colliery consumption, and deducting 
therefrom the exjienses incurred in get ting and raising 
the coal, i.e. to take as the value the net income 
derivable from the coal, 

All who seek enlightenment on this and other 
liranches of the suliject of valuation of minerals can- 
not do better than study Prof. Louis’s admirable and 
comprehensive work. Richard Redmaynk. 

Dutch Potters and their Work. 

Old Dutch Pottery and By Elisabeth Meurden- 

burg. Translated with ^Vnnotations by Bernard 
Rackham.. Pp. xv -1-155 + 59 plate.s. (London: 
Benn Bros. Ltd., 1923.) 843'. net. 


in English, quite a number of small handbooks which 
treat of this important subject j but here, at last, a 
^volume is presented which may be acclaimed as 
worthy and complete in its text, and is also so hand- 
somely illustrated as to .satisfy every requirement Of 
the collector. ^ 

One praiseworthy feature, which immediately arrests * 
attention, is the frank simplicity with which the many 
troublesome questions concerning the date or even the 
period of the various type.s of pottery and tile-work 
manufactured in the different towns and provings of 
Holland are discussed and their origins elucidated. 
The factories at Delft, most famous of Dutch pottery- . 
towns, are described at length, and wc have interesting 
personal ai counts of tlieir proprietors and the principal 
painters in their employ : thou^Ii we are still, fortun- 
ately, in the time w hen the proprietor of a- pottery was 
his o^n principal artist or master-craftsman. The 
factories at Rotterdam, TTaarlem, The Hague, and those 
in the province of lYiesland are not overlooked, though, 
as is only to be expected, they do not receive the same 
detailed notice, fur their pottery was not of the same 
importance either in (giantity or in teclmical excellence. 

The descriptive account of the native peasant- 
potter}' and tiles, enriclied with decorations in “ slip ” 
or with more ambitious designs in “ sgrafliato,” strikes 
one as somcwdial meagre and unilluminating. This is 
a matter for regret, wlien we remember the gxtensive 
and splendidly dec'orative use which w'as made of these 
simple methods by our English potters of the seven- 
tcenlh and eighteenth centuries. 

Of the famous tin-enamelled wares, with their 
brilliant and effective painted decoration ip blue or in 
polychrome, the book gives an excellent and convincr 
ing aci'oimt. We are shown, by a documented narra- 
tive, how' the processes were first introduced 
Holland and liow the mingled stream of Italian arid"^ 
Spanish influence fertilised the native art of the Dutch 
potters ; cither ns a result of the incursions Of itedian 
and Spanish pot-painters or from the return of Dutch 
potters who had traveffed abroad for the '^increase of 
knowledge. Tims, an account is given of one, Hendrik 
Vroom, who travelled to the south of Europe to become 
qualified as a painter in oils but repeatedly earned .his 
living while pursuing his studies by serving as a painter 
of pottery ; working in Seville for an Italian potter and, 
later on, at a majolica factory in Venice. By ^uch 


I T is a. pleasure to welcome this competent, scholarly, interchanges the art and craftsmanship were both im- 
andinteresting,,accounLof that renowned pottery- proved, for the Dutchman sharpened himself on the 
work of' the Putch Craftsmen and artists ^ which exer- , more fiery metal of the South ", so that, when he turned 
cised such a profouhd and quickening. hiflyeftce qn^h^' earnest to, the reproduction of Oriental de.signs, 
potter’s art waf jff^ptiacdfin;iU/^to^CO^tries ,o£v ^ the fashionable porcelain of the Far 

northenf. so' w^ll, equipped tlmthe was able to take 




all decorative artists. How fully the lesson was learnt 
has been demonstrated again and again, as when, on 
dose examination, among a set of (Chinese vases used* 
for the adornment of a mantel-shelf one will be found 
to be a Uelft-ware copy of a broken original. 

The most famous of the Duteh })ottcrs and pottery- 
painters, such a.s De Keizer, I’ijnacker and Frijtom of 
the seventeenth ( eiitury and Van Kenhoorn and Kh toor, 
who were at work early in the eighteenth century, as 
well as the later painters like lloppestcyn and Adrien 
Pijnacker, are fully <lealt vvitli and the rharaeteristic 
details of liandling or treatment by wliich their work 
may be dislinguislied are dearly explained. Valuable 
and interesting as the work is, it is mure than a little 
disconcerting to find tJu' author indulging in .su«'h an 
unwarrantable statement as is < ontained in tlie last 
paragraph, where slie states that when the Stafford- 
shire eartlienware of Wfi'dgwood and his eonipeers dis- 
placed the liii-i-namelh'd wares by their fine and 
eminently ser\iceahle qualities, “ Tiie wares which had 
been the pride of Holland, posses^ng in their soft, 
pleasant enamel and du'crlul, harmonious (olouring a 
charm uneiiualled e\en by Chinese porcelain, went 
under before the output of an industry to whiidi 1 )utch 
craftsmen had given its start.” One is inclined to rub 
one’s eyes and w'onder it the words tluw from some 
ultra-patriotic writer who, not content with tlie assured 
position always accorded to the wares of her nalivi* 
country, must needs e.xalL them above their projier 
place by challenging the finest p(»Uer\ known among 
men. Wiu.iam Biikton, 

A Lover of Mountains. 

Below the Snoio Line. By Douglas W. Fre.shfield. 
Pp. viii + 270. (London: (onstahle and Co., Ltd., 
1923.) 18,?. net 

M r. FRESHFIELU has been, us he tells us, “as 
much a traveller as a dimber,” and he offers 
these “ selections from old records of travel ” in the 
hope that they may “ convey to a lew kindred sj)irits 
suggestions of alternative playgrounds near and far 
off, accessible at times when the High Alps are practi- 
cally closed.” But neither the title of the book nor 
the innuendo of these sentences must be taken literally. 
They do no justice to the scope of Mr. Freshfield’s 
journeys, to the amount of true exploration involved, or 
the depth of the author’s knowledge 6f mountains and 
mountain ranges, or his great love for mountain travel. 
After all^ they “ half reveal and half conceal the soul 
within.’*^ Perhaps the title was a mere chance re-^J 
percus.sion from that of Mr. Clinton Dent’s “ Above the ^ 
Snow Line.”, It serves at lea^t to prove that'*to 
true mountaineer all things iaU',Llo-.b^ 
rfdatiem to thfe 


absolute value, save as they lead to the h^her, or, if 
they haye the misfortune to be so situated geographic- 
ally as to have no higher slopes, they are to>e con- 
sidered as opening a prospect of the great hills, or, if 
even this be denied, as illustrating them in reminiscence. 

There is indeed more in it than that. Mr, Freshfield 
is in grain a traveller ; and, though we can scarcely 
conceive of him as travelling without a mountain as 
a goal or as a background, liis interest in mountains 
does not consist solely in getting up and down them. 
He has, it is true, been engaged in doing so for a 
period fhal includes almost the whole of the history of 
modern mountaineering. Mr. Alfred Wills ascended 
the Wetterhorn in 1854. Mr. Freshfield published 
“Thonon to TreiU ” in 1865. A great many things 
have ha|)pened since then. Trent lias changed both its 
nationality and its name, and a wliole system of Alpine 
theory and tc('hni(jue has been evolved. But during 
all that time Mr. Freshfield lias continued to find 
Iileasure on one side of the snow line or another, and 
lo delight those who t.ike the samejileasure by telling 
them, (.m occasions all too rare, what he found 
and vvliy he liked it. How many summits musjt^His 
loot hav e trodden ? How many mountain valleys must 
he have know n ? ^ 

“ (’onturbal Minus ilia, lie sciamns, 

Aiit nc qiiis mains invulero possir, 

Cum tiintum scial esse. . . .” 

Mr. Fre.shfield brings lo bis tusk of communicating 
his pleasure to others (qualities more valuable than 
mere experience. He has an ironic wit, wide reading, 
and a retentive memory, and he has always written 
us a scholar and a man of taste. The hardships and 
(hseomforls of mountaineering are easier to bear when 
encountered with a certain rough jocularity. But that 
whicli cheers on the hillside is often intensely depressing 
in the study, and the stock Alpine joke, preserved like 
a fly m amber in the pages of the Alpine periodicals, 
has a shrunken and almost repulsive appearance. 
Mr. Freshfield does not disdain to jest. But he is too 
witty to be facetious. 

Mr. Freshfield will always be associated, in particular, 
with those Italian Alps wliich he made his own in 
the years before 1875 and to which he allured his 
countrymen by the volume published in that year. 
That charming book must have sent so many people ^ 
to the district of which it treats that it is difficult to 
think of Mr. Freshfield without Val Maggia, or of Val 
Maggia ^without Mr., Ftfeshfield." This book .cannot 
hope tjo^nyake sp. wide an, appea,f^ifcVXt doesi< not happen 
to every Jover of thft'iHOuh'OTnii thh time to 

-^sit Japan ot the Kabyle 
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Mr, Fr^shfield to take a midsunimer holiday in Corsica^ '^at it is the more astonishing that two o| these books 
Stilly here is a fine feast for all who like to^ commune i should be translations from the German, and that these 
in spirit with a fellow-lover of the hills. The papers ' two should ^be but representatives of a large number 
entitled “ Behind the Bernina ” (Val Malinco, Val of such translations not of works, like Sommerfeld’s 
Masino, and Val Codera) and “ The Bergamasque celebrated treatise, distinguished by great learning and 
Alps” are a sequel to “The Italian Alps,” and in great industry,, but of ordinar>' lectures and essays 
revisiting these enchanted glens the author recaptures peculiar for neither novelty of matter nor elegance of 
and reproduces the charm of “ that large utterance of exposition. It is difficult, for example, to find any 
the earlier gods.” The Marilime.s and the Gran Sasso compelling reason for the appearance of Prof. Graetz s 
are exactly the setting for him, and wherever Mr. book in English dress. This summary of recent atomic 
Freshfield goes he takes with him the classic writers theory was written while the War w-as still in progress 
, who have fed his imagination and formed his style, (in fact, part of it is based on lectures delivered in 

It gives a certain pleasure to catch him out in a rnis- territory occupied by the Germans), and, wffiile it has 

quotation, and that from Milton, a common mis- been revised by the insertion of new matter, im- 

quotation trom whom dogs Mr. Ereshfield’s name, perfectly imxirporated with the old, the last revision 

It will be found on page 46. was nearl)' two years ago. Ifi consequence, the book 

- is seriously behind tlui times. I'o take one example 

Expositions of Atomic Physics. only : it is stated, in what purports to be an exposition 

(i) Recmi Dcvdopmnits in Atomic Theory. By Prof, of Bohr’s views, that the electrons arc arranged in 

Leo Graetz. Translated liy Dr. Guy Barr. Pp. ('oncentric rings, each ring containing a number of 

xi+174 (London . Methuen and fb., Ltd., 1923.) electrons, the model for neutral helium, in particular, 

being figured with two elei'trons at opposite ends of the^ 
{2) The Niiv Thxsics : Lectures for Laymen and Others, diameter. 

By Prof, .\rthur Haas. Authorised Translation by Apart from being out-of-date, the book is vitiated 
Dr. Robert \V. Lawson. Pp. xi + 165. (London: by a deplorable looseness of expression which is very 
Methuen and ( o., Ltd., 11)23.) net. liable to mislead the general reader for whom it w in- 

(3) The A B C of .Atoms. By Bertrand Russell. Pp. tended. We are told that radium emanation loses its 

175. (London: Kegan Paul aud Co., Ltd.; New activity, “unlike radium, thorium, etc., yhich keep 

York : IL P. Dutton and (’o., 1923.) 4?. (id. net. their activity for ever ” ; that for reflection to take place, 

(4) Modern Electrical Theorv. By Dr. Norman Robert X-rays must fall on the crystal at practically grazing 

Campbell. Supplementary Chapters. Chapter 17 : incidence; tliat the nuclear charge determines the 
The Structure of the Atom. (Cambridge Physical ordinal number in the periodic system, “ and therefore 
Series.) Pp. x+ibi. ((’ambridge : At the Uni- determines also its atomic weight.” Thc^ account of 
versity Press, 1923.) loi . net. positive rays is bad. In short, the author does not. ^eem 

T he theory of atomic structure has, during the to be sufficiently familiar with his material. Altogether, 

past few years, reached a stage of sufficient the book is superfluous, and it is a pity that such praise- 
success and stability for it to be possible to describe worthy production in the matter of paper and print as 

many of its features in a simple manner. There is a it enjoys should not he devoted a better object, 
general agreement as to the validity of certain funda- (2) The book of Prof. Haas’s is a better perform- 
mental conceptions, such as the nuclear structure, the ance, but is scarcely whxit it is implied to be, a book 

interpretation of isotopes, and tlie general functions of tor laymen. In a hundred and fifty small pag«, the 

the outer electrons, while, to turn to more delicate author runs quickly through the electromagnetic theory* 

points, the quantum theory and the wave theory of the kinetic theory of gases, the electron theory, the 

radiation, like an ill-assorted couple of individually quantum theory, recent work on tiie structure of tho 

•worthy people, have learnt to live together in peace by atom, aj^d the theory of relativity. It is scaredy 

a tacit agreement not to insist too much on each other’s necessary, in the face of this programme, to labour the 

faults 80 that it is possible for their friends to ignore fact that the ticatment is far too laconic to be of use to 

their essential “incompatibility. In short, the times any one with but little foreknowledge of the subjects 

■seem propitious'^ fof ipopi^ar summaries recent handled. The language is simple enough, Imt such 

advances;!^ mol^ar phySR^ of mpdem physics as the conception of a black 

such bookisMppeaiin'g to t^riou«.(?in4e&jM readers, have ibody, the gyromagnetic effect, the quantufti of action, 

cannot;be clearly explamed m smgle para. 
■ |ji^Iii^^.the,mge"device 'M. omitting, mathematical 
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The Ix^ok gives a good summary of tho^ branches It is regrettable that this spontaneity of utterance 
of knowledge which it handles, a summary -which can 'seems to be allied to a breathless haste which has led 
be read with profit by young students who w'ant to get to the omission of all mention of important pieces of 
a general view of what they arc learning : it is more work, and a certain carelessness which impairs much 
like an index thiin an exposition. Many will differ that has been written. It is, no doubt, outside the 
from the translator, who has otherwise performed his design ol the book to devote attention to the methods 


task well, over his decision to express the extreme 
numbers, usually written in inde.v notation, in w-orcls, | 
such as a “ <}uadrillionth part of grams,” or ” 800 
billion per second.” It is true that he gives a table 
of this notation in his introduction, hut the scheme 
is of doubtful advantage. 

(3) Now Mr. Jlertrand Kiissell has succeeded in 
writing a book on the atom which is really ac(.cssil)lp to 
the general reader. Ife uses a simple and lively style, 
which does not disdain th find in the flea “ which crawls 
for a while and then hops ” an image of the motion of 
the electron in the hoht atom, llis book is very fead- 
ahle, and gives what is in the mam a very good account 
of the fundamental Icaturcs of modern atomic theory. 
Unfortunately, Mr. Russell’s imfamiliarity with the 
practical side ol pliysies has led him into some extra- 
ordinary statements, such as that a spectrum which is 
“ a continuous liand of colours, like a rainliow,” is 
called a band sijcctrum, or that lluoroseence is “ the 
subsequent emission of light of exactly the .same 
frequency as that which has been absorbed,” or that, 

” broadly speaking, there are three lines, the K, L, and 
M lines, whic'lt make up tlie X-ray spectra.” 'Hie 
author makes an attem})!, which seems a little too 
ambitious, to expound Hamiltonian mechaiiks witliout 
symbols. He has, oliviously, written mainly under the 
influence of Sommcrteld's Ixiok ; to have rendered some 


of experiment hy which the knowledge has been won, 
hut, even so, it seems questionable to sa\- of the positive 
rays that they “ are never liomogeneous in velocity,”' 
and so to ignore all Dempster’s work. It is scarcely 
fair to Aston to say that he mercl)' “ re-designed 
Thomson’s apparatus.” It is strange to refer in detail, 
to the discrepancy between the Bohr and the Weiss 
magneton, and to say nothing of Pauli’s theory or of 
the work of Herlach and Stern. Nobody is more 
impressed with the advisability of correctness in 
dirncn.sions than Dr. ('ampbell, and yet he gives A, a 
unit of action, in ergs on page i\, while ai'cording to 
his efjiiatiuns on page 82 and elsewhere it is erg cm. ! 
The notation is at variance with that of chapter xv., and 
is not consistent in the hook itself. The index is futile. 

Unfortunately these faults are but typical : it would 
be a distasteful task, but an easy one, to extend the list. 
Malurer reflection would, it seems « erlain, hav e led Dr. 
(’ampin'll not only to introduce certain modifications in 
his exposition, but also to cancel his abuse of Sir William 
Ramsay, which serv'es no good purpose, 'rhe con- 
clusion is irresislihle that the author could have written 
a very much better book if he had only been willing 
to take more trouble and more lime over it. 

j Iv. X. r>A Andrade, 

I Our Bookshelf. 


of the main lines of thought in that book ( omprehcnsible 
to a wide circle Ot readers is no mean feat. 

(4) Dr. Norman Campbell apjicals to a different circle, 
that of students who are specialists in pin sics. He 
continues the task of liringing parts of his “ Modern 
Electrical Theory ” up-to-date bv- means of monographs 
which he calls chapters. TIu' book before us shows some 
of the valuable qualities which physicists have learnt 
d;o associate with its prolific author, whose impulsiv'e 
claim and vivacious enthu.siasm in the ('ausc of progress 
find frequent expression in such a passage as : 

” If we arc hidebound by tradition, let us by all means 
stick to Amperean and Maxwellian theory, reject as a 
pernicious heresy, iinsanctioned by the Fathers of the 
Church, all modern theory of spectra ; Tet us retire as 
hermits to the desert ol ignorance and refuse to have 
any dealings with the wicked, hustling world of modern 
science. If, on tlic other hand, w e believe that progress ■ 
in science if not impossible, and that the age of discovery^ 
did not end abruptly, in 1870, let ui? be confident in our, _ 
beliefe; and, attribute tO',geniuS.;^iA*'OUt^^oWn. 

intellfotnal f ^ 


Kiectncal Engineering Praciicc : a Practical Treatise for 
F.lecirical. C'lPtl, and Mechanical Engineers, ivitJi many 
Tables and lUnslratums. Bv J. W. Meares and R. K. 
Neale. Kourtli edition, rewTitten and enlarged. In 
2 vols, Vol. T. Pp. X t 58.1. (London ; Chapman 
and Hall, Lid.. 1023.) 25A. net. 

In the new edition of Mcare’s and Neale’s “ Electrical 
Engineering Practice,” the scope of the work has been 
widened and the matter lias been suitably rearranged. 
The book is tlioroughly up-to-dute and reflects clearly' 
the pre.sent slate of the industrial knowledge of elec- 
trical engineering in (jreat Britain. The authors are a 
little hampered at times by having to keep closely to 
the specifications and nomenclature definitions of 
the British Engineering Standards As.sociation (the 
B.E.S.A.), the Wiring Rules of the . Institution of 
Electrical Engineers, and the recommendations of thfr 
International Uk^’trical Commission. The] R.E.S.A. 
has always many committ«\s sitting* revising specifica- 
tions .for mattrialSj ffiaebines and appar^us iand deal-r 
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mended that,:,*‘continuoijs, current’* and “'feual* 
, ^ue ” sjioujd be used inst^d of direct ci^rwt ” an^,' 
effective ydue.” The younger generation hfis simply 
reversed these decisions,' Our sympathies* are with 
the jiuthors who strive to model their nomenclature on 
the very latest recommendations, and find later that 
changes have been made. The constant strivings 
of electrical engineers after stiuidardisation in specifi- 
cations have done much to stabilise the industry. 

' The authors in many places where there is doubt give 
the variants, as, for example, effective virtusil and root 
mean square (R.M.S,), ground and earth, and several 
other synonyms. They measure both magnetic in- 
duction B and magnetic force 11 in the same unit, 
namely, tlic gauss, which is defined to be one line of 
magnetic flux per square centimetre. 

From the leai^her’s point of view, however, this leads 
to hopeless difficulties. We can recommend this book 
to those engineers who have a .sound knowledge of 
tlieory and want to know the latest practical problems 
which the engineer has to .solve. 

Geologic Struct nrf^. By Bailey Willis. Bp. xi + 295, 
(New York and London : McGraw-lIill Book Co. 
Inc., 1933.) lyv. ()(/. 

Thls book is essentially different from James Geikie’s 
“Structural and Field Geology,” which makes its 
appeal through its fine jjresentation of rocks as they 
actually appear on hare surfaces of the crust. The tw'o 
works may well stand side lyv side, Brof. Bailev Willis 
concerns himself here with llie meehanies of rock- 
displacement and rocls-folding, and iliu.strate.s these by- 
photographs of liih series of models made to illustrate 
the structure of the A[»palachiaiis. lie uses mixtures 
of wax, ])laster, and turpentine, jmiducing strata that 
yield very variously to rneehanii'al stress. The defor- 
mation of an ineonipelent series under load provides 
material that returns, as it were, into the core of a 
rising arch fonned by competent strata that can lift a 
load when laterally compressed, or into the core of a 
syneline wlien the compelenl series lies below them 
and is bent dowmw-anls, displacing matter in the 
depths (p. 148). Hence we have highly crumjfled series 
between strata of more simple curvature. The .shear- 
ing of materials in sediments as well as in .schists, so 
that new parting-planes are set up, accompanied by 
thinning and elongation of the ma.ss, is frequently 
brought before us in this stimulating volume. More- 
over, we never lose sight of the tridimensional character 
of the structures described . There is a valuable chapter 
on field-methods, in which the author remarks (p. 38) 
that “ the explorer should have the pluck of an 
, American and the self-respect of a Cliinesc.” 'I’he book 
provides geologists with very pleasant reading. 

G. A. J. C. 

Differential Equations. By Prof. H. B. Phillips. 
Pp. vi + 78. (New York : J. Wiley and Sons, Inc . ; 
London : Qtapmatn and Hall, Ltd., 1922.) 6s, 6d. 
net; ’ - W/ y 

Dr. Phillips’s little book is not atreatiseori differential 
equations in the ordinwj^^ensc.r'He ffges not^deaj^ 
with ^ ^ 



e^uat^on/*' There are a very large number of problems, 
with worked out in the text. The problems are 
from all ^branches of applied mathematics, physics, 
physical chemistry, etc, We can certainly advise 
students of these subjects to become acejuainted with 
the 'easier types of differential equations through 
the agency of Dr. Phillips’s attractive and readable 
book. ^ 

A few criticisms of detail may perliaps be allowed. 
In the example on p. 6 tlic minus sign 'should be usbd 
at once in tlie fonn dRjdt^ -/eR, instead of leaving 
the negative in the form of an incidental result of the 
calculation. On p. 25 something should be said about 
the geometrical properties of homogeneous 
of the first order. The definition of phase angle on 
p. 66 is incorrect, TI)(Tt; are also a number of mistakes 
and misprints. , S. B. 

An Introduction to the Study of the Compounds of Carbon, 
or Organic Chemistry. iJy, Ira Remsen. Revised 
and enlarged with the collaboration -of the authoi 
by Prol. VV, R. Omdorff. (Macmillan’s Manuals 
for Students.) Pp. \ii + 567. (London: MacmiHan 
and (o., Ltd., 1923.) lo.s'. net. 

Remsen’s text-book has for many years been regarded 
as perhaps the best introduction to organic chemistry. 
Tt is extremely well written and not obscured by tedious 
details, and is well within the student’s capacity. 
'I’heory is kept within bounds, and one feels that to 
the author, at any rate, organic substances are not 
chalk marks on blackboards. In the new edition the 
essential diameter of the hook is preserved, but by 
omitting illustratiors and directions for experiments, 
it has been found possible to bring the text thoroughly 
up-to-date and to include some rather mow; advanced 
material. Very little calling for criticism can be 
found, but it is suggested that the theory of es.terifica- 
tion on p. 67 is unsound, and that ethylene is not 
most conveniently iirepared from the dibromide (p. 
276) : Newlh’s method is not even mentioned. A^ain, 
on p. 282, some account should have l^een taken of 
Chattaway’s work. Apart from such trifles, the book 
is dear, up-to-date, and accurate, as well as readable. 

Tracks of British Birds. Edited by IE Mortimer 
Batten. Life si/e. Printed on cloth chart, 20 in. 
by 30 in. (Edinburgh and*t.ondon : W. and A. K. 
Johnston, Ltd., 1923.) 4s. net. 

This forms a companion chart to “ Tracks of British 
Animals,” already noticed in these columns, and follows 
the same general lines. Four categories of birds are 
represented, namely, swamp birds, ground birds, perch- 
ing birds, luid birds of the seashore, each with about 
ten examples. The track.s are reproduced life-sire, and 
a few brief explanatory notes on the general subject 
are given at the foot of the chart. Organisations such 
as Boy .Scouts imd Girl Guides, in which instruction in 
the craft of the country side occupies a good of 
attention, will find this chart invaluable, and it will be 
welcomed by teachers of Nature Study in .schools as a 
j most useful .aid to the teaching anil cultivation of 
^powers of observation. The use of the' word mavis as 
corarao^ name of the song-thrush is, •we believe, 
' |rj^|ra'eraT noitlv .orjihe Tweed, and we suggest tha 
n^me for the benefit of those 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., nor to correspond with 
the 'Writers of rejected manuscripts intended for 
this or any other part oj NATURE. No notice is 
taken of anonymous communications?^ 

■ Hydrone and Water ; Thunderstorms and 
Globe Lightning. 

Prof. ARM.sTKON<i (Natijkk, Dec 8, p 827) 
humorously appeals to me and other physicists to 
rush in arid iinnierse ourselves in Ins atjueoiis difli- 
culties, where apparently he hesihites to tread Had 
FitzGerald bt'en alive he might have been a willing 
victim, for he was always readv to apprehend the 
difficulties of others and often dhimmated them bv a 
flash of genius. 

Prof. Armstrong sometimes seems more at home in 
an atmospliere likely to gcneiate heat, than m the 
placid evolution of eleofneity or light , but in this 
instance he really does sei'in to w^aid a c|ucstioH 
answered, though he does not put it very elearlv If 
he wishes us to enter a ( omplex molecular assemblftge, 
like hydrone, we may soon get out of our depth ; for 
we know tliat he desjuses H,/.), and even lUO is not 
as clearly apprehensible as we should like, m terms of 
atomic structure. A molecule as big as a fist would 
in some respects be advantageous. Jiut what has 
that to do with electrical niamh'Stations '' 

If we reply to Prof. Armstrong’s apparent ijiicstioii 
in terms of elementary electricity, we shall be told 
no doubt with perfect truth - that chemists knew all 
that before. Still, I will run the risk of a few plati- 
tudes, r>r. G. C. Simpson and 1 have both an.swi'red, 
publicly or privately, about the ('Iteit of aggiegatmg 
small charged spheres into large ones,, or vu.e versa, 
so to this J will onlj’ aild that I am more disposed 
than is Dr. Simpson to attnhiitc a great deal of atmo- 
spheric electricity to the mtlnence of an outside source, 
namely, the sun. Put Prof Arm.strong says that his 
point IS more fundamental than that. He harps upon 
the need for electrodes, and constantly uses the term 
" circuit.” I suggest that he rather f)vcr-emphasise.s 
these thing.s. Electrodes arc only necessary if the 
separated charges are to be conveyed to a distance 
by conduction : but they can travel bv convection, 
and electrical separation can occur by displacement. 
Electrodes are needed for a galvanometer, not for a 
gold-leaf electroscope. 

Examples. — A crystal of toumndme warmed or 
cooled will exhibit opposite electrifications at its two 
ends, and if the crystal could be bioken thev would 
be separated. Pressure applied to other crystals 
shows a similar etiect Any conductor properly 
broken in an electric held will separate the electncilics, 
jnst as silk rubbed on glass will exhibit electric 
separation when pulled apart 1'he same sort of 
thing l>r. Simpson expects in broken water drojis. 
And certainly Armstrongs (both of the name) well 
know^ that drops ol jmre waler propelled through a 
suitable nozzle wull emerge electrified In none of 
these cases are there electrodes, or any obvious 
circuit, and yet electric energy is displ^-^edl 

In a sense, it is true, there mu.st always be a 
circuit of some kiml. Electricity behaves rather hke 
an incQihpressible fluid of which space Is completely 
full. We cannot generate electricity ; we can only; 
s^araie on decompose and move apart tlite opposite 
kind|.i. But the, circuit may,, b^opmpkted byi m-' 
sulated displacement, as we ll^ Mjionduction. W 
llie positiqn Uttlo’cc4Qyffl»l bydM singnl^'^ 
and ^mp^ing' fact that i|‘ mcM 


closely .identiflable with matter than the negative 
variety, — a prevision of which fact was intuitively 
grasped by Benjamin Franklin long ago.' This meat ‘ 
difference fin massiveness between the two kinds of 
electricity enables electrical separation to go on in 
vacuo, and seems to me likely to be responsible, for 
much of the energy of electrical separation subse- 
quently displayed in the earth’s atmosphere, — dis- 
played most obviously when the magnetically 
separated entities come together again. 

But what has all this to do with hydrone and 
water Prof. Armstrong will not fail to notice, and 
])rol)abiy contemn, iny caution in keeping high and 
dry. 

J 5 ut now to be incautious. If Prof. Armstrong has 
qualms about supposing that rearrangements or 
combinations of in a hydrone molecule can 

cllcct electrical separation, 1 think those qualms are 
judicious , it w'ouhl he too much hke seeking a 
generation of one kind of electricity only. At the 
same lime, il any cause can be assigned which W'oiild 
separate the opposite electricities of matter into 
ditlerent regions ^)f a globe, an enormous amount of 
energy wTuiltl be displayed, sullieieiit lor ball-light- 
ning. 'I'lie quantities dealt with arc prodigious. But 
wliere is siicli cause to be found ? ('ould the 
opposite chaiges be ccntnfugalised apart P Could 
tliev, in rushing together, fonn a cyclone which' 
would keep llu'iu from collajismg togetluT for a 
tiuK* ^ Tilt* spet‘d required, to maintain a shell of 
protons round a mieh'ar grmq) ot* eleitroiis, like a 
sort ol inverted Jaige-.scale atom, is not umeasonable. 

A spluTieal vauMe.x li.is bei'ii worked out by,^Brof. 
W A 1 Hieks, wdial does he tlimk of the si^gge^tion ^ 

1 have no wish to enter the lists agakist the high 
meteorologu'al authority of Hr, Sniqison, hut 1 flo 
not iccl that the last word has heeu sai<i alioiit the 
electrical energy of llnmderslorins Nor do I suppose 
that the last word has been said about what constitutes 
a chemical molecule, nor yet about hv^drone. 

Olive K I.oooe. 

Sahslniry, December o 


Industrial Research Associations. 

1 HAVE read with much interest the article entitled 
” Industrial Science ” appearing m Naiukl ol De- 
temher i, and J would beg to thank you for jiomting 
call that th(* seheme of the l)(*partment of Scientific 
and Industrial Eescarcli for the establishment of 
l^e.soarch Association.s has not had a fair chance. 
I-'cw could have foreseen the difficulties which it has 
CTuouTilered, and still few'cr could realise what these 
actually are unless engaged in mdustnal operations. 

As a firm believer m the ultimate siicces.s of the 
co-operation of science with industry, and as one who 
has follow c*(l closely the initial stages of one of the 
largest of the Eesearcli As.sociation.s, 1 .should like 
to add that I am convinced that the scheme in- 
augurated by the Department is fundamentally a 
good one, and m rav opinion is likely to have a very 
far-reaching effect, in helping our industries to face 
With confidence the unusual difficulties of the present 
situation, due no doubt in large measure to the lack 
of appreciation in the past of the value of science to 
industry. . < 

I am aware that there, are ,mapy Jwho dc^not 
believe in the value oF B^earch’ Associations^ 
that recentl^^ 

most 
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anxious to secure the help and co-operation of these 
institutions, but the above suggestion, in my opinion, 
omits several important considerations. For example, 
commercial men are not very often in a position to 
appreciate when the difficulties of an industrial pro- 
cess are suitable problems for scientific research, and 
as a consequence many problems which should be 
referred to the universities for scientific help might 
fail to be so treated. Again, considerable knowledge 
both of textile processes and of the appropriate 
sciences is often necessary oven to diagnose the cause 
of a defect, the solution generally requiring the co- 
operative efforts of the textile (expert, the chemist, the 
physicist, and the botanist. Sucli (jualities could 
scarcely be found coinbincd m either the university 
professor or the industrialist 

Even assuming that these dil'licullies liave been 
surmounted and the university piofessor is trying to 
solve an industrial problem, it seems that the writ(‘r 
of the above (luotation has scaiccly realcsed the 
amount of time winch the university iirofe.ssor would 
have to spend in learning Ihe conditions in wliieh his 
new discoveries would have to be applied, without 
which information his researches, though they might 
be ^'ery fruitJul m the aeeomplishimmf of scienlitic 
fact, would in all ])robabilitv be ol no leal value to 
the industry. If, on the other hand, thi‘ university 
professor devoted the necessaiy lime and thought to 
the solution of the industrial problems submitted to 
him, he might find liim.solt wath little or no time 
to devote to his juofessoi nil duties 

For .such, reasons, and from nearly four years’ cx- 
periciic^.i;|jjj^i .satisfied that ellicietii eo-ojieratioii 
between sc^ice and indnstrv can be obtained by 
means of Rcseaich Associ.i turns, where highly tiaincd 
scientific men will have daih' iiitei course with the 
indiistr^’^, either as a whole or with the particular 
si'ction of it lOTinected with tiie speiial re.search 
problems they have m hand lii these ciitu instances 
such men mav^ not only oveicoine difiiciiltics as they 
arise, but, what is fai moie important, they will also 
certainly point out new lines of advance. 1 believe 
indeed that J^ivsearch .As.souations will establi.sh a 
necessary' link between the universities and indusliy, 
and will be the nu‘ans of stimulating the iiulustnes to 
take advantage of the opportunilu-s provided 

JvKN.M TH Lin:, 
('hairman 

The British ('otton Tndnstiv 
Research Association, 

Manchester, J)('ccmbei 4. 

Experiments on Alytes and Ciona. 

Ji.' Those who have followed this discussion may be 
kjterested in its subsequent course. 1 lately received 
Ene following letter, undated, from Dr. 11 . Przibram, 
■director of the Vcrsuchsanstalt, to which 1 have made 
F,thc reply subjoined. W. Bateson. 

December 2. 

Vienna, XIIX./7, 
Hieti:inger Hauptstr. 122. 

My dear Professor Bateson, 

Having read your offer about Kainmcrer’s Alytes 
in NatPre, No. 2811, my proposal is this : that you 
may carry out your previous intention of coming to 
Vienna yourself. I would gladly renew my invitation 
to you to spend some time at my, house. Thus you 
would be given ^ple oppor;fcunity„to, examine ‘the 
specimen without; risk ofit^.loss^. , Jt .was ttoainly my 
wish to satisfy you that made me, consent tp iCam-" 
merer faking to Eq^nd^, I am sorry' 

you have not Wthietjopportuhity/ , 


ing the unique sample to anybody else (I had in fact 
declined to do so on a previous occasion; as Mr. 
Boulenger will affirm). 

It is not probable that I shall be away from Vienna 
at any time before the middle of April next. At any 
rate, please write beforehand, when you intend 
coming. It would indeed be a great pleasure to see 
you with us. 

In case you have noticed Mr Munro Fox’s letter 
in Nature, No. 2818, on Ciona, I w'oiild like to direct 
your attention to the fact that the ili.scovery of its 
siphons lengthening with repeateil removal was not 
made first by Kainmcrcr. It w-as known so long ago 
as 1897 by Minga/zmi’s expenmeids, which were, m 
their turn, based on a previous observation of our 
friend in common, Jacques Loeb, as he mentioned to 
me in 1907 during my stav in California. So I do not 
sec how Mr. l-'ox’s inability to reproduce the experi- 
ment allows him to deny Kamrnerer's success with 
the tinst generation. 

Believe me, dear Professor Bateson, most sincerely, 
your old friend, ^ Hans Przibram. 

If yon think it desirable that my aiisw.er may be 
known in public, 1 would be glad it you would send 
thi.s !etter as it is to the editor of Nature for 
publication. 

December 2, 1923. 

Dear Dr. Pr/ibrani, 

1 was not without misgiving that difficulties might, 
be raised hor that reason 1 ollcred a sum, 25/., 
calculated to cover the railway fare, 10/., of a special 
mes.scngcr, vvitli a siilficienl margin. I understand 
tile olxstaclc is not linancial, or 1 would gladly now 
double iny offer. 

Thank you for a most kind invitation. It would 
be delightful I0 .see you all 111 Vienna once more, which 
1 was prevented from doing last year. Some day I 
certainly hop<' to come, if only to look at the new 
marvels of the Versiich.sanstalt. But as regards Dr, 
Kamrnerer's Alytes, which as it still seems to me 
ought to be the most convincing exhibit of all, I 
doubt the value ol such a journey. If I were to 
come, and — as it might hajipi'ii — return with scepti- 
cism unabated, could I do more than add one to the 
number of tlio.se who already have seen and yet have 
not lieheved '' 

In my last letter 1 explained how 1 missed making 
a proper examination here. Reports had varied, and 
1 drew' the inference that the nature of the black 
marks must be inamly a question of interpretation. 
Not until I saw the toad at the Liimean meeting, with 
the unexpected and mi.splaccd development on the 
palm of the hand, did I discover that there was any- 
thing so positive to examine. As 1 thought over the 
incident it struck me as extraordinary that this, the 
real peculiarity of the specimen — which, indeed, it 
was set up to display — had never been mentioned by 
Dr. Kaminercr. He left England immediately after 
the meeting. 1 might, no doubt, have been a little 
quicker, but in amends, and in the hope of bringing 
the mailer to a definite issue, I made the offer, not an 
unfair one, which you have declined. — Yours truly, 

W. Bateson. 


Colour Vision and Colour Vision Theories. > 
In a recent letter to Nature (September 29, p. 473) 
Dr. Edridge-Green has condemned the colour theory 
of Young and Helmholtz by the sweeping statement : 
■“ There is no fapt that directly supports the|*trichrom- 
^alic theory.” It if. scarcely credible that such men 
of science as Young;' Helmholtz, Maxw'cll, and Abney 
haVfi dfeiiberately adopted a tlieory of colour 
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Dr. Edridge-Green further states that I have 
written several papers supporting the -trichromatic 
theory, but implies that they are included among 
many which though " written to support the trichrom- 
atic theory are found on examination to give facts 
strongly adverse to it." It is tnie that my papers 
support the theory, but the inference that the\' were 
written for that purpose is incorrect. The papers are 
discussions of experimental researches on the effects of 
fatigue of the eye, and the results, usually given in the 
form of persistency curves, arc set forth independent of 
any theory. The experimental fact, diRclos<‘d by the 
curves, that the disturbances induced by fatigue in 
the eye invariably aflected the red, green, and vudet 
colours, could not in my judgment be interpreted in any 
other way than in support of the trichromatic theory’. 

Dr. Edridge-Green also quoted one sentence from 
one of my papers in winch 1 refer to a difhciilty arising 
from tlie visual complexity of the jiart ot the spectrum 
between the wave lengths o-.^ 70 Maud 0*570/1, wdnch 
includes the region wliere the sensation curves of 
Abney and of Konig lij^ve two intersections, and those 
of Exner three. He states that this p.'irt of the 
spectrum is comjilex only on the trichromatic theory, 
while on his it is (imte .simple, and that my npsults 
therefore “ should be as suited,” or, in other words, 
accord with Ins theory. My former experiments, ami 
more especially those very recently published, which 
show how colour vision in one ey(‘ is altf‘rTed by reflex 
action arising from fatigue in the same eve and in the 
other, prove that the spectrum in its ])hysit)logical 
action is exactly as complex as the sensation curves 
indicate it to be. 1 find a transition point, or, as it 
uow seems better to term it, an etjuihbnuin ])onil or 
colour, corro.spoiuling to eacli the intersections of the 

sensation curves. These facts are exiieriinental, and 
certainly support the tricliromatic tlieorv in the most 
detailed and explicit inaniUT. Indeed it was the 
occurrence of those complex interseclions of the 
' trichromatic sensation curves that enabled me to 
predict tand later to discover those ccpiilibrium colours. 

The difficulty that Dr. Edridge-Crreeii quotes Jrom 
my paper regarding vision in the green has now beim 
removed by furthcT invc'stigations which arc described 
in a paper, " On Reflex Visual Sen.sations,’' recently 
published in the Journal ol the Optical Society of 
America, August icj.25 1 'lic solution is remarkably 
concordant with Prof. iV'ddie’s conclusion contained 
in his recent book, winch had not been published when 
fhat paper was written, and also in his letter in 
'Nature of October 27, p bji, that in the visual 
process W'e have a double' set of three variables, one 
of which arises from the internal action of the \isual 
apparatus. Tins c:onclusion to which Prof. Peddie 
has come, from the interpretation of many phenomena 
of colour vision, accords with my tiwn experiments on 
reflex sensations, though J would exjircvss it as a set of 
tlyee variables acted upon by two sejnirate and 
opposite stimulations, direct and reflex, the former 
acting to fatigue or depress the sensations, and the 
latter to enhance them. The double stimulation of 
the three sensations seems to be the necessary funda- 
mental connecting principle in colour vision. By its 
employment many facts which were admittedly 
difticult to recx)ncile with the trichromatic theory are 
. now seen to be completely in liarnion^' with it. 

By the discovery of reflex visual action upon the 
cdlour sensations it now' seems possible legitimately 
and confidently to establish the trichromatic theory 
of colour vision upon the broad physiological founda- : 
tions so s^'urely laid by the researches of Sir Charles • 
Sherrington. ., Frank AixltN. 

Department of Phy. sics; ’ ' ■ 

. ' . Uuiversity of Manitoba.-^ 

■ V.- -r--^ ■ ■ - - 


Prof, Peddie seems to suggest that no one under- 
stands the trichromatic theory but himsedf.' I resent 
his remarks in this conn^ion, and for -this reason, 
unless seme one else joins in the discjission, this is my 
final letter. 

The tricluromatic theory, which is very simple, has 
been thorouglily understood by physiologists since 
it was propounded. In former times most physicists, 
like Prof. Peddie, overlooked the physiological aspects 
of the question, but this is not the case with the 
pltysicists of the present day, as may be seen by the 
writings of Sir Oliver Lodge, Prof. A. W. Porter, Dr. 
Houstoiin, lYof. \ndradc, Dr, Troland, Dr. C. L. 
Martin, and others. The question is primarily one of 
physiology and not a mathematical problem on the 
functions of three \'ariables By physiology we are 
limited to one set of fundamentals for normal vision 
for one person A man cannot have five and six 
toes on one foot at the same time. Now each set of 
facts lequires a dilJereiit set of fundamentals which 
makes the theory* (|nit(* untenable. Let us compare, 
lor exanqile, the fmulamentals of Abney and Burch. 
Abney gives the red sensation as aflocted by light of 
all w'ave lengths. Burch gives thi^ rod sensation as 
ailecled by light from to with other 

points of (liffercnce. Abney gi\'os ^54S nn as stimulat- 
ing the fundamentals, in sensation luminosities in the 
following proportions . red sensation, <p/7, green 
sensation 35*0, and blue sensation o'o-ts. Jj ffir- dYoland 
writing on the same subject, using till|||iD'rd mmu- 
thesis instea<.l of fatigue, gn es hisVesnlis fls follows : 

“ The g(‘rieral coiichisioii to be ilrawn irom the 
work IS therefore that mmuthcsis due to one colour 
does not alter the liimmositv of another colour to a 
degree diflermg ajqiri'ciably irom that 111 which it is 
altered it.seil. Jn olhci words, the chaiigi' in sen.si- 
iivitv to brightness occasioned bv stimulation of the 
n'tina is independent of the wavi'-lengtli constitutions 
of the minuthi'tic ;nid of the leading lights. This 
seems to imply tliat the luminosity function is not 
essentially linked with the color or chromatic function 
and stands in contradiction to the views of Abney, 
Ives, and otliers who treat limnnosilv as the sum of the 
primary colour values of anv stimulus The present 
ri'siilts ajipcar also to conflict with expi'nmental data 
along similar lines xnibhshed by Abney and by Burch, 
so that further study of the problem would seem to 
be rc(|mrcd on a larger number of .subjects." 

Thc.se results are m a conqflctc agreement with 
those of Prof. A W. Porter and myself. (See Pro- 
ceedings Royal Society, iqi2, and the " Physiology of 
Vision," page 248,) Prof. Pcdclic’s explanations are 
not explanations on the trichromatic theory : in the 
first he introduces a fact which can only bo explained 
on my theory ; m the second and third he gives no 
explanation The positive after-image of retl dis- 
aiipears before that for green, therefore on the trichro- 
matic theory, if yellow be compounded of red and 
green, red having disappeared, the positive after- 
image of yellow should change to green, which it does 
not. F. W. Edridge-Green. 

London, December 8. 


The Optical Spectrum of Hafnium. 

In a letter to Nature of Octobesr 27, p. 618, in 
whi^h we gave a complete list of the lines belonging 
to ihe Eafniiual , spectrum ,betwe^>2:5oo aAd 3500 
A.D;', >nnduuced r distailed el^ntinktion of the 

* 
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a list of all the hafnium links (about 800) found 
between 7300 and 2300 A.U., together with a detailed 
discussion of our methods and results. In the mean- 
time we give here a list of the strongest lines in the 
region betw^n 7300 and 3500 A.IJ. Somt of these 
lines (denoted in the table with an asterisk) have 
already been published at the Gothenburg meeting 
of Scandinavian Naturalists, where, on July 13, we 

{ )resented a list of some 20 characteristic hafnium 
ines between 4500 and 3500 A.U. 

I'he spectra were produced as described in earlier 
letters to Natu^je. In the table tlic lines are given 
to o-oi A.U. in international A.U. in air, but the 
errors may amount to about 0-05 A.U. In the 
region of the longest wave-lengths, where the accuracy 
is less, we give the values to o-i A.U. The intensity 
is given both for arc and .spark spectra in the usual 
scale (1 to 6). h'or the longest wave-lengths our 
spark spectra w'ere not strong enough to permit 
us to give spark mtensdies, and above 5100 A.U. 
the spark intensities are only of relative value and 
can be compared directly neither with the corre- 
sponding arc intensities nor with the spark intensities 
of the shorter waves. 
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As mentioned in our first letter (Nature, March 
10, 1023), we must expect to find some of the most 
prominent hafnium lines among the zirconium lines 
measured before hafnium was discox'ered, as all com- 
mercial zirconium contains from onc-half to five per 
cent, of hafnium. In fact, we find in the region of the 
spectrum, for which Exner and flaschek's zirconium 
measurements are sufficiently exhaustive, nearly all 
the strong hafnium hues here given among Exner 
and Haschek's zirconium spark lines as weak lines 
of intensity i or a. Since Bachera (Diss. Bonn, 1910) 
gives only the three lines 6386, 4093, and 3505, these 
lipe3 may, until further investigations are made, 
be taken as the. most persistent or ultimate hafnium 
lines in this part of the spectrunr. ' \ 

, ' . M? Hansen, 


Scientiftc Names of Greek Derivatton. 

May I follow Prof. Grenville Cole JNature, 
November 17, p. 724) in supporting Sir. Clifford 
Allbutt ? The prefix “ dino-," as thus spelled, is 
ambifpious. We who know that “ dinosaur *’ means 
“ terrible lizard ” may smile at the undergraduate • 
and his " dinnosaur.” But how would you pronounce ■ 
“ Dinocystw ” ? Wrongly, no doubt, as I did myself 
until I learned that the first begetter of the name 
derived it from Mvny, to swdrl, because the rays 
are spirally coiled. The same for Dinocharis and 
Dinophysa. Well, then, what about the giant cork- 
screw shell from the Hastings Sand — the Dinococlilea 
of if. B. Woodward ? That perhaps means “ spiral , 
coil ”, or does it mean ” monster coil ” ? Should it, . 
in short, be Deinocochlea or Dinococlilea ? 

Wo may, in .systematic nomenclature, feel bound 
by lht‘ rules for transliteration recommended by one 
or other lutcruational committee; but in writing 
ICnglish lei us be free. Alas ! here comes the Society 
for l*iirc English with its Tract Xlil., and invites 
ns to print ” coeval,” ” medieval,” “ primeval,” and 
" peony." Why ? If you elimmate the bouquet of 
the grape, the wine may be the purer, but it tastes 
no ketter. Already you may hear others than under- 
graduates speak of Economics and ecological.. These ' 
changes of s])elling do not follow the debased pro- 
nunciation, they induce it ; and so the meaning and 
force of words vanishes with their savour. Pure 
English indeed ! Fortunately some impure English,, - 
called slang, still lias ” a tongue with a tang.” 

Next Pi of. Cble deals with the writing and printing 
of diphthongs. I hc British Mu.seura, he reminds US, 
writes ” MoeriUierium.” That is because the officers 
of its Geological Department and others long since, 
discovered that the use of digraphs (oe, ae, etc.) to 
represent diphthongs was the most fruitful source 
of misprints. Let us help the printers and' our 
pockets ! (Otherwise I foresee the day, when 
undergraduate will call ” this fascinating creature 
the Merrythenum F. A. Bather. 


Like Prof. Cole (Nature, November 17, p. 724) I 
prefer J:o transliterate the Greek letters, especially 
the vowels and diphthongs, directly into l^nglish — to 
represent, lor example, at by ui instead of tP, and 
ft by Cl mstiiad of i. I’crhaps the worst examples 
I know of the emasculation of Greek diphthongs 
are tlu* old-established Miocene and Pliocene, which 
show pot only a weakening of n to i, but 'also a’ 
further degradation of at to a simple e. 1 am afraid 
it IS top late to restore these words ; but I am.sorry 
to say that there are those who, on the specious plea 
of consistency, wish to write Cenozoic for Kainozoic 
and to extend tins system of transliteration in- 
flchmtely What this means is illustrated by the 
fate of the two words ^alP 6 ^ and Kevot, both repre- 
sented by ” ceno-,” which in Cenozoic and Cepocr^us 
means "recent.” and m Cenoceras and CenospliaKra 
means " empty,” a most unnecessary and unreason- 
able confusion of distinct words. 

John W. Evans. 


An* Uncommon Type of Cloud. 

The type of cloud photographed by Dr. Lockyer 
(Nature, November 17, p. 725) is very freqiiehtly ’ 
seen at Kodaikanal in south India during the thunder- 
storm season in April and May. It is associ-** 

ated with thunder and always appeal ' after the 
thunder clouds have expended their electrical energy, 
ii#Thk..dften hannens dmte suddenlv wheii> the storm 
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Crystallisation of Cemondte In Steel. 

With reference to the particujariy dnteresting 
article by H. C. H. C, in Nature of November 17. 
p. 728, might I mention the following aihongst tnany 
other examples which have come under my notice 
illustrating the tendency of cementite to form cell 
walls or a network under conditions where the occur- 
rence of pearlite is more commonly anticipated ? In 


*■'* — — — ; '**“7“ 

On one occasion when dew^oping^ photographic 
^tt?!'at the Observatory I received a ^^ight shock 
ban a lightning disetuirge nearby^ or more probably 
Erpjn an ^ducod charge in the lead lining of the 
ie^eloping table. Since then I have hesitated to 
JO up to the Observatory during thunderstorm.s, 
ind have been accustomed to look out for the ” all 
clear ’* signal which these mamniato-cumulus clouds 
give us. , 

Another' remarkable fact connected with local 
thundersWms at Kodaikanal, and probably else- 
where, is the cunous roaring sound emanating from 
the cloud before a storm begins. At first I con- 
sidered this was due to heavy ram approaching, but 
concluded that thi.s could not be so The situation 
at Kodaikanal i.s such that one may find oneself ver^’ 
near to a ploud mass rising over the .sleep sides of 
the mountains, and the sound always appears to 
come from the cloud itself, and not from the ground 
or from trees. Possibly Dr. Siiiijison cun explain 
this ; he would probably have lieard it at Simla 

J. ICvhKSHID. 

Ewhurst, Surrey, * 

November 25. 


' Consumption of Fish by Porpoises. 

^ In the course of our cruises, we have often har- 
pooned porpoises of various species, and occasionall>’ 
mvestigated the contents of the stomach Some- 
times the stomach was found to be cmpt3^ luii 111 
most cases it contained remains of fish, though 
these were, as a rule, so (h'coinposed by the digest- 
ive fluids tliat identilicalion was impossible. Now 
■ and again, however, it could be done. In the 
vicinity of the Continental Slope, for example west 
of the English Channel, where porpoises are nearlv 
always found in abundance, we lound great bundles 
of the p<^gic pipe-fish, hniclurui. a'qiwrrus L., in 
the stomachs of porpoises taken. Hut as a rule, 
the porpoise evidently prefers fish of somewhat 
i^iore fleshy build than the pipe-fish. 

The present note is ocea.sioned by the recent pre- 
liminary investigation ot a sample from one of the 
cruises of the Thor. On June 24, i<)io, being then 
off the south coast of Spain, in the Mediterranean 
(between 36"^ 10' N., 4*^ 42' W., and 36“ m' N., 
4“ 0’6' W.), we harpooned a female speennen of the 
common long-nosed porpoise {Ddphinus delphis E.). 
The ^tomach contents consisted of fish-residue : 
-more or less dissolved soft parts, crumbling back- 
bones, otoliths, and eye-lenses. 1 noted that most of 
the ffsh-bones were green, but no identification was 
attempted. The most interesting feature was the 
, great number of otoliths, or car-bones, of fish. When 
wese Were sorted out and counted, there were no 
fewer ,than 15,191 of different sizes, though mostly 
small.' Several species were represented, about five; 
but, owing to lack of material for comparison, I can- 
not give any further determination at present. 
Some are presumably those of Scomberesox, clupeoids 
and SqOmberoids, possibly also scopelids. 

The', sample is interesting, inasmuch as it gives 
some jilight, idea of the porpoise's enormous con- 
sumption of fish : in the stomach of thig one specimen 
we- sound remains of no fewer than 7596 fish. How 
longr the,’ porpoise took to collect the whole 7596 
^ it is impossible to say, since we do not know how 
; .long the otoliths remain in the stomach before being, 
dissolved^ passed out. The fact that otoliths are 
. not sdways found in the stomachs of porpoises seems 
rather to suggest that,. they do. not remain tHere 
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dead mild steels the occurrence of cementite in either 
network or comparatively' massive formation has lieen 
recognised bv a number of inv(;stigators h'ig. i 
illustrates an exceptional case in whicli isolated ceU^#, 
walls were found only near tlio edge of a dead mffd-- 
stccl plate. 111 a region otberwise muroscopicOTy 
carbonless. Tlie only apparent exjfiaiiation of this 
occurrence was that the plate must have become 
earbnrised locally during the processes of manufacture. 



a.— I'ciiiciilite in ferrite Krain junetioiis, in nickel steel. XT5P0. 


In the alloy steels, the simultaneous occurrence of 
structurally free ferrite and juxtapo.sed carbide net- 
work would be regarded as uncommon, but Fig. 2 
shows an instance of this occurrence in a large oil- 
hardened nickel-steel forging. At the magnification, 
of 2500 with which the ongmal photograph yi^as taken 
by means eff the super-microscope,, the carbon-con- 
■tainingc^titukit canT^ily be s^n to be lamellar 
■ pearlite^ which 

plat^ p ^ ■ i 

hnt- 
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Minute “ Ort«al«ak« plated from ^ 

wr Mosaic Dls^ of Tomato™ . 

THE nature of the mfective principle* in ' plants, 
suffering from mosaic disease is obscure, although 
most recent v?otos iavonr the view that it ia a living 
organism. AUard and Duggar have emphasi^d the 
minuteness of the causal agent, whilst Matz, Kunkel, 
Nelson, and others have described protozoan - like 
bodies in the cells of affected plants. 

A considerable amount of work has been done on 
tliis problem at Cheshunt, and the present note records 
the isolation and growth in pure culture of a minute 
■' organism " from the filtered virus of tomato mosaic. 

Isolations were, made from affected plants by a 
modification of Noguchi's method. Tubes of sterile 
extract of tomato stem and leaf (loo gin. fresh material 
to looo cc. distilled water) were juepared, and into 
eacli w'as dropped a small piece of living tomato 
tissue cut, under asejitic conditions, from the interior 
of healthy green fruits. Ten tubes wiwe inoculated 
by toucliing the tomato tissue under the liquid with 
a loopful of tomato virus filtered ascptically through 
a sterile Doulton candle Ten unmoculatcd tubes 
wore left as controls. AH tubes were incubated m a 
Bulloch's aiuaerobic jar for two months, and on re- ; 
moval were found to be clear 'J'hc tubes were then 
left under ordinary atiiiosphcnc conditions, and two 
months later one tube was contaminated by a fungal 
growth, blit the lupiid m the reniaiiuiig nineteen was 
q uite clear in both t he inoculated and tlic control tubes 
This liquid was examined foi mu ro -organisms by 
plating and .streaking upon different culture media, 
Init no growtli was observed On the glass, however, 
of each of the onginal iiioculated tubes about one 
centimetre above the lupiid v\('re small brown bodies, 
the largest of which was 200^ m diameter. No such 
bodies were present in the controls. 

These bodies wen* lightly fixed to the glass, and not 
easily detaclied. 'I’liev are brittle ami break into 
fragments of a crystalline iqipearancc T'he bodies 
are discoid Comdex, and when stained with borax 
carmine the Mirf.ice shows coneentiic and ladiating 
markings I'hcy clear in ai.id with evolution of gas. 
the cleared bodies having a line gianukir appearance. 
When .stained by (h'emsa's method they^ rc.semble bac- 
terial colonies, containing deeply stained purple gran- 
ules standing out distinctly on a stained background. 
These granules are 0-3 to 0-4/^ in diameter (occasionally 
smaller granules are seen) and appear as cocci, diplo- 
cocci, polar bodies, or unstained rods. These are not 
merely crystals or detritus but definitely organised 
bodies growing in colony formation. I>istinctivc pre- 
parations have been made by staining with Gieinsa 
for 24 hours and then differentiating with abso- 
lute alcohol The granules are best seen in smears 
made from the cleared colonies prior to fixation by 
drying. 

Tubes of virus kept m the laboratory for six to 
eighteen months under aerobic conditions revealed 
similar colonies on the glass in thosit tubes where no 
toluene had been added for preservative purposes or 
from which the toluene had disappeared. After acid 
clearing and staining, the minute granules were readily 
demonstrated. Films made from the clear liquid in 
the tubes b^^aring the colonies ys^ere also stain^ with 
. Giemsa, and pui^ile-stained granules similar to those 
so abundant m we .colonies were regularly found in 
these prroarations. They were not nunterotk, five or 
six only being seen in field, and tippearing as^ 

coed oc aa^dipiQCocd. - , -s 




cakium^ tissue. (The addition, ol 0-3, 

1 SSduSi^n extract hastens the 

.■|ar&.n^Sc,?e concentration ot 

ance ; the brow-n k altera their appear- 

Numwous S a while and clSSky .) 

TPdiiUft have been inocwlated witVi 

results, but one mociilatiou is esnecvally interesting. 
A liask of lemco gelatine containing a high proportion 
of gelatine was inoculated with a drop from one of 
the original culture tubes. No growth was jmparent 
for four months, but after six months the surface was 
covered with minute hard white bodies, which on 
examination proved to be .similar to those described. 
Colonies transferred to Noguchi tubes dissolved in the 
liquid, and films prepared from this ten days later' 
showmd tlie presence of minute granules either singly 
as dipJococci or as aggregates in alveolar plasmodium- 
hke structures in which cocci stood out deeply stained 
in comparison with the faintly'’ stained matrix. 

The bodies forming on the glass of Noguchi tubes 
and m the liquid, and the Idwnco colonies, have been 
inoculated into healthy plants undiT various con- 
ditions, and wiiile there are indications that they may 
be ^’.a us, illy’ related to mosaic di.sea.se, no definite claim 
ean y^el be made The jiresciice of tlicse " organ- 
isms ” in tfie virus of tomato plants suftoring from 
mosaic, and tlu’ir very interesting nature, appear, 
however, of sufficient importance to warrant the im- 
mediate direction of the attimtion of workers on this 
dilhcult problem to their existence. A detailed in- 
vestigation of the character and genetic relationships 
of the “ organisms ” recorded in this note and their 
relation to mosaic disease is being carried out at 
Che.sliunt. W. F. Rewley. 

Experimental and Reseat ch Station, 

Chesimiit, Herts, December 3. 


Globular Lig;htning. 

Youe correspondent, Mr. E. Kilbnrn Scott, suggests 
in Nature of November 24, p. 760, that " the ball 
may be a mass of concentrated nitrogen oxides," and 
con.siders that this would “ lit in well with the forma- 
tion and action of such gases," and he compares the 
chemical activity of lightning with the well-known 
reactions occurring m high-tension arc flames. 

Although 1 do not wish to be understood as express- ' 
ing any opinion regarding " globular " lightning, I 
.should like to point out that in the letter which 
appeared in Nature of September 15, p. 396, I pro- 
duced evidence in connexion with the extremely vivid 
and prolonged thimderstonii of July 10, 1923, which 
left no doubt that the chemical changes that occurred 
then resembled those of the silent electric discharge, 
ratlier than high-tension arc flames, because, although 
there was no increase in the proportion of the oxides 
of nitrogen in the air within the area of the storm, 
there was a very great increase in the proportion of 
ozone. 

1 may add that since the proportion of nitrogen per- 
oxide is always much higher in London than in country 
air, and is uonsiderably greater in winter than in 
summer, we may look, as in the case of sulphur di- 
oxide, to combustion oif coal as the probable source of 
most of it at least. The seasonal changes of the 
curves for these two variable ingredients of the atmo- 
sphere are very similar, and are not in anyiway related 
■ ozone. William C Reynolds. 

^ ‘ Wharfedale," Upininster, Essex, 
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Rejui^enescence and the Testicular Graft. 

}iy Dr. F. H. A. Marshali., F.R.S. 


I 'r has been known from very early times that 
castration in both man and animals, besides 
causing the supj)r{‘.ssion of the sexual instinct, produces 
marked olianges in the bodily conformation and tlie 
secondary characters of sex, and tliat these efferts are 
far more definite if the operation be performed before 
puberty. Tliere are numerous references to the sub- 
ject in the works of Aristotle, who remarks on the 
immense modifications in the general conriguration 
brougfit about liy the mutilation of a comparatively 
minute organ, 'riu: abnormal heiglit of tlie eunuch, 
his undeveloi)ed laryn.x and soprano voice, and the 
ab.sence of hair on the face and other jtarts of llic 
body where it is usiuillv firescnt in men aie among 
the well-known effects oj testic ular deprivation. The 
domestic animals also furnish striking examples of llie 
consequences of c'astration, and the same mav be s.iid 
about birds. Thus tlie testes, besides being respomfble 
for the development of the sexual instinct, are an 
essential factor in the formation of the bodiK c haraeters 
as.soeiated with nuUeness. The manner in which tins 
influenc'e is exerlecl, however, leas cmly c-ompar.itixelv 
recently been uscertainc'd, and there are still many 
gaps in our knowledge. 

According to Herman, tlie author of “ Tlie (Hands 
regulating Human Personality,” tlie first to c-onccive 
the idea that the gonads exert their effect through an 
internal .secretion poured into the blood was liordc'ii, 
who was Court Physician to lajuis XV. m the eighteenth 
century. HerthoJd, liowever, in 1.S40 was tliC’ earliest 
to base the idea on c'xperimcntal prool. Tliis iiu estiga- 
tor removed the teslc's from cocks and Iranspl.mted 
them into new positions in the body, and be* noted that 
the birds developed or retaimcl their male c'harac-ter- 
istics (voice, sexual and combaliye inslinc'ts, growth 
of comb, wattle, etc.) just as thougb the) were normal 
males. Thc'se results were attributed by llerthold to 
Sub.slanocs formed by the testes irrespective of their 
position, and thus lie was the fust to put on a definite 
experimental basis the idea of an organ elaborating a 
hormone which, after being earned in the circulation, 
acted upon other and distant parts (»f the body, little 
account was taken of lierl bold’s work at the time, and 
it was not until much later that the conception of 
organs having an endocrine function was revived by 
Claude Bernard, who applied it to the liver. In recent 
times Berthold's work on the testicular graft has been 
('onfirmed for a large number of animals, and the lact 
that the testis, in addition to jiroducing the semen, 
give,s rise also to one or more c hemical substances of 
the nature of hormones has been established. 

The notion that the testis produces an internal 
secretion which, besides being responsible tor the male 
characters, possesses also a rejuvenating influence, is 
a somewhat different one. It was originally put for- 
ward in 1889 by Brown-S6quard, who injected testicular 


guinea-pigs’ testes, and were injected subcutaneously. 
At this time, Brown-Sequard was seventy-two years old. 
The supposed rejuvenating effec'ts, however, did not 
last, and all hough this form of treatment was extended 
to some hundreds of jiatients suffcVing from various 
di.sea.ses (rheumatism, scfiatica, locomotor ataxia, tuber- 
culosis, etc.) by Brown-Sequard and Brainard, who 
rlaiinc*d that good results often followed, the practice 
of te.slicular injection was soon disc'ontimied and became 
generally disc redited 

In recent years, however, the idea of testicular 
rejuvenation lias been revived in connexion w'ith graft- 
ing experimenis In ic)!^, Lespinasse, an American 
doc tor, rec'orcled a case of testicular transplantation in 
a man, but ga\e no evidenc'e of the persistence of the 
graft beyond that afforded b\' sexual jiotency. Aliout 
the .same time L\dston, of ('iiieago, is reported to have 
done similar work with Imiuaii grafts, and the* medic'al 
department of the ('alifornia Stale Prison is said to 
liave organised Ir.insplantalion exjKrimerits in whic'h 
tc'.sticU's obtained Irom executed criminals w'ere grafted 
on to senile iiuiu iduals, Init there is no satisfactory 
evidence as to the- results obtained. 

More recenlb (upK) Stanley' and Kelker have per- 
formed the same- opiMaliou, and m further expel iments 
the testes of animals were substituted for human ones. 
It was l)elie\c‘<l, howexer, tlial in all cases the grafts 
became neirolie unci xvere c-itlur absorbed or else the 
.site of operation opened iq) and the necrotic material 
w'as diseliarged. In a later paper, Stanley has de- 
scTibed a large number of expeiinic'iits (mure than 1000 
had been carried out by 1922) in which men were in- 
jec’ted with partially nnu'eratid ti^ti> b)' a syringe. 
With (his method the danger of sloughing w'as much 
rcxlueed,and the injec ted sul)stanc.e could Ik* felt under 
the skm ior months, but it was eventually alisorbed. 
From lliese experiments Stanley eonc-luded that animal 
tc'Slieular substaiue injected into the human body 
c'aused decided benefit lor some time. Among those 
trc'ated were patients suffering from neurasthenia, 
epileps) , a.sthma, tuberculosis, diabetes, and many other 
c lironic disc-ases, as well as senile decay, IMost of tlie 
.subjects roportecd inereasc'd sexual ac tivity and resump- 
tion of virility where this had been lost. It is said, , 
further, tliut testicular substance often has a beneficial 
effect in relieving pain of unknown origin and .pi 
promoting bodily well-being, and that the power of 
vision is sometimes greatly strengthened. The testicles 
used were tho.se of goats, rams, deer and boars. 

Three erases liave been described by Lyons in which ' 
rams’ testicles were transplanted on to men suffe^||, 
from debility and- impotence, and in two of tli;^< 
favourable results were claimed, but the fate of the grafts 
was unknown. 

The above recorded experiitients were all carried out 
[ in America in the last .decade. In the same .period,, 


extract, fir^ into animals and then into himself. He* numerous Gyrations 'of a simil^ oisder have been 
W'as convinced that in both , cases beneficial effects,. ..carried in of Vienna, 
accrued^ and claimed that he himself . underwoit ' a operated on a soldi* who nad lost 'his. testicles as a 
radical change and force and vitality of result of bmg wtginded in tijie War. After a 4ew 
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complete castration afid suffered from want of vigour 
and general apathy. Lichtenstern then engrafted an 
undcscended testicle from another individual, and as 
a consequence the s\Tnptoms of castration dfkappeared 
and the man became normal. Two and a half years 
later he was still normal, having been married fifteen 
months. Further cases of testicular transplantation in 
men are recorded hy Lichtenstern as well as by Kreuter 
and Miihsam, the operation being performed for 
eunuchoidism and homosexuality, as well as for debility 
and impotence, and siu'cesstul results are claimed. Tn 
none of these cases does there a])pear to he definite 
evidence as to the fate of the graft, but it would appear 
almost certain that it must have persisted for some 
time. 

Voronoff, wdiose work on the so-called “ monkey 
gland ” has attracted so much attention, began his 
experiments on the testicular graft at the Colk'ge de 
France in iqiy. His earlier work was ujioii sheep and 
goats, in which h(‘ grafted young testes into old animals 
and into miimals I'ast rated before puberty. 'I’he best 
results were obtained by grafting the testes into the 
scrotal sacs, or in tlie case of aged animals, upon the 
testes already present. Retten*r and Voronoff, in a 
papier pmblished last sumnu'r, tell us that some of these 
animals are still under oliserv at ion at the Laboratory 
of Expierimental Surgerv of the College and that they 
continue to display sexual vigour and ability to copni- 
late. The siuxess attending these expieriments led 
Voronoff to attempit testicular transplantation upon 
aged men. Jn connexion with this wmrk, two points 
are strongly emphasised ; first, the advantage of 
making tlie graft in a suit.ibh' jiosition and jireierably 
the natural piosition of tlie organ ; and secondly, the 
importance of biological affinity between the individual 
from wdiich the testis is taken and the recipient of the 
graft ; conserpuently, in carrying out testicular trans- 
plantation trom animals to men, Voronoff selected the 
ehimpianzee as the most suitable animal from which to 
obtain tlie graft, since of all the anthropioid apes this 
species is believed to lie the nearest akin to man. The 
result of the oju-ration in many inslanees is daimed to 
be entireh' .sueec'ssful. Tlu‘ walls of the arterii’S are 
said to have become softened and the rapacity for 
work increased, and, in sliort, a rorapilete restoration 
of mental and muscular \igour is stated to have been 
attained. In the majority of men so operated upion 
sexual potency also is said to Ikut been revived. 

In some of Voronoff ’s expieriments there is definite 
evidence concerning the persistence of the graft, and 
Ketterer and Voronoff ha\a^ described microsc'opic 
sections of graft tissue after several months of trans- 
plantation. Thus the figure of a section of a goat’s 
testis a year after grafting shows cells w'hirh miglit 


reasonably be ^jsupposed to have had an internally 
secreting function; thou'gli the tissue as a wdiole had 
undergone considerable degeneration and neither sper- 
matozoa nor interstitial cells can be detected. The 
authors state that the condition of the transplanted 
chimpanzei;’s testis is .similar, but they do not appear 
to have recorded the duration of the graft. On the 
other hand, Thorek, an American surgeon, w'ho has 
recently confirmed Voronoff in regard to the piersistence 
and effii'acy of the chimpanzee graft when made upxin 
man, lias desi'ribed and supipilied photograpjlis of sections 
of such grafts wdieii removed four months after trans- 
plantation, and these show an nlnindance of secretory 
cells and every evidence of active life, though the .semini- 
ferous tubules had undergone incomplete regression* 
The good results are attributed to a new technique 
whereby the vasdilarisution of the graft was greatly 
impiroved. 

There is one pioint of iniportanee on w'hich Retterer 
and Voronoff differ from rnoA piliysiologists, and this 
relates to the elements which are responsible for piro- 
duc^ig tlie internal testicular secretion. The bulk of 
the oxpierimental iwideiiee is strongly in favour of the 
liew that the testicular hormone is elaborated by the 
inlerseminiferous or interstitial cells, and Steinach.who 
has called this tissue the “ puberty gland,” attributes 
Ibe supposed rejmenaling efteets of vasectomy to tlie 
hyjierlropliy of this gland, pointing out that the,.sper- 
matogenetic tissue after this ojieration undergoes de- 
general ion as noted hy former observers. According 
to the French investigators, howTver, the testicular 
graft does not rontain interstitial cells, the rejuvenating 
function being due to tlie epithelial cells which continue 
to discharge the problematii'al secretion into the (fircula- 
tion notw'ithstanding the fact that they Ufecome con- 
verted by poverty of nutrition into “ young connective 
tissue.” On the other hand, in Thurek’s preparations, 
the interstitial cells have proliferated and appear to 
have been functioiiully active. 

Tn eonelusion, it must .lie emphasised that the work 
is as yet in the experimental stage. In many of the 
eases recorded the effects of “ suggestion ” are not 
satisfactorily excluded, and tlie evklence as to the per- 
sistenre of a fum'tional graft is still meagre. That the 
histological results are conflicting and that those of 
Voronoff are contrary to the usual view as to the source 
of origin of the hormone, are valid reasons for reserving 
judgment. Nevcrtlieless, it must lie pointed out that 
the aecumulation of evidem e in support of the conten- 
tion that a testicular graft obtained from another in- 
dividual, and even from another sjiecies, may exert a 
definite yjhysiological influence upon the recipient, is 
considerably greater than many men of science have 
.so far been disposed to admit. 


Some Aspects of the Physical Chemistry of Interfaces.^ 


By Prof. F. G. Donnan, C.B.L., F.R.S. 


us now inquire how far the phenomena which 
are characteijstic of, a g^-^liquid interface occur 
also at the interface between two iimniscili>le,or partially 
miscible liquids.. Many years, ago it wa$^ $howi^ by 
Gad and by 'Quillcke off oil)> 


Is very readily di.spersed in the form of an emulsion 
by a dilute solution of caustic soda. Some experiments 
which I once made showed that a neutral diydrocarbon 
oil could be similarly emulsified in a dilut^aqueous 
solution of alkali if one of the higher fatty acids was 
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produce a similar Action. It was shovra that the action 
runs parallel to the lowering of interfacial tension and ; 
must be ascribed to the formation of a soap, which' 
lowers the interfacial tension and concentrates at the 
interface. These phenomena have been further in- 
vestigated by S. A. Shorter and S. Ellingsworth, by 
H. Ilartridge and R. A. Peters, and by others. 

If a substance which is dissolved in one liquid A, and 
is practically insoluble in another licjuid H, is found 
to have, in very dilute solutions, a strong effect in 
lowering the tension at the interface A-B, the following 
interesting que.stions arise : 

(i) What is the amount ol the surface concentration 
or adsorption per sij. cm, of interface ? 


These ^res are very interesting, for they would appear 
to indicate the formation of unimolecular surface 
layers. 

We havd seen that in the case of the air-water surface 
there exists an electrical separation or potential differ- 
ence in the surface layer, and tliat certain substances 
can produce pronounced variations, or even reversals 
in sign, of this electrical double layer. It becomes a 
matter, therefore, of great interest to inquire whether 
similar phenomena occur at the interface between two 
immiscible liquids, and, if so, to ascertain whether 
such electrical charges or double layers bear any relation 
to the “ stability ” of pure emulsions, or fine dispersions 
of one liquid in another. It is well known that those 


(2) Can it be calculated by means of the simplified 
Gibbs equation ? 

(3) How does the surface adsorption vary with the 
concentration ? 

(4) Docs the “ saturation ” value correspond to the 
formation of a unimolecu'iar layer ? 

Some of these questions were experimentally investi- 
gated in my laboratory by W. C. Mc(^ Lewis. /Por 
the liquid A water was chosen, and for B a neutral 
hydrocarbon oil. Working with sodium glycocholate 
as the surface-active substance, it was found that the 
experimentally measured surfate adsorption q was much 
greater than that calculated by means of the equation 

cdy 

Comparing the values with those previously obtained 
for the air-liquid surface, it is clear we are not dealing 
with simple unimolecular layers, but with adsorption 
layers or films many molecules thick. On the other 
hand, if we* calculate Irom Lewis’s results the surface 
area per molecule as deduced from the surlace tension 
measurements by the simplified GibKs formula, we 
arrive at values which arc consistent mth ihe gradual 
building up of a unimolecular layer (ol possibly heavily 
hydrated molecules or miia lles). It is possible, there- 
fore, that the Gibbs equation give.s the surface 
concentration of the primary uniinolei ular “ two 
dimensional ” surfac'c phase, and that any building 
up of further concentratimis beyond this layer does 
not affect the surface tension. In a later investigation 
Lewis detemnned the surface adsorption of aniline at 
the interface mcnairy-aciueous alcoholic solution, and 
found in this case a very fair agreement lietwecn the 
observed and calculated results. This case is more 
favourable, since we can be in little doubt concerning 
the molecular weight of the solute units. We may 
conclude, therefore, that Lewis’s measurements in this 
case point to the building up of a ])rimary unimolecular 
layer, unaccompanied by any' furtlier concentration 
or “ condensation ” of molecules or colloidal micelles. 

Experiments similar to those of Lewis have been 
very’’ recently made by E. L. Griffin, who^as mea.sured 
directly the adsorption of soaps from aqueous solutions 
at a mineral oil-water interlace. The results obtained 
are as follows : 


Sttbst^ue 

Sodium Olcate 
Potassium Stearate 
Potassium Palmitate 


AveraK« Surface per 
Molecule arliR>rbed. 

48 X 10"^* s(^. cm. 
27X sq. cm. 
3oxio*“sq. cm. . 


disperse or finely heterogeneous states of matter known 
as colloidal solutions depend in part for their stability 
on the existence of such electrical potential differences. 
We might expect, therefore, that an investigation of 
these emulsion systems would throw some light on 
the general theory of what arc called “ .suspensoid ” 
or “ lyophobic ” colloidal states. 

Investigations with these objects in view were 
carried out some years ago in my laboratory by 
R. Ellis and E, Pow'is. The method employed was 
to measure directly by means of a microscope the 
motion of minute globules (suspended in water) under 
the influence of a know'n electric* field. From the 
measured velotity and jiotential gradient, the inter- 
facial P.D. and the electrical charge can be calculated 
Irom the theories of Helmholtz, Lamb, and Stokes. 
The microscopic method has the advantage that the 
J^.D. belweeri the aqueous solution and the glass wall 
(cover glass or object glass) can lie determined 
simultaneously. It is a remarkable fact that the P.D. 
between various tyqjes of liydrocarbon oils (purified 
from acid so far as possible) and water w^as lound to 
be o‘o45-o'o53 volt, the oil being negative— that is to 
.say, the oil droplet moving towsirds the anode. If we 
compare this with the value recently (alculated by 
McTaggart for the P.J). between an air-bubble and 
water (deduced from a pre('iselv similar tyqie of mcasuie- 
ment), namely' 0*055 "' ult, we t an draw the eonelusion 
that the potential dilTerenee is due to an electric doiilile 
lay er residing in the surface layer oj ihe water. The oil 
droplet moves, therefore, with an attached negative 
layer or surface sheet, probably determined by hydroxyl 
ions, this being balanced by a positive layer the charge 
of which is determined by hydrogen ions. 

Perhaps the most remarkable result which has 
emerged from these electrical investigations of oil 
.suspensions is the relation between the stability of the 
emulsion and the potential difference of the interfacial 
double layer. The minute oil globules are in constant 
Brownian motion and must frequently collide. Why 
do the forces of cohesion not produce agglomeration or 
coalescence (coagulation or clearing of the emulsion) ? 
At distances great in comparison with their own 
dimensions the electric double layers will act. practically 
as closed systejns. 3tit when two , oil drops, App^ach 
sufficiently near each pother conditions will be 
different, since we must expect a repulsive force when 
two similarl)^ charged outtf layers Ju^t bpgin to inter- 
. penetrate athe^ «£Dence the ai&wer to the qu^tioq 
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layer. Other things being equal, the probabiUt)r P of 
an encounter leading to coherence will be a diminishing 
function of the electric intensity it of the similarly 
constituted double layers, i.e. dVfdTr will be negative. 
Hence, of the total number of encounters in a given 
small period of time, the number which lea,d to coherence 
should be a maximum at the ])oint of zero potential 
difference (iso-electric point of Hardy). 

Now the experiments of Powis brought out the very 
important fact that when the iriterfadal P.D. (whether 
positiv'e or negative) is alcove a certain value, which 
was about 0*03 volt for his conditions, the rate of 
coagulation or coherence of the oil drops is relatively 
small, but rapidly increases when the P.D. falls inside 
the zone -0*03 +0*03 volt. Under definite conditions 
there exist, therefore, what we may, speaking broadly, 
call a critical potential and a critical potential zone. 
When the P.D. is outside this zone the emulsion is 
comparatively very “ stable.” Very small concentra- 
tions of electrolytes, which, as we have seen, increase 
the P.D., increase this stability. As soon as the 
concentration of any electrolyte is sufficient to bring 
the P.D. into the critical zone, the stability of the 
emulsion undergoes a sudden and very marked decrease, 
and relatively rapid coagulation occurs. Take, for 
example, the case of thorium chloride. On increasing 
the ( f)ncentration we find that the interl.acial P.D. 
traverses successively the following regions : 

(1) Above the critical v.rlue (and negative). 

(2) Inside the critical zone (negative and positive). 

(3) Above the critic'ul value (and positive). 

(4) Below the critical \.ilue (and positive). 

in exact correspondt'iu c with this series we find that 
the emulsion goes through the following states : 

(1) Stable (oil particles “ negative ”). 

(2) Unstable and flocculating (oil particles negative 

or positive). 

(3) Stable (oil jiartides p(;sitive). 

(4) Unstable and flocculating (oil particles positive). 

Here we see a very striking analogue and explanation 

of the phenomena observed by Joly in studying the 
effect ol aluminium salts on the sediment aiion of clays, 
and ol the numerous examples of the so-called “irregular 
series ” observed in the flocculation of suspensoid 
hydrosols by salts with polyvalent cations. 

As Linder and Pictoii showed, when two suspensoid 
hydrosols, one negative and the other positive, are 
mixed, then, depending on the ratio, a stable hydrosof 
(either positive or niigative) can be obtained. In 
continuation’ of this work, W. Biltz demonstrated the 
existence in such cases of a “ zone of coagulation,” 
i.e. a zone of concentration ratios leading to coagulation. 
A study of the mutual behaviour oi a negative oil 
emulsion and the positively charged ferric oxide 
hydrosol provides a complete explanation of this 
curious phenomenon. When increasing amounts of 
the iron oxide hydrosol arc added to the oil emulsion, 
it is found that the interfacial P.D. falls to zero, and 
then reverses its si^, Jsecorning ^reasingly positive 
—an action which is due to ' tfie adsorption of the 
positively charged nudeM at the oiKwater interface 
When the P.D. is above a tertaih value ‘(positive dr 
negative) the systemTs stably. But within the critical 
zone a'lap^ ai^d relatively 'cQi^piet«t]iavtu 4 


These studies of oil emulsions (and of the glass-water 
interface), by means of the micrb-cataphoresis method, 
have thrown a great deal of light on many previously 
ill-understood points in the theory of colloids. The 
follbwing table contains the concentrations (in millimols 
per litre) of certain electrolytes required to reduce the 
potential of a certain hydrocarbon oil emulsion from 
its “ natural ” value (against pure water) of 0*046 volt 
to the critical value, 0*03 volt : 



Coiiceutrations. 

Ratios of 
Concentrations. 

KCl . 

51 

2500 

BaCla . 

I'Q 

95 

AlCl, . 

0-020 


ThCl, •. 

0*0070 

0*35 


These results show the enormous influence of the valency 
of the cation in a series of salts Vith the same univalent 
anion, and explain in a striking manner the analogous 
effec^fS in the coagulation of lyophobic hydrosols. The 
exact value of the critical potential and the range of 
the critical zone will depend, of course, on the experi- 
mental definition of “ rapid coagulation,” and on the 
concentration, nature, and degree of dispersion of the 
hydrosol. It is not to be supposed, therefore, that 
these critical values are constants except under very 
definite conditions. The fundamental fact is that 
under given conditions the rate of coagulation of the 
particles of an oil suspension or of a lyophobic hydrosol 
undergoes a relatively sudden and very great increase 
when the interfacial P.D. falls below a certain finite 
value (positive or negative). 

In discussing the “ stabilities ” of hydro’carbon oil 
emulsions, it must not be forgotten that I wa.s dealing 
with very dilute suspensions of oil in water, produced 
by mechanical agitation without the addition of any 
“ emulsifier.” I pointed out that in the emulsification 
of oils in water by means of soap, the soap lowers the 
interlatial tension and ('oncentrates at the interface. 
When we wish to produce oil emulsions in the ordinary^ 
sense of the term, we must use some such emulsifying* 
agent, and lor this purpose many substances are 
employed, such as soap, gum acacia, gelatin, casein, 
starch, etc., etc. All these substances concentrate or 
condense on the surfaces of the oil globules. If we may 
regard these surfai'e films as very mobile from the 
molecular-kinetic point of view, it i.s clear that they 
will confer an increased degree of stability on the 
emulsion. 

It is probable, however, that the stability of the 
emulsion is in many cases due to the fact that the surface 
films possess a very viscous, quasi-rigid, or gel-like 
character, so that a more mechanical explanation is 
necessary. As S. U. Pickering showed, oils may be 
emulsified in ^yater by the gels of certain basic salts ; 
and A. U. M. Schlaepfer has shown that emulsions of 
water in kerosene oil may be obtained by means of 
finely divided “ carbon.” Nevertheless, even in cases 
where an emulsifier is used, we may hope to succeed 
•in obtaining a more precise physical analysis of the 
system. It is interesting in this connexion to note 
'that'Mr; W. Pohl has recently found in my laboratoty 
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water by moans of sodium oleate^ the eleetrical potential ! 
differenoe at the oil-water interface is almost doubled, ; 
and that the effects of alkalies and salts on this potential i 
differenc'c are very similar to those found in the case i 
where no emulsifier is employed. ; 

I cannot ('onelude this account of certain aspects of ■ 
surface actions and j^ropcrtics without makinjjj a , 
passing, though all too briel, rcfcrem i' to the beautiful , 
investigations of Sir (ieorge beilby on the amorjihous 
layer. He has show'u that when the surface of crystal- , 
line matter is subjected to shearing stress there is 
])roduced a surlace laser of a ^'itreous or nmor])hous 
character— -a ‘‘ flowed ” surJace in vvhi< h the particular 
ordered arrangement of the molcdilcs or atoms wha h 
is chara(’teristi(' of the ir\stalline matter largely dis- 
appears. Working at I'niversits ('ollege, London, 
Dr. Travers and Mr K. (’ Ka\ liave lei eiith obtained 
a very interesting ‘onfirmation of the beilby effect 
The heats of solution (m kilogram <’alories per gram mol) 
of vitreous silica and silver sand (silita as (rvslalline 
(luartz) in mpu'ous liydrotliiori( acid weie found to be 

f 


37'24 and 30*29 respectively. After grinding for 
fifteen hours the corresponding values were 36*95 and 
32*46 respectively. If we assume that the internal 
energy of the amorphous phase produced by grinding 
is the same as that of the vitreous silica (silica glass), 
we can calculate from these" results that about 31 per 
cent, of the crystalline silica has been converted by 
grinding into “ amorphous ” silica. The densities of 
silica glass and silver sand w'ere found to be 2*208 and 
2*638 respe( tivelv. After fifteen hours’ grinding the 
density of the latter was lowered to 2*528. On the 
same assiim^ition as before, it follow's that about 26 ])er 
( ent. of the (giartz has been conva'rted into the vitreous 
('ondition The differeiu'e between the figures 31 and 
26 is doubtless due to the fijijiroNimate character of the 
assumption underlying the calculations and to experi- 
mental errors 'riierc seems little doubt, however, 
about the soundness of the main condusion — namely, 
that the mechanical action of shearing stress on 
trv'stalline matter is to jiroduce a random molecular 
or atomii distribution in the surlace lavers. 


Obit 

Mr. j M. Wjt.kiI'. 

M r. JOHN MATTIIlvW WILKIL died on 
November 2() alter an ojieration lie was 
born at aMontrose in 1870. and was ediualed as a 
pharmaceutical chemist ; after passing his minor in 
Edinburgh he went to Di'rby and later to London. 
In 1900 he was apjiointed as an .essistanl .inalvst, 
and <‘ventually deputy chief anaivst. in the laboraloi \ 
of Boots Eure Drug ( o., where he remained until his 
death. , 

Porhap.s the best known of Mr. Wilkie'.s rescan lies 
vverethe estincition of small quantiliesof lead, jmblished 
with Mr. llaivey, the .silver methods for the determina- 
tion of jihosphoric acid, and the alk.dine iodine oxida- 
tion of phenols, the la.st two leseanhes being published 
in the journal of the Society of ('hemical Industry He 
also devised a most ingenious method lor the esinnat ion 
of .sulphur and o.xidised suliihur (ompouiuls, which 
depended on the formation of avid by the bromini" 
oxidation, but this research has only been published in 
alhstract. as he was nevi'i (luite .salisfu'd that he brought 
it to a sati.stactory completion. Tliese sulphur oxida- 
tion methods have, howiver, been in use at Messrs. 
Boots’ laboratory for some years with most satisf.n torv 
re.sults. The last loui veais of hi.s life was devoted to 
an almost monumental rescan h on the determination 
of minimal (piantities of arsenic Slcj) bv .step he 
liatiently investigated thi' [loints of the method, and at 
the time of his death his work was (oncluded, and he 
was engaged in jaitting his notes into order tor publica- 
tion. This research was giv eii to the world in abstract 
at the joint meeting of tlie Society of Public Analysts 
with the Nottingham .Section ot the Society of ('hemical 
Industry at Nottingham on January 17 last. 

As secretary- to the Nottingham Section of the latter 
society from 1014 to the present year, he was largely 
respon.sible for the success of that Section and the great 
increase iif the membership. He had just, become ' 
chairman of the ^§i^tion, and, although he had .only 
presided at one h? signafised that by in-. . 

augurating a a large number. o|v 


u a ry. 

voung members were persuaded to take part. It was 
alwavs Wilkie's polii'v to emourage and bring forw-ard 
vdung l.aletil, so much so Ihat at AIJ^.^AVilkic’s special 
rcipiest he was borne to liis la.st re^ing-place by tlie 
young mi'n that he used to emourage and talk about 
so often. 

'J’liF, issue oJ Science ol Novemlier 23 cimtains an 
apjircc i.ilive account, bv “ H. If. W..” of llic life and 
work ol I’rof. Rolicrt Wiedersheim, the distinguislied 
professor ot analomv in the Universil v of L'leibiirg. who 
died on July- 12. W’iederslieim was boni on Ajiril 21. 
1848, at Nurtingen-arn-Neckar, and wt'ul in siui'ession 
lo the Universities of Tubingen and Wiiizbiirg At 
Wurtzburg be obtained liis M.D. and became assistant 
professor under Kofliikcr (i872 -7()). In t 87() he went 
to EVeilnirg as assistant to Pri'l. .Mexander kk'ker. whom 
he sue< ceded as profeSsor of anutoinv in 1887. This 
post he held until he retired inuii active work in 1918. 
\\ ledersheini’s work lay in the fields of liurnan and ( om- 
paiativT anatomy-. In 1882 he published his “ Lehr- 
bueh der vergleiehenden Anatomic der Wirbelticre,” 
following u]) this work with the “ Grundriss der 
vergkiclienden Anatomic,” covering the same ground 
in a more concise manner. The last edition of the 
latter, the seventh, appeared in 1909. A modified 
translation ot the “ Grundriss,’' by Prof, W, N. Parker, 
w-as published in 1886 by Messrs. Mai millan and (0., 
Ltd. He also published a niunber of monographs, among 
which “ Das Kopfskelet der Urodelen,'’ that on the ear 
of the Ascalaboten, tlu' anatomy of Salamandrina per- 
spjcillata and Geotnton jnscus arc best known. With 
his death an outstanding figure in the history- of the 
comparative anatomy of vertebrates has passed away. 

We regret to announce tlie following deaths : 

Mr. George Wbarton , James, of Pasadena, Cali- 
fornia, knqwn for his iwork on American Indian 
ethnology, on NoV^ber ‘8, ■ aged 

Prof.' H. Preenijan 'Stec^, ^ofMSOr of mathe- 
^^batios in 'the, m 

fifty, -^ix. 
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Current Topics and Events. 


Dr. G. D. Liveing, who reaches his ninety-sixth 
t)irlhday on Friday, December 21, may be assured 
that, in addition to the many personal friends who 
offer him congratulations 011 the maintenance of 
activity and intellectual interest at so great an age, 
chemists and other men of science, not only in Great 
Britain but also abroad, think of him with affection 
and esteem. He has had a remarkable life, and 
his contributions to scientihc knowledge will long 
remain a permanent testimony to his care m ex- 
periment and caution in conclusion. J^r. l.neing 
went to St. John’s ('ollegi*, ('ambndge, wxis eleveiilh 
Wrangler in 1H50, and m the following >ear was 
placed at the top of Class 1 m th<' newlv instituted 
Natural Se.iertccs Pripos. Hc' was elected to a fellow- 
ship at St John’s College m 1853, and became ]nofcssor 
of clunnistry in the llnivet.sitv in 1861, a post wdiieh 
he filled until ujo8 His name will always be 
asscHiatod wath the growth and development of the 
Chemical Laboratories of the IJmversilv In iSj*), 
Dr. Liveing was 'dected a fellow' of the Royal Society, 
of ^\lnch he W'as vice-])n‘Sident for tw'o periods, 
1801-2 and 1903 -.p He was awarded the liavy 
medal m 1001 for lus conIribuUons to spectroscopy, 
and in making the piesmitalion, the president of 
till' Ivoyal Society nderreil to Lixeing’s work as "one 
ol the most valuable conlnlmlions to this department 
ot (luMiucal jih'ysics yi't inaih' by Ihitish v\orkei.s” 
The work on spectroscopy was given to tin; world 
111 uuinerou.^ papeis m the Proceedings ol the Royal 
Society and tlie Cambridge Plulosophu al Society, 
and was Imnight togellier m 1915, in collaboration 
with till' Kite Sir James Dewar, under the title 
" ('ollc'cted Papers on Spectroscope.” 1 )i Liveing 
holds the uniijiie distinction of haeing been in 
residence at Canibiidgc loi more than seventy-live 
years m uiibi okeii sncTession, and lus figure is piobably 
well known to most living members of the Lniveisity 

Prof Kli inp. of Iforlin, who has just returned to 
Enro])e, has been invesLigating the tlmrapeulic prop- 
erties of a drug known as " Bayer 205 ” m Bhodc'sia 
and the Congo m i ases of human sleeping sickness 
and trypanosomiasis of domestic animals diseases 
which are such a serious handicap to the development 
of Africa. It is well known that salts ol arsenic and 
antimony arc able in mnnv cases to control these 
diseases, but these remedies are far from s.itisfaclory. 
and the nunarkable results which w'cre rc'portcct m 
Germany in 1922 in the treatnunit oi cxpi'nineiilal 
trypanosomiasis in animals and in donrine of horses 
with the new drug ” Bayer 205,” the composition of 
which has not yet been made public, aroused much 
enthusiasm. The completely satisfactory treatment 
of a human case in Hamburg, after arsenic and 
antimony had failed at the Liverpool School of 
Tropical Medicine, exj^ited considerable interest. 
Other patients were treated at.the X^ndpn Scliool of 
Tropical Mcidicrpe, and it"^ becajpp evident that in , 
many cases liie drug ha4 ^ ri^pid fetipnon the trypano- 
somes, and, sofaiijaScaii t»,8aid nt^resent,<^ha 8 .i^£fe 9 ted , 


certain irritative action on tlic kidneys, which, 
however, is not of a permanent nature. Prof. Kleine 
was granted permission by the British Government 
to conduct experiments in Rhodesia, and the published 
acx'ounts of lus work shpw' that the hopes which were 
entertained were fully justified, and that cures can 
be etlected in a huge percentage of natives suffering 
from sleeping sickness even in its advanec'd stage. 
As regard.s the try])ani)somiasis of domestic animals, 
he has noted that it is only eHicacious in ridding 
them of trypanosomcis whuii arc most closely related 
to tliose winch piodui'c disease in man. Experi- 
ments on the prophylactic action havi' shown that if 
tattle vvhuh ate to be c.vjxised to the bites of tsetse 
files are given an injt'ction of the ding bi'fore exposure, 
the ch.inccs of mlection are reduced, and even if’ 
mfet Uon dot's ticenr its course yi considerably modified. 

I It IS luitlerstood that Prof. Rleine will, in the near 
fnturt', give an accoimt in London of lus experiences. 

In some t;ases the American graduate appears to 
receive a faiewell address of the nature of a ” pastoral 
charge ” before he leaves the university to make his 
ow'ii wav m llie world. Such an occasion obviously 
encourages platitiulos, hut we may be grateful that the 
issue of Science for ( ictobcr 19 t'nables Prof. Millikan's 
address to a graduate class at Stanford University, 
Gahforma, to reat h a wider ]mbhc. He recalls that 
Senator Jtfim Sherman, when atldrcssmg a class of 
grailuriles m 1891 in which Millikan was included, 
told them their jiioblcni was to make democratic 
government work in a (.ountry three tlioiysand miles., 
one w'ay, by two fhousand the other, a government 
and cl Lonnlry which had been preserved to them by 
the .sacrifices made fo them by his gener.ition. Now, 
as the result ol unfold sacrifice, 1023 finds the W'orld, 
by no means yet ready for llie task, presented with 
tlie prolilem of making democracy work on a huge 
scale, not only in the Uniled Stales of America but 
also m almost every important nation on earth. Prof. 
Millikan finds that one of the greatest contributions 
that science makes to the ^iroblem is the discovery 
that progress is m geni.'ral made by the evolutionary 
process. " The whole of Newton is incoiyiorated in 
liinstem.” He decides that if bullets are to be 
ri'ifiaccd by ballots it will only be ” because the nations 
of tlie earth learn to take a more rational, a more ob- 
jcidive, a more scientific attitude towards life and all’ 
Its ])roblems ” . . " For m the |ungle ignorance and 

prejiidiee and impulse and emotion must determine 
coiuluct, and so long as that is the case none other 
save the law of the j iingle is jiossible. ’ ’ Prof. Millikan 
has no nostrum to propose to eliminate the jungle in- 
fluence, but IcHiks to ” the slow growth of a larger 
degree of both jiublic intelligence and public con- 
science than we now have. Intelligence enables one 
to know better what he ought to do, wliile conscience 
keeps him doing as he knows he ought,” He con- 
cludes „ that ” science, imbued with tine spirit of 
service, which is the essence of religion, and religion 
guided by the intelligence, the intellectual honesty, 
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acteristic of the spirit of science, can between them, 
without a shadow of doubt in view of the rate at 
wliich discoveries are now being made and at which 
changes are being brought about, transform this world 
in a generation." 

At a recent meeting of the Zoological Society. Mr. 

K T. Gunther exhibited sopie vertebrie of a marine 
Jurassic crocodile, Steneosauriis, which were marked 
on the sides with discoloured grooves apparently due 
to contact with blood-vessels. In a letter to the 
7‘?mc5 of December 7, he reported that a dissc'Ction 
of the intercostal arteries of a modern crocodile by 
Mr. K. H. Durne had confirmed this id(‘a, and he 
suggested that the unusual markings may have been 
produced by some calcification of the arteries due to 
a gouty condition, perliaps m old age. As the 
appearances are almost unique, Mr. Gunther lias 
presented one of the vertebra' to the Geological 
Department of tlie British Musoutn, where it is now 
exhibited. The discoverv led I’rof. Elliot Smith, in 
a letter to the T^ma, of I )ec ember 1 1, to recall observa- 
tions of blood stains on hmriaii bones from Egypt 
and Nubia, from 4000 fo 5000 years old, made by 
Prof. Wood Jones and himself In a subsequent 
letter to the Time',, Mr. Keid Moir advises caution 
in interpreting red or biovsn stains on fossil bones as 
marks of blood, most of these being evidently due 
to the deposit of oxides of iron by percolating watei. 

The Library of the f'lieimcal Society will be closed 
for the Christmas liohday.s from Monday. December 
24. until Thursday, Deccinlier 27, inclusive 

Sir CharlI'S Siiekrtngton has received an othcial 
communiCjation from the Institut de h'rance informing 
him that he has been elected a t orresponding member 
of the Section of Medicine and Surgery of the Pans 
Academy of Sciences, in succession to the late Sir 
Patrick Man son 

The Christmas Juvenile l.ectures at the Boyal 
Institution, " Concerning the Nature of ’riimgs," to 
be delivered by Sir William liragg, commence on 
Thursday, Dec. 27, at 3 o’clock. Succeeding lectures 
are on Saturday, Dec. 2<), ’I'uesday, Jan. i, 'J'hursday, 
Jan. 3, Saturday, Jan. 5, and Tiit'sday, Jan. «. 

The Board ot Trade announces that by virtue 
of the Importation of Plumage (No 2) Order, i()23, 
the green (or Japanese) pheasant {J^Jiasianns iwysi- 
color), order Galhformes, and the copper pheasant 
{Phasianus Soeynniernv^i), order (billiformc.s, have 
been removed from the schedule to the Importation 
of Plumage (Prohibition) Act, it)2i. The importa- 
tion of the plumage of the above-mentioned birds 
will, therefore, not be perinitled without licence 
on and after January i, 1924. 

The fllusi rated Londuv AVnes of December 15 
publishes an account by Mr. R. C. A'ndrews of the 
discovery of eggs of deinosaurs in the Cretaceous 
rocks of Mongolia, with excellent photographs of 
some of 'the specimens. To emphasise the fact that 
at least ouf egg attributed to a deinosaur has been 
known for many years, it also publishes a pholograph 
of fragments of this egg which have long been in the 
British Museum. The earlier specimen w^ fwmd^l 


with part of the skeleton of Hypselbsaurus in an 
Upper Cretaceous formation in Provence, France, 
and the outer surface of the shell is tuberculated like 
that of the new eggs. 

The following committee has been appointed by 
the Royal Academy to investigate the quality of 
artists’ materials and the various methods of cleaning 
old pictures : Sir Aston Webb, Mr. S. J. Solomon, 
Mr. G. Clausen, Mr. C. Shannon, Prof. A. P. T.aurie, 
Sir Herbert Jackson, Sir Arthur Schuster, Dr. A. 
Scott, Mr C. F. Cross, Dr. W. W. Taylor, Dr. R. S. 
Morrell, Mr. N Heaton, Mr. P Tudor-Hart, Mr. J. D. 
Batten, and Mr F. K Jackson 

In tlu' notice of a " .scientific novel” in Nature 
of Seiitember i, p 320, Mr, FI. (L Wi'lls vv'as mentioned 
as the first to exploit m imaginative literature the 
idea of liberating the eiu'rgy of the atom. Prof. 
W. A Osborne, of the Umversity ol Melbourne, 
thinks this is incorrect, and n'lnarks in a letter to us, 

" T shoiikl not be surprisc'd if the first usi' in fiction, 
of the po.ssibihty of imlorkmg atomic energy ^curred 
111 ‘ The Crack of i)oom,’^y tlu* late INJi^^^obert 
Cromic. This .story vias plashed m 1895 by Digby 
Long, and shoitly aften\ar(^''chcapiei)rmt appeared 
from the house of Newnes " ^ ; 

A SERIES of articles on the reconstruction of Tokyo 
has recently appeared 111 the Tnuci (December 12, 
13, and 15). 1'he total value of the houses destroyed 
111 the city IS estimated at about \^\(> million pounds, 
the number of houses lost Ix'ing 224,567, of which 
mon* than 97 per ceni weic burnt According to 
T’rof Ichikawa, fire broke out after the earthquake 
111 the building adjoining the University Library. 
The water supply had already ceased, and, although 
everv cflorl was made to screen the various rooms, 
the fire swiftly jienelrated into them, the destruction 
of the library and the greater part of its contents 
being the work of a lew moments. 

The Prince of Wak'S has consented to become the 
first member and president of the I'ellowship of the 
British Ivmjiire Exhibition, a non-party orgaiiLsation 
which has been formed to promote Empire unity. 
The subscription for membership, two guineas, 
entitles the member to a certificate of membership, 
a barlge, and a season ticket to the Exhibition at 
Wembley. Tlii' funds thus raised arc to be .devoted 
to scholarships for university or technical education,^ 
each of the value of 1000/. No details are given of 
the conditions of awards except that candidates 
must be citizens of the British Empire and either 
members of the Fellowship or nominated by members. 
In accepting the presidency of the Fellowship, the 
Prince expresses the hope that its programme of 
Imperial education and settlement scholarships will 
play a valuable part in promoting knowledge of ihe 
Empire. 

Ijt addition to the letter, ftom Dr. H. H. Mills, 
printed 'in' Ve have 
receite^ sevearid^, j^erent views 

are expired scientific 

. work ana inauen«l lrw» hijr Prof, henry 

Bp:. Armstrong 
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in our issue of December i. One of the subjects 
esj^ially referred to is the anti-gas fan, of which 
it is pointed out tliat more than 100,000 were used 
during the War, As, however, a full discussion of 
this device as a protection from gas attacks appeared 
in 1920 in vol. 105 of Nature, pp. 336, 422, 453, 
and 612, and Mrs. Ayrton herself took a leading 
part in it, no useful end would be served by going 
over the same ground again. With regard to her 
work on the electric arc, it may^ be remarked that 
an appreciation of it appeared in the Journal of the 
Institution of Electrical Engineers for October last, 
over the initials of a distinguished authoritv on 
electrical engineering. 

In view of tlie high standard of the essavs sent in 
for the R. 38 Memorial Prize, 1923. the ('ouncil of the 
Royal Aeronautical Society has decided to increase 
the amount for this year only from 25 guineas to 

guineas, and to divide the prize between the 
papers on " The .Aerodynamical Cliaracter]stic.s of 
the Airship as deduced from Experiments on Models, 
with Application to Motion m a Horizontal Plane,” 
by Mr. R. Jones, and ” A Detailed Consideration of 
the Effect of Meteorological Conditions on Airships,” 
by Lt.-Col. V. C. Kichinond and Major G. If. Scott. 
Both these papers will be published in the Journal of 
the Royal Aeronautical Society, together with the 
paper on ” I'he Strength of Rigid .Airships,” by Mr. 

C. P. Burgess, C.omniander J. Ifunsaker, and Mr. 
Starr Truscott, which the Council mentions as deserv- 
ing sjiccial commendation Intemlmg competitors 
are reminded that the names of entrants for the 1024 
prize should be sent in to tin* Si'crelary. Royal 
Aeronautical Society, 7 Albcni.irlc Stieet, Loudon, 
W.i, on or belore Dec. 31 ; tlu* last date for the 
receipt of the jiajiers is March 31, 1024 

The annual ('xhibilion of the Physical Society of 
London and the Optical Society, which is to be held 
on Wedne.sday and 'rimrsihiy, January 2-3, at the 
Imperial College' of Science and I'ecbnology, South 
Kensington, will be open in the afternoon (3-r) u.m ) 
and in the evening {7-10 n m.). Mr. H. B. GryJls will 
give a lecture on ” d’lie Heape and Grylls Rapid 
Cinema Machine ” at p . m . on January 2 and at 8 p.m, 
on January 3. Sir JHchard Paget will give a lecture 
on ” The Nature and Artificial Production of fliiraan 
Speech (Vowel Sounds) ” at 8 p . m . on January’’ 2 and 
at 4 P.M. on January 3. More than fifty firms arc 
exhibiting scientific apparatus, and a number of 
experimental demonstrations have been arranged. 
Invitations have been extended to the In.stitutions of 
Electrical and Mechanical Engineers, the Chemical 
Society, the Radio Society of London, the Rontgen 
Society, and the Faraday Society. Admission in all 
cases will be by ticket only, and members of the above 
Societies should apply to their secretaries. Others 
interested should apply direct to Prof. A. O. Rankine, 
hon. secretary of the Physical ;3ociety, Imperial 
^Uege of Science an^ Tecjhfiol^y^Sput^^P^^ 

Scientific j^ork in has - just lost a a^ng 

supporter owing to I^pwsQp i 

from the oost oL Piaandal j 


Government. This post is the highest in the Egyptian 
Government Service open to a non-Egyptian. Mr. 
Dowson joined the Service in 1901 as a member of 
tile Survey Department, and on the retirement of 
Colonel Lyons in 1909, was made Director-General. 
During the latter part of the AVar he acted as Under 
Secretary of State for Finance and later as Financial 
Adviser, to which post he was definitely appointed 
in 1919. Having been head of a scientific department 
he knew the importance of scientific research to the 
progress of a country and fostered it in every' way 
he could. Gf the work carried out under his direction 
one may' mention the geodetic triangulation of Egypt 
and the precise levelling of the Nile valley. He 
was also responsible for a number of improvements 
111 the organisation of scientific work under the 
h-gy'ptian Government, inchulmg the formation of 
the Colton Research Board ami the transfer of the 
Plwsical Service to the Ministry of Ihiblic Works as 
a sejiarate ilcpartment. ♦ 

A USEFUL piece of work has been done by the 
lln^sh Industrial ” Safely' First ” Association in 
issuing a revised and extended version of the illus- 
trated pamphlet by Mr. Leon Gaster .on ” (haod 
Lighting as an aid to Safety.” The underlying 
jiniiciples of good lighting arc based on a great deal 
of patient scientific work and somewhat complex 
investigations, but the mam conclusions are here 
set out in quite simple terms and are illustrated by 
many telling sketches and jiliotographs. There are, 
for exam Jill', pictures showing how various forms of 
accidents may be caused by bad lighting, and charts 
indicating how the frequency of industrial accidents 
is greatest during the dark winter months. • Examples 
of improved ontjnit following the adoption of scientific 
methods of lighting are quoted, and it is pointed out 
that the cost of adequate illumination is usually less 
than 1 per cent, of the cost of production . Reference 
Ls also made to lighting conditions in mines and on 
the railways. The chief recommendations of the 
Home Office Departmental Committee on Lighting 
in Factories and Workshops are explained, and^the 
classification of operations into two classes, ” fine 
work” (requiring not less than 2-ft. - candles, 
and "very fine work” (requiring not less than 5- 
ft. - candles), is incorporated in the booklet as an 
appendix. 

In consequence of the existence of the Colorado 
beetle in France, and in order to prevent the intro- 
duction of this dangerous pest into England and 
Wales, the Ministry of Agriculture and Fisheries 
deemed it necessary in the early part of 1923 to issue 
an Order (the Colorado Beetle Order of 1922) which 
in effect prohibited the entry into Great Britain of 
living plants and vegetables grown in a wide area 
in France, following representations made to the 
Ministry, and as a result of the visit of investigation 
to the infected region in France which waS' made by 
the Ministry's entomologist during the autumn, it 
has’ now been decided to amend the^ regulations. 
The Colorado Beetle Order of 1923 has accordingly 
been issued and came into operation on December 17, 

TAvoleinff coTTfisnotidincr nf THa A'ffiw'f 
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of this new Order will be that in place of the declara- 
tion required at present, each consignment of living 
plants, potatoes, or tomatoes shipped from ports 
in European France to Great Britain must in future 
be accompanied by a particular certificate or copy 
certificate, which must be delivered to an Officer of 
Customs at the same time and together with the 
entry relating to the consignment. In future no 
certificate or declaration of any kind will be required 
in the case of vegetables for consumption other than 
potatoes or tomatoes. 

A sHKiHs of articles on “ Science and Tndii.stry in 
America,” from tlie ]ien of Dr W Kosenham, has 
recently appeared in tlie and m the con- 

cluding arlu.le, on Gcloher Kt, the uiitlior sums up 
his impressions derived from \jsits to a large numh<'r 
of scientific and iiulnstn.i) Inboralones in North 
Ameriea. It is leinaiKahle tliat tlu; enormous 
development of uTtam laboratories devoted to 
industrial research, wliether under the management 
of a comnierual body, Miiii as the tioneral Kloctiic 
Co., or of a GovernnieMt department, such af’ 4 ' the 
TJ S liiireaii of Standards, has iiofice.ihly had a 
})araly.snig effect on the iim versifies, some teachers 
of science imagining that it is useless for them, with 
limited equipment, to enter into competition witli 
such great institutions. Sucli an impre.ssion, as the 
author remarks, would be most unlorliinatc if it 
were to become general 'I'he employment of so 
many competent jiliysuists and chemi.sts iii indusfiy 
has to .some extent injunal the suenlilic staffs of the 
universities, ami the standing of the men in ihaige 
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of teaching and reseaich is not always Ss high .as 
might be expected from the wealth and population 
of the country, and from tlie vast sums expended on 
building^ and equipment. On drawing up a list of 
the most eminent men in various branches of scientific 
investigation, the proportion of Americans is dis- 
appointiiigly small, when the resources of the country 
are taken into account. This attitude of America 
towards .science and its applications is recognised 
and deplored by American men of science themselves, 
and it is a subject of speculation how long it will 
take so gri'at a nation to awake to the necessity of a 
change in this rcsjiect. 

Bui.letin No. 7 1 7 of the Department of the 1 nterior, 
Washington, is on ” Sodium Sulphate : its Sources 
and Uses,” by K. C Wells, 'this pamphlet deals with 
the mineial forms of sodium sulphate together with 
salt cake, mire cake, and Glauber’s salt. The sulphate 
proce.ss of making wood pulp is also described. The 
booklet IS well illustrated with diagrams of crystal 
forms, equilibrium diagrams, etc. 

We have received from tlie Canatlian Department 
of Mines a copy of a report on tilaniuin by A. Robin- 
son 'Phe three parts into winch the book is jjj^ivided 
deal with the metal and its coi^ounds, its occitj|'ences 
111 (/aiiada, and the prodm ti|^|ra|aid uses of lhe*imetal 
resjiectively. The book is w^sl^lliislrated witliwiapf 
and diagrams. The uses to which litamuiu ami ii£ 
compounds may be put arc fully discussed 'J'hese 
include its n.se in the metallurgy of .steel, arc light 
electrodes, pigments, monlanis, and m the ceramic 
industry. 


Our Astronomical Column. 


IMKKC DKY A.N I'Vl NTN(. Sl.Mi. MoiCUlV Will bo 
Visible to the naked eye on a few evenings at the end 
of Decenilier, the jilaiu^t being abo\e the hori/on 
more than ij hours after sunset .\t aboiil 5 cm, 
Mercury will be visibh' on verv clear evenings a little 
above the W.S W. hon/on, sliming with a rosy light 
and scintillating after the iiiamuT of a fixed star. 
'J’he brilliant planet \ eiius will be .silii.ited about 
8” to the castwaids ami altonl a due to the ex.icl 
position of Meiourv, wlmh will shine with far less 
lustre. A liekl-glass might be emplovcd to advantage. 
Early in January, Mcrciirv will disappear from the 
evening skv. but Vi'iius will remain very conspicuous 
m the twilight during the ensuing wmiter and spnng 
months. 

The Kjnstfin Smi'i i.n 'iiii. Sot au SimcTK.Ai. Lines 
— Allusion was made in this column rc'cently to the 
announcement of Prof. C 1 C St John that he was 
satisfied that tins shiff really c*\is1s lie gave 
further details in a ji.qx'r rcsul at the meeting 
of the Royal Astrouoinual Society on December 14; 
ill his previous researches he had felt it neee.s.sary 
to confine himself to lines that are not subject 
to pressure shift r>ut now that the pre.s.sure 
m the photosphere is jiroved to <>be low, the 
choice of suitable lines for measurement is greatly 
widened.^ In studying the wave-lengths of iron lines 
at the centre of the sun's disc and at different levels 
in the photosphere, he finds a shift in exce^ of, 
Einstein at the highest levels, in agreement with 
Einstein at the middle levels, and in defect at the* 
lowest ones ; these could be explained by downward 
cmd upw’ard currents in the respective regions, super- 
Dosed on the general Einstein displacement. He 


I fomul the lalt<-i disj'ku ('iiu'iit at the sim’s biub ; 

hc-re, too, sfum* otiiei influence' was sujH'rjxjsed on it , 
j scatfermg dm' to flu' grc-atei iluckiiess of solar 
afmospherc' fi.iveisc-d b\ the rays was siigge.sted 
Mr ICver.slu'd expiossed huiisc'lf in full agrc'cnu'nt 
with the conclusions, but Prol Newall thought the 
('Milencc was still not decisive, as many otbc'r dis- 
furbing mflucm'os wi'ri' at work on the sun, c the 
St.uk oitec t, polirisation and anomalous disjn'csion ; 
the olisc'rvt'd displaceiuent might be diu' to these. 

Fixi i> C'aix'U’m CT.ohos in Intkksjellar Si’Ace — 
Mr j S Plaskett has made an examination of the 
radial motion indicated by the calcium lines in some 
('eplieid .stars of early typo wlmb luive been found 
not to jiartako of the periodic shift oi the other 
spi'ctral lines. It has for some lime been considered 
that these stars arc surronndecl by calcium clouds. 
It IS iKwv lound that thesis clouds in various regions 
of tlie heavens ajipear to be stationary relatively ti 
the general system of the stans. I'lie clouds w'oul 4 
thus seem to be indejiendenl of the particular stars 
showing the lines, and it was suggested at the meeting 
of tlie Royal Astronomical Societ}'- on December 14 
that there might be a general diffusion of calcium 
vapour throughout the stellar system, but that in 
most stellar spectra its presence is masked by the 
strung H and K lines belonging, to the stars them- 
selves. Various difficulties were referred* to in the 
discussion. j^Soifie tbousht tljut’^^ clouds would be 
luminous anfd show bright lin^ F another difficulty is 
the practically perfect transparency s^of the stellaj 
spaces wluch Dr. Hirlow Shapley deduced from his 
work on the globul^^ clustisip.j^ pubject is stil 
; Bomf^hdt ^ 
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is the subject of a well-wntten paper by Miss E. M. 
!Meek in the report of tlie Dove Marine Lalxjratory 
for 23, Fifty years ago the salmon fisheries of 
the '['yiu* were more than ten Uines as prosperous as 
they are to-day, and almost conclusive evidence is 
now given to show that the decline of tliis industry is 
due to sewage pollution. The paper is of general 
interest since it is illustrated by a senes of curves 
correlating tlie ellect of sewage contamination upon 
the oxygen content of the w'ater. 'flic result ot an 
experiment on /oarces viuipams indicates that the 
toxicity of the sewage is direcllv due to foreign sub- 
stances in the sewage and not to tlie reduccrl oxygen 
content of the water It would be interesting to Know 
to wJiat extent sewagi' must b(' diluted m order that 
thi.s fisli can continue to breed under experimental 
conditions; also, what is the direct etleet. il any, of 
the riulnced oxygen supply 

liOONDARIKs IN J HI, TMlhO Sj'AII'S- Hullctlll 
No. 08<> of tlie bnitcd States theological Surxey is a 
complete ac-count ot tlu' boundaii(‘s, areas, geograpliu. 
centres and altitudes <>1 all St.itesin the I’nited States, 
including oversea possessions Jt is a levised and 
enlarged edition of a bulletin that was lirst juiblisljed 
in 1885 and lias tieeu ti'piiblislied with additit>ns 
seveial times .snu e that date A Intel introduction 
disciis.ses Jiow boundaiies aie estabJislusl and t lianged, 
but the greater part ol tiu' ^olume deals with the 
boundaries of ilu' ditterent Stales hull details of the 
present position ot tlu‘ boundaries and of all past 
changes are gi\'en, with detaileil n-fenmees to tn‘aties 
and other Slate do( uniciits In addition to a mmiln'r 
of sketch ma])s, theie is a largi* icjirodiiction ot the 
second (;dition of tiie Milciiell map oJ the Hritish and 
h'rencli dominions in Noilh Amerua as ])niited 111 
177^ or 1775. 'I’lns was the ma]) that was usimI m 
forming the peace treaties of 1782 and 1783, for in 
spite of its inijK'rtectioiis il was tfie best availalile at 
the time n (olouied map silov^s the loiiti's of the 
principal explorers from 1501 to i<S.p| in the leriitory 
now co\ereil by I'mlcd States jurisdiction The 
publication contains a great ileal ol \ahiable maleiial 
for tlie studv (*f the iwohition of fioiindaty Inu's and ' 
frontiers 

IhirLii’iMNR Ear I iipo \Ki.s — hlie Philippine auhi- 
pelago IS one of the most .ictne seismic regions 111 the, 
world ; yet, near its centie, lies tfie long narrow island 
of Cebu, m whicli, for the last loui lentiiries, almost 
the only earthipiaki's fell have come from outside. 
On this account, tlic cartlujuakcs that may he con- 
.sidered as belonging to it are of mti'ii'st, il onlv in 
showing that hrslonc time may fie tf>o biiet to icweal 
all the area.s ot seismic ( hange One earth<]iiak(‘ that 
caused slight damage in ('elm occuried in 1887, and a 
second on Febniary 28, j()22 Tlie lattei is the 
subject of a brief loport by tlie Rev. M Saderra .\iasb, 
the historian of J'hilifipme ('arlhquakes (lUillelin of 
the Weather Bureau, Manila, for b'chruarv l•l22). 
The area of damage iiu hided the capital city (Vbu and 
the small island of Mact.in to the cast In the channel 
between the islands, bencalli w Inch the origin probably 
lay, unusual movements of the sea weie oli.servod, and 
on the same day, but at an unknowm hour, the ('able 
crossing it was broken. 

Sun -Surface Geology in OiEFiEEns.— Until the 
last f^w years, .sub-surface structural analysis in 
oilfield w'oirk tended a very hapha/ard proccs.s. 

Too often sullJterranean structures have been described 
in terms of mapped surface evidence, and methods 
of correlation of w^ell-log data have been in the imin 
of a somewhat crude cnaracier. until the techniaue 


of palaeontology and petrology was acquired in dealing 
w'ith the evidence adduced from drilling operations* 
Some recent reports of petroleum geologists attached 
to the Uipted States Geological Survey have sliowm 
that the necessity for more detailed work of this 
character is now fully appreciated, and a great deal 
of minute investigation is being prosecuted m this 
connexion. It is ihert'forc somewhat of a surprise 
to .see that in the ca.sr of the sub-surface study of the 
Persliing 01) and gas field, Osage County, Oklahoma, 
the autlior, Mr W. W. Kubey, has adopted methods 
depending almost entirely on drillers’ ri'jiorts, graphic 
w’elMogs, lield-statistics, and the like, rather than the 
more highly lechiiK al and certainly more convincing 
methods of .study It is open to doubt a.s to how far 
graplntal methods of inl(;rj)reting oil-well behaviour 
lead to really imjiortant evidence wdneh may be used 
as a basis of deduction of sublerrariean conditions 
and as a guide to the luture course; of develojnrients 
ol the oilfield conterned As criteria of geological 
eircum.sl.iiu'('s, individual or even collective oi1*wt11 
performances are of doubtful value if .studied without 
reh'n'iice to as ('oinpreheiisive a knowledge of the 
unexjioscd rocks as possilile. It is not to b(‘ expected 
of the av(*rage driller lhat he is trained in (“ven the 
elenu'nts ol lithology , ins terminology is necessarily 
erude and m many instances mitnist worthy It is 
for the geologi.st to analyse and name the samples, 
just as it is his bn.siuess to use those results for jirecise 
correlation below- ground Tlierealter, b\ co ordina- 
tion ol stub evidetue and all otluT .stalistual data 
furnished dunng flu- liie-liistorv ol eacii well, lu; is 
in a po.sition to siipjih- tlie ojier.itors with all the 
inforniatiuii lUHessaiy to eionomical d(‘veIo])mcnt of 
the held as a whole* ,■ vi 

i '"I 

Kaim au. in SiJM\Ti<\. — 'riu* E^OTfil Magiieiic ana' 
Meteorological Observatoiv al Banuia lias recc'iilly 
published, in Verhandeling('n No 11, a summary of 
rainfall m the northern part of “ Sumatra’s (Jostkiist,” 
bv Dr |. Boi'n'ina. The observations are made at 
the olheial rainlall stations and the ligures aie not 
iis(>(l iinlc'^s they cover a pi'nod ol at least 5 vears, 
'riiere are 288 stations .ivailable and m addition 
22 stations m Aljeh and 1 in 'I'apanodi. Alonthlv 
and annu.d results havt* been c;dculat('d for a 
normal jM'nod ol 20 yvars Majis I01 the year and 
for each month show tlie areas of etpial amounts 
of rainlall for practically the whole country, also 
the months of Tnaxnnum and tninnmim rainfall. It 
IS estimated by discussion that a monthly mean 
rainlall calculated from 5 years’ observations may 
(litter to the (‘xtenl ol _|o to 50 per cent, from the 
average* obtained from a long si*ncs oJ observations, 
say 35 years, in the case of 10 y(*ars’ obsei vations, 
tin* d(*vialions an* reduced to about half that value. 
For 30 yc'ars the ditference Jrom the 33-ycar normal 
is only 3 per c(*nt The rainfall mcn'ases from th(» 
coast to tin* mountains, the annual map showing^ 
gener.d rainfall of about bo to 100 inches near tiP| 
north-east coast to about 150 to 260 inches inJm^ 
mountains. An aunual average of 263 inches is 
at Ikuidar Baroe. The rainiest season is Octobet^l^ 
November, with a, secondary ma.ximum im April^a,n(i 
May. The double tropical periods of rainfall are 
scarcclv disturbed by the monsoons. The mjimmura 
rainfall occurs in Februar\>' and June. Statistics are 
given of the monthly and annual amount and fre- 
quency of rtiinfall at all stetioiis. More than ordin- 
ary intcre.st is associated with the carefully worked 
results since Sumatra is divided by thse equator and 
1 falls about equally ill the Northern and Southern 
Hemispheres. Such 4 isctissl<?hs ^ of, .Ihe highest 
i value’ to the world's meteoredoffv. . ‘ ' A ' - 
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Heat Conductiok in Liquids. — In the issue of the 
Proceedings of tlic American National Academy of 
Sciences for October 15, Prof. P. W. Bridgman, of 
Harvard, gives a summary of the result* of his 
measurements of the heat conductivities of 15 liquids 
at 30® and 75® C., and at pressures up to about 12,000 
atmospheres. 'J'he liquids were placed between two 
concentric metal cylinders, to tlie inner of which heat 
was communicated electrically and the difference of 
temperature of the two measured. For all the liquids 
tested, with the exception of water, the conductivity 
decreases as tiic temperature rises, and increases with 
rising pressure. I'Or th(‘ more compressible Inpiuls 
the condue.tivity at a pressure of 12,000 atmo.spheres 
is nearly llireo times tliat at atmospheric pressure. 
If the transfer of energy from molecule to molecule 
is assumed to lake place with the speed 0 of sound m 
the liquid, the thermal conductn ity should be 
where d is the distanec* apart of tJie eeiilies of con- 
secutive molecules This n'lation is shown to be 
satisfied approximali'ly. 

Firing with PuT.vivRibivi) Co.\i- and Bi.ast 
Fuknace Gas — 'J'lu* firiug of eoal m a jmlverised 
condition, that is, go per cent through a joo mesh 
screen (100 holes to the Inu'ar inch) and (>5 per cent 
through a 200 mesh, is attiactiiig some atlciitioii iii 
Great Britain In the United States aliout 30,000,000 
Ions ot coal per amuini is being burnt in the piilvcr- 
is(‘d condition, ( hiclly in the iron and steel, eenient, 
and glass iiuliistiies. Snue i<(2o the rapid growth in 
the a])])hcatu)n to steam generation has bi'en remark- 
able, and very soon about 3,000,000 tons jjcr annum 
wall be absoilied in this one operation, although little 
or 110 jirogress has so (ar ticcn made m tlreal Britam, 
One advantage ol piiKensed eoal is that it will work 
in conjunction witli blast furnace gas In the opera- 
tions of the blast fuinace a large volume of low-grade 
gas IS guarn off, averaging 00- 1 10 B Tli U jier cubic 
foot, walh .1 ( onqiositiori ot about 2.j'/ ])er cent carbon 
monoxide, jht cent carbon dioxide, 2. I per cent 
hydrogen, I per eenl methane, and Oof per cent, 
nitrogen .As a rult' the surplus gas is burnt on very 
crude lines under steam boilcTS, and bec.mse ot the 
great Ihictuations in the supiffy, generally coal has to 
be u.sed as an auxiliary fuel. I'his gives bad results, 
since it IS dillicult to keep jnice with the variations 
in the gas supply. For tlu'se coiuhtioiis, liowever. 
pulverised fuel is good, since it is almost as easy as gas 
to regulate and adjust, and can be started iqi or shut 
dow'n m a few' mirmti's, A good exanqile of this 
principle is the huge l^iver Rouge power plant of the 
Ford Motor ( o. at Uearborn, Detroit, w'here 70 per 
cent, blast furnace gas and 30 per cent, pulverised 
coal is burnt without iliffieiilty. It has been stated 
that by neglecting lliis means of utilising blast luriiace 
gas, Great Britain is at present w'asting more tlian 
1,000,000 h.p. 

Thc Eak'ih’s Electrostatic h'lELD — In the 
September issue of TerresU tal Mugnetimi and Almo 
spheric Ekctrkilv, Dr. S J. Maiichly reviews the 
evidence now available as to the daily variation of 
the potential gradient in thc air over both land and 
sea. The land observations were made at nearly 
20 stations between Cape Thordsen in latitude 78*^ 
north and Cape Evans in latitude 77® south, and thc 
ocean observations on board the magnetic obseiAdng 
ship Carnegie ii\,thd Pacific, Atlantic, and Indian' 
oceans. Dr. Mauchly finds th%t as ,a fif*st*approxima- 
tion the grjfdient varies daily jEroan' 80 pr gp volts per 
metre at 4 P*Clbck, to iid dr volts per metre kt 
18 o’clock Greenwich mean' time' at'tQI land and sea 
stations. to ^mV^ariatjoh^ 


I magnitude of the daily change and of tlie time at 
j Avhich the maximum gradient is attained, with the 
I season of the year and with the locality, but these 
I are not sufficient to invalidate the general conclusion. 
In mid-Pacific and at land stations during June and 
July, a reduction of the amplitude of the daily change 
makes it evident that there is also a 12-hour wave, 
but the observations are not vet numerous enough 
to justify c{)nclusion.s being drawui as to its nature and 
its generality. 

Synthesis of Benzene. — The classical experiment 
of Berth(‘k)t on the polymerisation of acetylene to 
benzene, made so far back as 1858, wtis a fundamental 
synthesis of benzene, and is still <j noted in thc text- 
books. I'he yield of benzene and fdlied hydrocarbons, 
how'cver, was so small th.it much experimental skill 
was necessary^ to jirovc their presence. 'Phe results 
wore not greatly improved by the use of catalysts, 
the mam action lu all cases being the decomposition 
of the acetylene into its elements. In the Lomptes 
rendus of N{»\ ember 5 of the Pans Academy of Sciences, 
N 1>. Zelinsky describes expVrinients on the poly- 
merisation of acetylene in the presence of activated 
wood charcoal at (>40" to O50® C. Under the con- 
ditioAs described, more than 70 per cent, of the weight 
ol the acetylene pas.sed over the charcoal was con- 
verted into liijuid products, h'rom this liquid 
absolutely pure synthetic boiizetie (303 gm ) was 
obtained, and other substances isolated from the 
rondeiisate inehided toluene, /'-xvlene, siyrol, indene, 
luiplithalmc, finori'iu:, and anthracene. 

ScoTT-Sm.L Marlm- KN(.rNEs. great deal of 
expeninenlal W'ork 011 tiu* Still engine lias now been 
doin' by Messrs Scolts’ Shqibuilding and Engineering 
Company of Greeiiuck, and their experience has 
enabled tlic* iirin to eonsider the application to 
actual vessels. 'I’iie rn s Do/iits is now fast approach- 
ing (oinpletion, and is the first in whicli a large-scale 
iiislaJIalion of Siotl-Still engines has been fitted. 
In this system the cyhinler on oiu' sale of the piston 
IS used us an oil engine (Iwo-stroke. Diesel cycle) 
and on tlie other side as a steam engine. The w'ater 
111 tlie jaeki'ts IS kept at working steam pressure, 
and any heat passing through the (ylinder walls is 
usctl to gener.itt' sie.im. Meat is also vceoverod from 
the ('xhaust gasi'sbv moans of a regenerator, and also 
by a iced lieater I'hc in.s. Dohus is joo ft. long and 
has a (lisplatemenl of 1 1 ,030 tons Tlu' total powrer of 
2300 b.h.p. IS divided bi'twecn two main cngine.s 
of four cylinders, each 22 in diameter and 3b in. 
sttoke, and running at 115 to 120 lev.s. jier min,, 
giving a sliip sjieed of about 1 1 knots when fully loaded 
under .service conditions Steam is generated at 
about T40 lb jier sij in , and is first employed at the 
back of the piston in one cvlimler acting as a liigh- 
pressiiri' piston, and then is taken to the other three 
eyimders, which together ait as thc low-pressure 
cylinder. Ollicial trials of thc engines have been 
made by the Marine fffl hhigine Trials Committee 
appointed by tlie Institutions of Mechanical Juigineers 
and Naval Arehiteets. Their report has not yet 
been issued, but thc following summary is available : 
Average meaq effective pn'ssure, oil engine, 77-8 lb. 
per sij. in. ; average m.e.p. steam cycle referred to 
oil engine volume, (i-O Ib. per sq. in. ; total average 
m.e.p , 84-4 lb. per sq. in, ; revs, per min., 122 ; 
total indicated horse-pow er, 1425 ; brake horse-power, 
.1251 ; mechanical efficiency, 87 8 per cent. ; oil 
consumption per b.h.p. per hour, 0-356 tb. ; steam 
' evaporated per hour, 2400 lb. An account of the 
engine, wnth photographs and drawings, appears in 
'Engineering for November 2$. „ 
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The British Empire Exhibition, 1924. 


interest throughout the British 
' Empire and elsewhcrt; was aroused l>y the 
Iinjicrial ( tniference, attended by statesmen and 
representatives trotn the constituent parts of the 
iuTipire, wliich recently concluded its sittings in 
London. Among the subji'cb. dealt with at this 
histone gathering was tiie natural resoiirtcs of the 
Empire ami their eK]doitalK>n, and practical expression 
to many of the ptjirits raised will he given hv the 
British Empire ICvhihilion to l.>e held ne-it year at 
WemblcN’ During the suiimier months, Iroin April 
untii October, the Exhilntioii wdl be a centre of 
attraction tliroughout tin' l^ritisli JCmpiic* and indeed 
throughout the world. J'lie immediate ol>|eit will 
be to furnish a di.sjilav ol tlu* natural lesnurces of tlie 
countries of the Dntisli J.mpire and the activilu's, 
industrial and social, ol their peo]>les ; the ulterior 
motive IS the ])roino(ion ol Imperial trade In ellect, 

It should be an un[)ressi\'e spc'ctacde demonsi rating 
tlie progrc.ss ot rivilisatJon 

Die schenu’ for a Hiitisli l-anpiri' ICxhibitioii was 
put forward m i<*i3 bv the late Loid SlifillKona, but 
it was not until mho that definite steps were* takpii to 
promote such an exhibition. \ j)rovjsional coinmittec* 
secured the approval of the Hoard of 'I'r.tde, the King 
graeiou.sly consented to become palnai, tind in June 
ifl2C) the projc'ct was tornially launched at a meeting 
held at the* M.insion J louse Die Ihmce ol Wales 
became president of the genet td conunittc'e, and in 
December i<)2o an Act ot I’ailiameiit was passed 
authorising tlie Dovenmicnt to eoulributi- to Ihe 
gUciranlee fund, and llu> llomimoiis Overseas wc-re 
lormalh invited to tcd\o ]iart m the I'lxhibition A 
Site of 150 acres, .sijic(> increased to 200 acies, was 
8t‘lccted at Wembley, and uoik was commenced. 

Die magnitude ot tlie part in the Exhibition which 
will be talv'cii by the' Dominions Overseas can be 
gatherc'd from the following figures: at the Haris 
Exhibition of H)oo, 11u*y had Oo.ocio .sq ft. , at the 
White City m Eoiidon m i<ioS. 110,000 sc[ It , at 
Wemhley they are Jiaviiig 000,000 700,000 sep ft of 
sjiace. Mo.st of Hu; Dominions are building pavilions 
to display their exhibits. Australia is spc-iidiiig a 
quarter of a million pounds on its ch‘ijila\^ . the 
Indian hanpire, about 107,000/. ; NAwv /ealaiid, a 
mimmuni of (10,000/ ; and the other Douumons, 
amounts 111 acxxndaiu c* with their .size Die luiilcliiig 
for Australia alone covers 1 30.000 sep ft , while the 
Governmciil of India has occiqued ino,c)oos(| ft 
Other notew'ortlu' buildings within the* grounds are 
the Palaces of Industry ,ind Machinery, and the 
agriculture section, which will house flu* Home 
Country exhiliits, and a building for the conferences 
which are to be an miportanl fealurt; ol the Exhibition. 
To turn to a lighter side, iherc' is a sports stadium 
about one and a half times the si/e of the Coliseum 
at Koine, which will .iccommodale 125,000 .spectators, 
and an amusement park wdiere, the usual c*xlnbitioti 
amenities will be ]mn ided. MI the pnncqial buildings 
of the ICxhihition arc’ ot a perinanent and .substantial 
nature, and it is hoped that the .site will be the home 
of future large-.sc.ile exhibitions. 

The Ifritish Empire Exhibition is ilsc’|f of the nature 
of a company, and the funds necessary for the 
organising work and construction have been advanced 
by banks on the security of the guarantee fund. If; 
is hoped that the receipts from gate-raoncy, sale of 
space in the Exhibition, and other sources of revenue,' 
will render' it unnecessary to call on the guarantors. 
At the clo.se of the Exhibition, the property will be' 
vested in a body of trustees, to admijiister as a aite^, 
for exhibitipns, and profits obtained, subject lo 


first charge in favour of the guarantors should it have 
been nedessary to call upon them, is to be devoted to 
public objects. 

Jn order that the Exhibition may fulfil its puipose — 
to display the natural resources of the British Empire 
and the "activ itics of it.s people — it is obvious that a 
wide range of exhibits must be included. To all, the 
general condition is attached that, if manufactured, 
they must have be(*n manufactured mainly within 
the ICnunre, or, if raw matenal.s, they must have been 
produced witliiu the ICnqnre To organise such a 
vast and varied collection is a task of no mean order. 
For Ihis purpose the exliilnfs have been divided into 
lo sections, 45 groups, and 150 classes. Among the 
section Jieadmgs are food, winch includes agriculture, 
lislieries ami food jmKlucts . raw^ lualenals, including 
inincrals ami foicst products ; education, science and 
art, including the seveial grades of education and 
human, animal, and jilant diseases of the tropics, 
('.roups III oilier sec lions are devoted to aeronautics, 
telegrajiliv and Icleplionv, diemical plant, dyes, 
instniments, hygiene and sanitation, and social 
economv More than tJiirtv coniinittee.s Jiave been 
appoinled, each consisting ol experts in a parLicnlar 
subject 01 branch of indiistrv, to de.d with the exhibits, 
III some cases, tlie organisatjoii of exlnbils has Ix'en 
imderlaken bv recognised trade aswoc latiuns , c ^ the 
British ICngineeis' Associalion is arranging tiu' geiuTal 
enguieeiiiig seclmn, Lite Hntish JHi'clnc.al and Allied 
iManniacturevs' Association the eh'i.tncal engineering 
section, the Soeic-lv' of Motor xMamilacturers ancl 
Tiadc'rs the molor transport .'ic'clion, and the Associa- 
tion ol Hiitish ('hemual Manufacturers the chemu-al 
.section. Hiire sc'iem e exhibits arc l)emg airanged l\y 
the Koyal Society and the Association ol British 
(.'liemical Maimfactnreis, the latter body liaving 
iimlertakeii Hu* whole; of the pure chemistry .side 
d'lie c.heinieal section itself Wfill be a sell-coiiiaincd 
jiaJl w'ltli abemt .jo.ooo sq. ft of llooi sjiace within the 
Halacc of Industry, and the chemical manufacturers’ 
association is .sjiendmg 100,000/ on it. The; bulk of 
the .siiac'c will be devoted to exhibits from the leading 
linns of clieniical manufactiircTs in Great Britain, 
wliiili will be arranged roughly in live groups: (i) 
heavy ehemicals, (2) dyestulfs and intermediates, 
(3) line chemicals, (4) soap and perfLiniery, and (5) 
scieiitilic. (Jm; small seel ion within the Clii;mical 
Hall. 2500 sq. ft ill area, wall be devoted to pure 
cdicmistry, and it is hoped to dc;monslrate here the 
body ol scientihc research on winch the chemical 
imluslr>' of Great Britain rests. The organisation of 
the scientific section is in the hands of a comrnittt;c of 
rc'presentativTs of scientific societies interested winch 
was recordc'd in our issue of November 3, p. 665, 
This comimt tee and the Koyal Society’s committee ou 
scientific exhibits have three members in common, 
and in tins way it is hoped to avoid overlapping. 

It will not be possible in the space available torthe 
scientific section to attempt a aimplete, stating 
exhibit illustrating the achievements of moclern 
chemistry. The difficulty is to be overcome |)y 
providing a succession of exhibits which will follbw 
one anotlicr during the period while the Exliibition 
remains open. E'or this purpose, the subject IIS'S 
been broken up into a number of sections or branches, 
and distinguished authorities in the vanpus branches 
are arrahgihg ^pptobtiate displays ychich . will be 
"'staged" k ‘ Sutcceisioh., tbb names of 

those who have agreed Dp act in .this qapacity was 
given in iNATUSi^Uxjf’,; ^Jp. , log. In 

connexion with siqtion, a 
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and purpose of the various exhibits will be available, 
and it is hoped to be able ,to publish a volume, each 
chapter of which will be contributed by an authority 
on the subject discussed, recording in more technical 
language the state of chemical knowledge at the time 
of the Exhibition. This volume should be a veritable 
milestone in the history of chemlstr)^ and should 
prove a source of information and inspiration for 
scientific workers for years to come. 

The onus of the succes.s or failure of the whole of 
the chemical exhibits has been accepted by the 
Association of British Chetnical Manufacturers ; and 
now that arrangements are nearing completion, the 
Association has adopted the courageous policy of 
giving wide publicity to its doings. Statements have 
been issued to the Press, and scientific journals with an 
interest in chemistry have Viceii jirovided with more 
detailed information This has doubtless done much 
to arouse interest, especially in the scientilic world, 
in the display which is to represent chemistry and 
chemical indiistr\ at Wembley. 

The Royal Si'iciety’s coinmittee on scientific exhibits 
at the Exhibition is faccsl with a dilficult task Tlie 
progress of British science in all its branches, with the 
exception of chcunistry aiid allied parts of jihysics, has 
to be denuuistrated impressively and ('tlectively m a 
space of 2200 SCI. ft , by nicsins ot a grant irom the 
Government throngli the* Department of Overseas 
Trade Hcrc^ again the iielcl has been divided up into 
a number of jiarts, ctach of which lias been juitinto Ihe 
hands of an authorlt^^ The* first classification consists 
of a primary group (uiathematics, aMrouoiuv, and 
physics), and a S(*condary group (mcteorolc^igx , geologv, 
metallurgy, engineering, and aeronautics) In e.ieh 
subject there will be («) evhiluts ,uid demonstrations 
illustrating current resc'arcdi, {h) instruments, and (c) 
historical matc;rial, il space pcrniits. Instruments will 
be sliow'u mainly irom tlie Nafional Phvsical Labora- 
tory and ihe lc?ading iTistrumeiit makers, while the 
historical maternal, consisting ot jiortraits, historical 
apjiaratus, and .so on, will be di.iwn mainly from the 
Science Muscnim and the Royal Institution 

In organising the jnire science exhibit, the* aim of 
the Royal Socaety's committee has been not to show a 
mere gronj) of apparatus, but to lake- some new law 
or principle, to trace its history, and demonstrate 
the c;onsecpicnces ot its discovcrv. Thus, to gi\e an 
example, one senes of exhibits will illustrate the 
discovery and subsecjncail history of the electron. 
Starting from tlie work of Sir William Oookes, 
illustrated by .some vacuum tubes showing the 
cathode rays and the other consequences of an 
electric discharge m a vacuum, we shall pass to the 
researches of Sir J. J. Thomson and the discovery of 
the electron as a detmite entity moving with great 
velocity, carrying a fixed charge of negative elcctricit}'', 
and having the same mass whatever be its source. 
This work leads on to the discharge of ions from hot 
bodies, and the early experiments of (iuihrie and the 
work of O. W. Richardson, on which most of the 
known laws governing that discharge are based. 
Then will come the original experiments of Fleming, 
the phenomena observed in an electric lamp, the dis- 
covery of the thermionic valve and its use as an ampli- 
fier of wireless waves, and in many other directions. 

^The National Physical Laboratory is responsible for 
k section oh .measuring instruments, illustrating much 
of its important work lii the maintenance of standards 
of all kinds — ^themtal, up to fiemperatnres of 2000® C.;’ 
and eleptrical, frdm the ctmr^ts and voltages used lA 
ordinary practice t6 those st^^radio of »om%. 

500,000 tO-the s^ond. On the'^ineering side there 
will be es^its to recent work on the 


fatigue, and the nature of the relative motion of 
tlie molecules of a crystal when subject to strain. 
Wherever possible, the exhibits will take the form 
of demonstrations, the whole object of the committee 
being to avoid a “ museum “ of instruments. The 
biological exhibits will be selected to indicate some 
aspects of the progress that has been made in zoology', 
botany, and physiology, and the varied nature of 
inoilern researches m these subjects. There will also 
be exhibits showing recent results of the study of 
atlapfation, \ariation and heredity, sex-dotermiriation, 
the phvsiulogy of development, etc. 

Finally, arrangements are being made for a series 
of short l(‘ctures by scientific workers m connexion with 
the Exhibition. In sliort, an attempt is being made 
to jiresent pure science to tlu; workl as a livniig and 
progressive subject, and to demonstrate the high value 
of the work which h.is been earned out and is still 
going on m the scientific laliora tones of the Empire, 

In adihtion to tlics(‘ jmrely scientific exhibits, theie 
will be sectional ('xhiliils dealing with the ajiplication 
of science to industry. These* will be in the hands of 
a committee ol the Defiartment of Scientific and In- 
dustrial Rese.irdi, acting on behalf of the various 
Re-si^icli Associations Such exhibits wall be grouped 
with their related industries, which wall provide the 
necessary funds as part of their general exhibits. 
Government research organisations will not have 
sepaiato exhibits except in so far as they il]u.s- 
trate the woiking of jxirtuular industries such as 
mining and agriculture , tlicir contributions wall go 
with the pure science exhibit organised by the Royal 
Society committee 

Kefiaema' was made above to what may be termed 
a C'oiigicss Hall, whii h indudes four conference halls 
watli apjirojniate commitlee rooms, etc., capable of 
.sealing 2112. 550, iSo, and 1 ‘jo persons re.spoctively. 
A small committee, iindci iJie cliairmanship of Sir 
Lawience Weaver, is making arrangen^eiits with 
various liodies which arc' orgam.sing conferences to be 
held at the Exhibition Among tin* numerous im- 
portant gatluaings wdudi liax e already been iixed, we 
may mention the following : an Enqiire Mining and 
Melallnrgical congress imdiT the presidency of 
Visctmnl Long of Wraxall, organised by the Institn- 
tionsof Mining ICngini'crs and Ikdroleum Technologists, 
the Mining Association of Great Britain, the Iron ami 
Steel institute, tlie Tnslilute of Metals, and the 
National Kcderation of Iron and Steel Manufacturers, 
to be held during the first Avcck of June; a textiles 
conference, organised by the Textili* lustrtute, during 
the second wxx'k of June; a World Power tonference, 
organised by the British IClectncal and Allied 
Mann fat tu refs' Association, during the first and 
second w'i‘eks of Jiilv; a Museums conference, 
organised by the Mu.seiitns Association, during the 
third week of July : and a confereiu'e oil Science and 
Labour, iirgamsed by the Bntisli Sciente Guild and 
the National joint Council of the Trades Dmon 
Congress and the I .abour Party, on May 30-31. These 
coniereiiccs will In* an important phase'in the activities 
associated with the JLvhibition, and the exchange of 
views promoted A\ill have efiects of world-wide 
significance. 

Thc'Brilish Empire hixhibition at Wembley next 
year will, it is true, be an epitome of the products 
and the activities of the British Empire. Rightly 
organiscKl, it Can be more. It can show the people of 
fprreat Britain* of the British Empire, and, through the 
^ nfiriierous foreign visitors it is certain to attract, of 
' , whole world, the progress of industry and the 

purely scientific work on which all industry is based, 
m turning to man's need And comfort the natural 



918 


NATURE' 


[December 22, 1923 


Variations in the Level of Lake George, 
Australia. 

O N May x8, 1876, a letter appeared in Nature 
from Canon R. Abbay on the subject of the 
changes in level of Lake George, in the south-east of 
New South Wales, whicli in tlie past hundred years 
has varied from a small swamp to a dejith r»f -^5 feet 
or more. We have now received from Canon Alibay 
a letter and a diagram sliowing the variations of level 
in the lake from 1817 to 1018. The latter, which is 
reproduced in log 1, was drawn fioin information uun- 
piled by the lab* Mr. ll. C Russell, Government 
7\stronomer of New South Wales, nj) to 1904, anti 
since that date by the Coninionweallh Meteorological 
Bureau. It also shows the “ lesidual raiutall curves ” 
for (ioulburn, the nearest station, an<l for Sydney, 
150 miles ihstant. A lesidnal rainfall curve is 
obtaiiu'd by finding the thilerenee of rainfall for 
each yt'ar from the aveiage for the whole j>enod 
and adding up the du'lercnces for suetessive years, 
so that the liguie plollt'd tor any ye.ir re]m‘S('uts 
the total excess or deficit of rainfall from the heginiimg 
of observations until that year Tlu* tairxes f,how, 
as Canon Abbay points out, that while lamtall is 


L (Actual level, inches from base) =0-36 R +0*36 S 

The years in which the lake was dry have beei 
omitted from the calculations. The results confirn 
those obtained from Lake Victoria, that variation 
of evaporation are probably more important thai 
rainfall variations in determining the level of lakes 
and that the rate of evaporation is appreciably 
greater wdieri sunspots are few than when they ar 
numerous. 

The diagram shows that the rainfall at (ioulburi 
agrees fairlv closel)^ with that at Sydney, but if th 
rainfall at several stations over the lake basin hac 
Ineii available for a long jicriod, there is no doub 
dial die correlation with their average would haw 
been appreciably higlu'r tliaii that with Sydney 
rainfall. It also a])])<'ar.s that the evaporation a 
Lake (ieorge is not determined by sunspots to th 
.same extent as that at Lake ^'lctolia. As Canon Abbay 
points out, the freciuemv of vvest and noith-wes 
winds would be of great importance in this con 
Tiexion, and this would be governed by the pressur 
gradient between, sa\, iMelhoiiine and tinsbane. 

In 1873 C.iiion Abbay thought that the rise in th 
lake, whuh had proceeded fairly steadily from abou 
18 until that flate, was connected w'lth the de 
stiuctioii of " bush,” allowmig the lamfall to rm 



evidently an important factor m the level of the lake, 
there must also he other mtluences at work 

The lake is without outk't, and we may actordingly 
regard its changes of level as determined liy the 
balance between the rainfall ami evajjoration m its 
basin, the loss by se<ijttige prohahiv being negligible 
As a measure of rainfall the long .senes of oli.serva- 
tions at Sydney has been employed fiom the com- 
mencement of the ollinal observations in 1840. The 
question of evajHiralion is more ditlicull, but it lias 
recently been found that m the (Viitrul African 
lakes, Victoria and Albert, the amount of evapoia- 
tion bears a very close invc-rse relationship to the 
number of sunspots, the correlation coeffieieiit 
between lake level (T.ake Victoria) and sunspot 
number, after elimination of laiiifall, being as liigli 
as + 0*90, and much higher than the correlation w itli 
the average rainfall m tlui basin. Jn the case of 
l.ake George, a few years ol heavy rainfall and shglit 
evaporation result in a con.siderablc rise of level, 
and if they were succeeded by a senes of dry hot 
years the lake level w^ould fall gradually'’ until it was 
dry or until another wet pcnocl supervened. It w-as 
accordingly found best to correlate the changes in 
level betw’ecn the beginning and the end of each 
year (L') with Sydney rainfall (R),c and average 
sun.spot number (S), during the same y^ear, and the 
following results were obtained : 

Correlation between change of level and rainfall ; 
influence of sunspots eliminated : r~ +0*35. 

Correlation lietween change of level and sunspots ; 
influence of rainfall eliminated : +0-39. 

The regression equation is : 

L‘ (in inches) - 0*96 R (in inches) + 0*43 S (Wolf's No.]t. 

The corresponding etpration for Victorj|t, 

Central Africa, ms ; : ‘v '' ■' f;; L L 


into tlu* basin wntb little loss, but the subs(!quen 
fall in level showi'd that this could not be the cause 
.sin0fe the destruction of the hush continuefl whil 
tJie level of the lake was lallitig. 'I'ho nineteen 
year Dcnodieity which has been advocated m con 
iiexion w'ltli Australian xv(*ather occurs m the lak 
levels, though not very definitely, and there is als 
an eleven-year periodicity tonnected with the sun 
spot ellect Tlie tw'o chief maxima in the leve^ 
about i8.ii and 1873, and the two chief periods whe; 
the lake w-as dry, about 1848 and H)05, are separate 
by intervals of 34 to 37 y’car.s, and may represent 
(juasi-penodicity^ of about 3b years caused by th 
interference of tlu'sei two periodicities , but weathe 
cycles arc treacherous things, and it would not b 
safe to base a forecast on them. C. E. P. B. 


Geological Progress in India. 

I T is .satisfactory to notice that, in spite of financia 
stress in India, the (Tovernment has continued ti 
add to the stall of the Geological Survey, which, witl 
the recruits recently selected, now includes 26 out 0 
the sanctioned 30 officers of the senior grade. Th 
progress of work also during the last few years, sine 
the return to normal duties of those officers who mr 
on active service, has resulted in an approach t 
completion of many lines of work that had been fo 
some time necessarily left indefinite. Among thes 
the classification of the Tertia^beds of Burma, am 
their correMtioh vrith the TertiariCs of Western Indi 
and Uie standard st^^ti^aphical scale of^ Europe, ar 
now showing distinct simis of stabUdr^.' ‘J 

The untimely death of 11 ^, E.Vr^d^urjg ][Naturi 


April 14, p. 505^ preyoits^ 
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the papers which he has published already, together 
with the work especially of Dr. G. de P. Cotter, are 
sufficient to permit of a satisfactory classification of 
the Burma Tertiaries, the correct correlation of which 
is of great importance to the petroleum industry of 
the province. Of the distinct steps forward, one of 
the most important has been recognition of the 
precise nature of the lateral variation in facies, 
especially that from north to south, in consequence of 
the progressive rise and silling of the meridional 
marine gulf which existed lo the easl of the Arakan 
hills in early Tertiary tunes. Extended mapping of 
the formations shows how fre.sh water formations m 
the north pass southwards into beds of marine origin, 
while estuarine and littoral beds pa.ss into those of 
more settled marine origin. 'L'he papers of IMessrs j 
Vrcdenbiirg and Cotter published in the PtTords of j 
the Geological Survev (vols. h. and hv.) bring together 
the main results of this work expressed m tabular | 
form, and additional details have jnsl been issued m i 
a posthumous papi'r by Mr \TcdeiibHrg (vol Iv , 
part 1, 1923) 

The correlation of the Thirnia 'rertiaiies with other 
areas has been based inamlv on marine fossils, but, 
meanwhile, most valuable studies of the vertebrati* 
remains included in fn'shwati'r beds have been carried 
on by Dr (1 JC. Pilgrim. Most of tins h.is been in 
connexion with the younger ierli.ines of the famous, 
but, as it ])io\c*s, not entirely w'ell -known, loialities 
of the west and uorllvwi'st, Recent woik in tlu* 
T’linjab Salt Kangi’ sliows that some revision ol the 
corri'latioii tables will be uectssarv, and that it will 
be possible, when tlu* iiewb' discovered vertebrate 
remains are studusl, to correlate bv diiect fossil 
evidtmee the lower and middle Snvaliks of tlie Salt 
Kaiigo with thos(' ol the Himalayas 

The director's report of the Siirvtw for just 

issued by J)r JC. H I’ascoe in tiie Records, flescnbes, 
besides a summary of Dr Pilgrim’s most recent work, 
some interesting results m other jiarts of India, in 
addition to those s(>paratelv noticeil m jirevioiis pages 
of NATi’ur Among these, an inlereslmg discovery 
ol true Gondvvana loal has been made in the Simthern 
Shan States, nidicaling a Iiirassir or Rhadic age, 
corresponding to a part of the iqiper division of the 
Gondwana svsteiii in India and some of the coal beds 
of 'roTikin 

Considerable additions have also been made 
recently to our knowledge of the Deccan trap and of 
the dykes through which the lava attained the sur- 
face. Recent work by Mr. H. Walker in the Tapti 
valley reveaks the interesting fact that the river, for 
more than 30 miles in an east-west line, follows a 
fault valley, .rtnighlv parallel to the general tendency 
to rifting which Sir Thomas Holland referred lo m 
his presidential addiess to Section C (Geology) of the 
British Association at the meeting in Australia 
(Natohe, vol. xciv., September 3, 1014, p. 8) as a 
preparatory condition for the outflow of the Deccan 
lava sheets. 

Another feature of general interest arises from the 
long-delayed analyses of brmes from the Sambhar 
lake in Kajputana. The economic cpiestion which 
led to a special investigation of this lake 20 years ago 
arose from the observation of the salt-manufacturing 
officers that the lake showed signs of depleted re- 
sources and consequently possible loss as a source of 
Government revenue. The investigation undertaken 
in 1903 by the Geological Survey showed that, while 
the total amount of sodium chloride »stored in the 
silt rendered nervousness on this account unnecessary, 
there was a possibility that thh continual removal of 
pure chloride as, salt and the . consequent increase in 
the nronortioa ‘Of . residual carbonate and sulolmte 


among the soluble salts might increase the difficulty 
of customary manufacture by fractional crystalUsa- 
.tion. A methodical system of sampling was then 
.undertaken annually from v’arious parts of the lake, 
and Dr. W. A. K. Christie has recently analysed the 
products. A summaiy' of his results shows that there 
w-as a small but definite deterioration in clilorlde as 
the result of ten years’ work in extracting salt between 
1907 and loib. Taking the two five year periods to 
tone out annual variations, the ratio of chloride to 
other soluble salts in the lake brine has dropped from 
80‘oo • i3‘<)i to 85-38 . 1 In the brines obtained 

from the sublacustrine silt the corresponding ratio 
has fallen from 8vi8 - 10-82 to 81-07 : 18-03. A.r- 
rangemenls have been made for resuming the annual 
saniphng of the brines ; for unk'ss a system be devnsed 
for recovering some of the other salts, the value of the 
lake as a source of salt will cease long before there is 
any approach lo exhaustion of the total supplies. 

Palaeontology at the American Museum 
of Natural ’History. 

"Pi IK researches of tlie jial.touf ological department 
* ^ of the ’\meric.in Mnseuin of Natural History 
for the Years 1*118 to 1*121 have now been issued as 
a volume, making the siwenth m the series. In all 
thi'Te are Iwenty-thn'c, papers contributed by Prof. 

H. J-'. Osborn, Dr. .Matthew, Dr Gregory, Messrs, 
(iranger, .Mook, Yon llnene, Miller, Gldle^^ and Camp. 
I'rof Osborn describes some new Titanotheres, mostly 
primitive forms, from the Huerfano, and 111 two other 
papers conlimies his stmlies on the T’roboscidea One 
IS an account of some Ainencnn mastodons, and the 
j other is iinporlaiiL as giv mg his views to date on the 
j evohilioii, phvlogeny , and classilication of the elephant 
group as a whole. Dr. Matthew, in addition to 
fauiustic. jiapers, continues, with Mr (Granger, the 
review of the faunas of the Koceiic deivisiLs of the 
United States The jiapers bv Messrs. Gulley and 
Miller are faiiiiistic I'heri' is a series of ten papers 
bv .Mr Mook on crocodiles, recent and extinct ; a 
paper by Mi. Von llnene on reptilian and stego- 
eephah.ui remains in the f!^opc collection; and three 
by 1 >r W K. (iregory, one of them in collaboration with 
]Mr. Camp, which are continuations of his studies on the 
comparative myology and osteology of vertebrates. 

In considering these contributions to our knowledge 
of pal.eontology, for the value of which the authors' 
names arc a sufficient guarantee, it will be noticed 
that the bulk of them are continuations of previous 
studies, and arc designed to attack definite problems. 
Such, for example, is the senes by Dr. Gregory on 
the muscles and bones, where various parts are 
compared one bv one and worked out in a most 
systematic manner. These papers will form a mine 
for other workers. In the same spirit is Mr. Mook'.s 
intensive stiuly of the crcxxxlilcs and Prof, Osborn’s 
on the elephants. 

The volume is a wortiiy memorial to the energy , 
and devotion of the president and staff of the museum, 
and the museum without doubt gains from this 
advertisement of its activity. I f the publications by 
members of the .start of the paheontological depart- 
ment of the,British Museum for a similar period were 
gathered together, it is probable that they would 
make a worthy companion volume, but, being widely 
scattered in several publications, the public has never 
the opportunity to discover this fact. 

It may further be noted that, in the period covered 
by these communications, the American Museum from 
its palaeontological department alone sent six expedi- 
tions into the held as far as China, India, and Cuba, as 
: . well as in the States themselves. 
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University and Educational Intelligence. 

J5TRMINGHAM. — Thc degree of D.Sc has been con- 
ferred on Mr. C. S. h'ox for a thesis on "The Bauxite 
and Aluminous Laterite Occurrences of India,” and 
supplementary papers ; and on Mr B VI Gnlfith.s 
for a thesis on ‘‘The Phytop.aukton of Bodies ol 
Fresh Water, aiul the f'actois deterniining il" Occui- 
rence and Conijiosdiou,” and supplemental v }'a])eis. 

(’AMnr<iD(;n — Mr S W. P. Steem ha.s been elei ted 
to a fellowshi]> at C'hnst's College 

'Phe seuetaryslup of the Itoard of Keseaieh Studies 
has become vacant by the resigruition of Sir Oeoilrey 
Butler, now elected representative of the l-mversity 
in Parliament, who has done valuable work in steering 
the new seluane for tlie I'Ji I). degie'^* suecessfullv 
past ceitain initial dilln ulties 

It is proposed, subject to ilie appro\'al of the 
Statutory (commissioners, to bring all I ni\ersitv 
officers appointi'd in tie- fiitun* under such piuision 
scheme as shall bi' adojilLd by thi' Pniveisity and 
approved by th(' Comnussioneis , and further, lor the 
University to lake ]>oueis to tome to an agreeiijenl 
with present holders of Unixersitv otlites w he/eb^' 
they may come iiiuh'i the gcneial ])ensiou si heme 

It is proposed to admit to the privilege's of afliha- 
tion graduates of <.(>itam oLhei unneisities who 
have graduated with hrst-i kiss honours without the 
present restru tion that the\’ must have ji.issed in 
English, niathematiis, .ind Latin or Greek at one 
ot the examinations leading to their present degree. 

EDTNiuJRGri — On Monday afternoon, Detembei 
10, the Kt Hon. S M Ih uce, I ’iinii' Minister of the 
Uommonweallh ol Aiistrali,i, visifi'd the Unueisitv 
and received the honoraiy dcgn-e of Doctor of I.aws 
Ml. Bruce, was warmh reieueil, especially bv a 
number of .Vustrahan sfiidi'iits, w ho formed a compact 
section of the audience and who gave their distinctive 
call. Inaspeei'h mimediati'K lol lowing the ceremony 
Mr. Bruce emphasised the great nc'ed tlu'y fell in 
all the (Jverseas Dominions tliat men ol imuersity 
training should take im leasing interest in the allairs 
of their respective (diintric's. At no tiini' in the 
history of Great P.ril.uu^i the ICmpiie .is a wliole 
liad it been more impeiOTve tlial Ihev should have 
these men, with all their tr.idi I ion.it ideas gatlwred 
in thc university, to give ol tlien senu.es freely and 
willingly to the country and to set ,i standard of good 
citizenship He appealeil foi renewed unity of thi* 
jieople, and said that ‘ a strong and imited Biilisli 
Umpire is the greatest hope theie is to clay for the 
future peace of the world and for the hajipniess 
and security ot the whole of humanity.” 

SiU'.Finii-i).- -The following appointments li.ive 
been made; Mr. I\’ A Morrell, to be lectiirc'r in 
radiology ; jMr. G. Wilkinson, fo be Icc'tiircT m the 
history of medicine; and Dr. D (' Bairon, lo be 
assistant-lecturer m meduine ^ 

London.- -The fcdlowing doctorates have been 
awarded: PhD. {Scunic) : Prabhatcihandra Sar- 
badhikan (Imperial Uollcge Koyal (.'ollege of Science) 
for a thesis entitled ” Cytology^ of Osiiiunda anil 
Doodia — Un the Somatic and Mciotic MitosLs of 
Doodia — 1 ” ; IMustapha Ahmed Abu Zahra (Imperial 
College — Royal College of Science) for a thesis entitled 
” The Mechanical and Graphical Solution of the Two- 
dimensional Motion of a Cylinder of a General Section 
in Viscous Fluid subject to Gseen’s Approximation " ; 
Hassan Sadek {University^ College) for a thesis entitled , 


” Miocene Period in the Gulf of Suez Area, Egypt.” 
PhJJ. {Economics ) : Emma Annie Wiaslow (London 
School of Economics) for a thesis entitled ” Budget 
Studio a^d the Measurement of Living Costs and 
Standards ” 


Mr. E C Daviks, a distinguished student of Prof. 
R. M Wild at tilt! University of Manchester, has been 
appointed assistant lecturer in choini.stry at the Natal 
Technical College, Durban, S. Africa. 

SiNru our issue of December 15 the following an- 
nouncements of the election ol rt'jiresentativcs of the 
Universities m Parliament have appeared : Oxford — 
Sir Charles Oman (IJ ) and T.ord Hugh Cecil (IJ.) ; 
Wales Mr. G Davies (Lab ). 

AruLTCVTiONS are invited ]>y thc committee of the 
Unn'tTsity ('ollege Hospital lor the Radcliffe Crocker 
tiavellmg .st^holarslnj) m dc'nnatology, the apjiroxi- 
mate \alue ol which is zHo/., tenable for a period of 
twelve montlis. to be spent at some place ot study 
outside the United Kingdom. Further jiarticulars 
may be obtaiiic'd from tlie Dean, Umversilc' ColU'ge 
Hospit.al Medical School, Univetsih Strei't, W.C.i. 

Tiu: New Vc:)rk correspondent of the' T/n/t’s' states 
that Mrs Montgomery Ward has giVen 3,000,000 
dollars (.ibout oijo.j^o/ ) to the North-We.stcrn 
Umversity, Chicago, to create a iniMical centre at 
the Unuersitv to be called the Montgomery Ward 
Memorial Vale Cniversity has rinnonnced that 
j..ooo,ooo dollars (about SHo.ooo/ ) ol Ihe 15,000,000 
dollars (.ibont 3.330,000/ ) kdt to it bv the beipjest of 
John W, Sterling will be used to cnei I a hluarv. 

Ui'.cKN r progress in vocational education in America 
IS (le.S(Tibe(l in the sixth annual report ol the Fcdciral 
Board for V'oiMtional Education. The enrolment 
iji schools aided by the board has iniTeascd steadily 
fiom roj.ooo in loiM to {75,000 111 lozz, m 
w^hic^li ve.ar then total expenditures amounted to 12 1 
million dollars. 'Plu' outstanding fealiiri' of this 
devclojmu'nt has been the growdli of the gi'iicral 
contimiatioii schools The mam -[nirposos of this 
tvpe <il school are thc same as thosi' ol tlu' (’ontinua- 
tion selmols provided lor In" Mr L'ish('r’s I'.ducatioii 
Act ol loiM Gf the 48 stati's, 43 now maintain jiart- 
timi‘ schools lor young persons who have h'ft full-time 
schools to go to w’ork, and 2 1 have enac ted state-wide 
mand.itorv or pcrnii.ssive part-time .school law's. 
Although till' enrolment in schools of this ty^pe has 
increased from 33,000 m 1918 to 228,000 in nj22, this 
number is less diati one-tenth of thi! boys and girls 
14 to 17 years of age not attending school of any kind. 
One notable aspect of recent progress in the vocational 
school movement is its mduonce on the regular public 
(lav schools ‘‘Tlit're is a new .spirit in elementary 
edneation , it is the spirit of attention to practical 
needs ” Uonversely the outlook of tlie vocational 
education programme is being broadened so as to 
include much more than simply ” specific prepara- 
tion ” for tlie technical proce.sses of a skilled trade. 
Some idea of the extent to which employers recognise 
the value of continuation schooling may be gathered 
from the fact that at least 25 national associations of 
employers have set up organised systems of training 
for employees, some with endowments ranging from 
2 to 10 milliofi dollars, The Federal War Department 
has developed an elaborate system' of testing for and 
teaching trades in tile Anny, based on a. polic^r of 
fitting men not Only for efiJective mijUtary service but 
also mr success in clvO life. : 1 

\ , '‘A V *4 
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Societies and Academies. 

J. ON DON. , 

Aristotelian Society, November 26.— Prof. II. 
Wildon Carr in the cliair.— J. \V. Scott: The in- 
cidence of mathcmatico-physical speculation on 
philosophy. Mathematical speculation upon philo- 
sophical questions is especially forceful at two places 
— the theory of the infinite and flic theory of appear- 
ances and their relation to rctihty The naive 
conception of the infinite ha.s been a common problem 
for philosophers and niathcmatieiaiis alike. K.mt 
declares that v\e can prove with eipial cogency thaf 
space or time both must be ant] cannot be iiilniite , 
and Galileo points out that an infinife mmibcr is a 
number such that tlu' numbei of numbers making 
it up is the sanit' as the number of niimbeis making 
lip a contained p.irt of if Plultisophers and mathc- 
matiuans alike do not stop at the diliieiilty of the 
na'i\e ctmceplion. h'or eacli there is .1 false as well 
as a true conception of inhnity, and their definitions 
are cunouslv alike 'J'he essence ol infinity consists 
for the inatliemalician in a certain relation betwetui 
the whole and its jiarts, and for the idealist jihilti- 
sopher infinity is only to be ascribed to wholes which I 
arc .s(*lf-coiitamed, siiih as works of art The other 
problem, naincl\ , the prnblem which of the contra- ' 
dictory appearances ol a sciise-pcrieivcd object is 
the real ajijiearance ot the thing, 111. iv be solved along 
th(' same lines l\‘rspeclivcs sum into a container 
The unify either of a tlimg 01 of a seiisiim is the unify 
ol an mlimliule , and an nitimtnde is something 111 
some sense sell contained. 

Deci'mber -Trot f P Nunn, jiresident, in the 
chair -Dorothy Wnnch • On certain aspects of 
.scientific tlioiiglil Many important scientific hypo- 
theses 1‘iiibody the assLiinjitioii that certain pio- 
pcrties ai(' inelexant to each other. They m.iy be 
grouped togidlicr nri'levame jiostu kites.'' Thus 
in the (jnnntuin theory tlierc is an important hypo- 
thesis to the effect tli.it the iMieigy ol a bundle of 
radiation given oil by an atom ol iiiallei to tlie ether, 
divided by the ircipieiuy vitli which it nianifc.sts 
itself to the .spectroscope, is alw.iys an integral 
multijile of a universal constant h. The a.ssumptioii 
States that tins ratio h has the same value, irrespective 
ol all physical and chemical propertie.s ol the matter 
which emits tlic radiation. Also other " coicstants 
ot Nature " such as the cliarge carried by an electron, 
the velocity of light, the universal comstant of gravita- 
tion, correspond each to a “ postulate of irrelevance." 
Einstein has suggested a postulate of irrelevance of 
a still more radical kind 111 his assumption that the 
laws of Nature arc invariant with resjicct to systems 
of co-ordinates which satisfy certain very general 
conditions. In the generalised theory of relativity 
these are the Gaussian systems 

Royal Anthropological Institute, November 27. — 
Mr. H. J. E, Peake in the chair. — E, H. Hunt : 
Hyderabad cairn burials and their significance. 
Cairn burials with stone circles are found scattered over 
the whole of South India. Their numbers indicate 
that important persons alone could have received this 
form ol burial, and the civilisation repiesented must 
have held full sway for a prolonged period. Pots 
are found inside and outside cists. Body positions 
are commonly " contracted,” tiiough ” extended ” 
and ” urn ” burials are found, and bijmt bones. 
Iron is found constantly, but iron affords no evidence 
of date in India. Surface denudation of more than 
fifteen' feet of hard soil in places and disintegration 
of granite slabs in f:he absence of salt afford evidence 
of considerable, age., History, shot^ that these 


burials cannot date later than Asoka in any case. 
Vedic writings are silent. There is a curious series 
of similaritie.s with early Egypt : (i) Cultivation by 
irrigation ; (2) orientation 01 graves ; (3) burials ; 

(4) jKilished black and red pots, red pots on ring 
stands, and pot marks, v.g. the "KA" mark; (5) 
lapis iK'ads, a stone foreign to Egyjit, and probably 
also to India. Parallel willi these resemblances ah 
equally striking senes of differences can be made out, 
such as the absence of stone circles in Egypt, though 
boulders abound 

December 4. -H. Balfour . On certain asjiects of the 
icclmology of the Nngas ol .Assam. The lield-obscrva- 
tion.s recorded were made (liirmg a three-months tour 
Ihiough IheNaga Hills m company with Messrs, j. H. 
Hutton and J 1 ’ Mills, rcsidmit officials of the I.C.S., 
in the winter of 1022, during winch some 30 or 60 
n.itive villages weic visited 'I'he prevailing system of 
“dry " cultivation hy jhuming, as contrasted with the 
elaborate intensive system ot “w(‘f " terr.icc-cultiva- 
tion pracli.sed almost c\'clusively by the Angami, has 
h.id devastating eflects upon Jiiiigle-giowth. Among 
llie Ao Nagas, when tire -making is jiractised for 
I (hvination or taking omens, it is not necessary to 
obt.'v.n <1 .sjiark The ordinary process Is followed of 
sawing a bamboo thong round a stick, but tlie latter 
need not be split as it mv^ariably is tor ordinary fire- 
making. Wlicu the thong brisiks the broken ends 
are eaiefully studied, and lIic omen is taken from the 
nature of tlu* tr.icliire I Ins use of an unsplit stick 
tor divination has not before been recorded. A type 
ol fish- trap is used, not belorc dcscnlied from the 
Naga Hills, the chief interest of which lies in its 
almost continuous disjiersal from this area through 
the Malayan and Indonesian regions to Melanesia, 
altordmg a valuable ciiltuie-hnk between the extremes 
of its geographical range. 'I'lus eulture-lmk is further 
emphasised l>y the loom ami by other items, which 
together throw hglit upon the route followed by 
eiilture-dispcrsal within this wide aiea. I'lie carved 
“figure-heads” embellishing the huge monoxyle 
dug-out gongs of the Ao Nagas arc conventionalised 
representations of the head ot the water-buffalo. An 
account was given of “ bull-roareis,” recently dis- 
lovercd by Messrs. Hutton and Mills to exist in this 
region 

Royal Microscopical Society (Industrial Applica- 
tions Section), November 28 — Sir Kenneth Chiadby 
in the chair. ’ - J E. Barnard : The characteristics of 
a microscope for general and special purposes. The 
tests for mechanical efficiency that should be satisfied. 
— S. H Browning : The application of the microscope 
to industrial diseases — C'. A Newton : The micro- 
scope in the examination of condensed milk. If a film 
of sweetened condensed milk be examined at a 
magnification of from 50 to 100 diameters, the sugar 
it contains can easily be seen. The sugar crystals 
afford an indication of the good quality of the milk ; 
if they appear clean and well defined, the milk will 
keep well, while in bad milk, or milk likely soon to 
become bad, there aiipears also an acicular crystallisa- 
tion of tlie milk sugar. Sweetened condensed milk 
in its normal state is too dense or too opaque for 
examination by the higher jiowcrs of the microscope 
necessary to observe any micro-organisms likely to 
be present. Diluting with nine parts of distilled 
water, a thinner film is available, and in the case of 
bad milk it is then easy to see yeast cells (causing 
milk to become ' blown "), and other micro-organ- 
isms if any are present. 

Linnean Society, November 29. — Dr. A. B. Ren<M!e, 
president, in the chair. — C. C. Lacaita : The Onosnias 
hi, Linnaeus and Sibthorp, with a note on those of 
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Toumefort’s herbarium.— M. J) Zalessky; On new 
species ol Permian 0.sinundacea\ An extension of 
Kidston and Gwynne-X'uiighan’s work on the anatomy 
of Permian tlsmundacea:: from Jiii.s.sia. Ferns of 
this affinity m Permian times had a .solid wood in 
the stem, differentiated into an outer zone of normal 
tracheidcs and an inner (ote of .short, wide elements 
'J'he leaf-trace, on its fjiitward course, changes from 
mesareh to cndardi stineture Tlie anatomy is 
described in Fiathyplcns fhcnyiboidahs (in whith the 
.stele was previously unknown), in two new species 
of 'riianmoplens ( / Kidstovi and T (tivynnc- 
Vuit^ham), anri m <i new s])ecies of Z.'desskya {Z 
uraliui) which may be a young state of Z graahs- 
C. 1, Withycombe On the iumtion of the bladders 
in Uiruitlaria vnJ^^tois bum 'Ihe bl.idd(“rs are not 
passive traps, hut (a]i1iiri‘ ])ie\ [>y active movemeiil 
m H'sponse to slimiili 'Ihe valve is a eonlmiiafion 
ol the wall , it is two (ills m llmkiiess, and closes 
the mouth compk-lc'ly vvluai its free margin is applied 
to the collar It (onsists ol tlnec ill-dclmi'd regions , 
marking the thud oi marginal flap aic lour laiioimg 
bicelliil.ir hairs wliidi are .senioiv The cpi.idrifid 
hairs lining the bladder (oiistantlv .ibsorb ihe thud 
within, until c<imlibnmii is reached betwi'in,^ the 
internal neg<iti\e pressure and the osmotic li'iisioii 
which can be excited bv the (i'll cjiiiicnt'- ol the 
liairs 'J'li('rc is now a i onsulci.ihlc tension ii])on the 
vah'c, tending to ])ull it mwaids This is pieveiitcd 
liy a cushion oi s^iciialisrd ceils vvillim llu collat 
Only an iipwaid movcmciil can possibh iclcasc the 
valve liom its (at<h. .md this is brought .dioiit 1)\ 
touching he sensory h.ms 

Eugenics Education Society, Jtcccnibci i.) — PioJ. 
JC. W. MacJtrulc m the iliait -A.' S Parkes • Some 
asjiei Is ol re]M()diu tion considered in lelalion to 
eiigenic.s. Inherent conslitiitiou is ol prime un])ort- 
ancelroni a engenical jiomt ol view, but the (ondirtoiis 
under which reproduction takes ])lacc‘ may have the 
eitect of limiting or .numu'iitiniT the development of 
the hereditary cjiialitn- li lepicdiu lion takes jil.ici* 
under b.id conditions, the tullesl exjiression of the 
inhentcd characteristics will be hindcrtxl C'ondilions 
obtaining during the maturation of the germ cells and 
during the gc'station of the tod us constitute lh(‘ most 
potent ot env ironiiumls 'I'hc age of tin* mollici is 
jirobatily one ot the most im])ortant iactors governing 
the ctticicncy ol the secondary scxii.il oigans of the 
Icnialc lor reproduction, and this is especially true 
of first birtlis. The oplmimn age for rcprodnc;tion 
seems, in the female, to be between twenty' and 
thirty years, and hist pregnancies oceurnng much 
afb'r this age are allt'ndi'd by great jirobabilities of 
mishap 

Cambkiuge. 

Philosophical Society, JSiovember 12. -Mr. ('. T* 
Heycock, pre.sulent, in the chair, — Lake ; Wegener’s 
theon’ of continental drift. 

Nov'cmber if>. Mr. C. T Ht‘yeoek, president, in the 
chair.— J, Barcroft and H. Barcroft : The hamioglobin 
ofAreiiicola. Thea band of oxy-haanoglobm in \rcni- 
cola is 1 8 Angstrom units nearer the blue than m human 
blood, and the a band in carboxy-ha’inoglobin 12 
Angstrom units nearer the blue than in man. Tlic 
pigment in Arenicola has a greater afiiiiity both lor 
oxygen and cartion monoxide than in the mammalia. 
The oxygen cajiacity in Arenicola is approximately 
o-oi c.c. of oxygen per hour, an amount which is of 
the same ATclcr as that necessary to maintain tlie 
respiration of the worm whilst its hole is closed at 
low' water. — C. Shearer : Direct measurements of 
axial gradients in embryonic tissue. — J. B. S. 
Haldane: A mathematical theory of natural aud 
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artificial selection. Pt. I. The effect of selection 
on the composition of Mendclian populations in 
certain simple cases is investigated by means of 
finite difference cejuations. Selection produces little 
change in the population when the rccessives are 
few in number, except in the cases of inbreeding, 
as.sf)rtativ e mating, and .sex-linked inheritance. — 
H. Munro Fox' (i) The spawning of echinoids. The 
extrusion of the genital jiroduets of echinoids is due 
to the contraction ot muscle tibies m the gonad walls. 
The contraction of these muscles can be artificially 
slimnlaled and sp.ivvnmg thus induced. A spawning 
m.ile .stimulates ripe imli vidua Is of both sexes whieli 
are in the neighbourhood to sjiavvn. After spaw'ning, 
Stroii^x’Uxevirolus hvuius r<*-forms n]ie eggs m nine 
days at a teinjHu.iturc of ly'-nf. (2) The migration 
ol a Red Sea crab through the Suez ( anal AeptHiius 
pela^’dis eommeneed to migrate through tlii* Suez 
Can.il ill i8<n, tvvc‘iity-Joiii years alter the canal 
was opened, and reached I’oit S.nd m i8o8 Tlie 
irab has now spiead along the Mediterranean coasts 
to .Mexandna and to Tlaila — N J (1 Smith: The 
parasitism ot 1 Ichmnihosporinw f:;ninni}(‘uni K.di 
[leat-stiipe disease ot bark'yl This fungus prodiu'es 
ieal-sln])c dise.cse without being jneseiit 111 the 
growing-point, and it lanses death it th.it point is 
leached The inngiis peiielratt's (Mch voimg leal 
(and liiialK tlu' ili.ifts ol the dev(“lo]ung e.tr) irom 
the (‘iivclopmg sheath, the lust slie.'Mli bi-mg mtected 
Iroin roniili.i, m\i<*lnini, or pi'rithecia borne 011 thi' 
seed or elsewhi'n' K N Salaman A k'al index as 
.1 hcl]) to ihe identitK’nlion ol pobilo varieties 'flic 
first lateial leallet on the lc‘t1 ot tlu' midrib ol e.u h 

leal is iiK'asuied, and its index ^ 100 (aUn- 

li'iigtli 

lated TliK^dcat index ot a varutv must be ascer- 
tained bom.' adult leaves on a healtliv plant, 'riie 
variation of the index wilJiin any givc’ii vaiietj is a 
norin.il one .uid represented b\ a norni.il Ireqiieiuy 
ciirvi' 'I'he probable error ol the dilleieuu' ol two 
nuans ol 20 eaeh is 0-7 A (litleieiice of two units 
in the index may be consuleied as ot sigiiilieance. 
( )t vaiieties ol winch the index vv.is measiinxl, 
the vxiliic of the latter vxiiies bcdweeii 50 and 72. 
Neither the place ol cjrigin oi secxl lubeis, nor Ih ‘ 
locality whc*re the pi. nils ate r.iised, h.ts anv ettect 
oil the IcMt index, jirovided that the plants aie hcMithy. 
'file Icxit mdc'x is ,i constant ioi e.icli vaiiely 

Dum.iN. 

Royal Dublin Society, November 27 — Prof. K. A. 
Werner in the chair P. W. K Brambell and J. B. 
Gatenby : ( hi the sii])])oscd homology of the Golgi 
elements of the mammalian nerve* cell, and the 
Ticbenkern b.itonett(*s of the genital cells of inverte- 
brates The Golgi appriratus in the smalle.st neurones 
ol Helix IS in the ])onniiclecir cxtra-ccntric position, 
surrounding an archcqilasmic sphere. In larger 
neurones it becomes dispersc'd around the nucleus and 
the individual elements become much more numerous. 
Biusophil granules, jirobably representing the tigroid 
body, and also lecithin (?) granules, arc described in 
the neurones. Tn silver preparations dark zones are 
found around the Golgi elements These probably 
represent a product of its activity. Long and some- 
times branched IJolmgren canals were found in the 
neurones. They were separate and distinct from 
the (Jolgi elements. They may be processes of the 
subcapsular, cells. From the position occupied by the 
apparatus in nerve and germ-cell, from its similarity 
of micro-chemical reaction in both, and from embryo- 
logicaJ evidence, it is believed that the nebenkem 
batonettes of the invertebrate germ';;Cells are homo- 
logous to the GoCgi network of the m^malian neurone. 
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— H. Dixon and N. G. Ball : On the extraction of 
sap from living leaves by means of compressed air. 
Branches of TUia americana and Sambucus nigra were 
enclosed in a strong cylinder in such a way*that their 
cut ends protruded. Compressed air at pressures up 
to 20 atrnospheres was admitted into the cylinder, and 
the liquid which exuded from the cut end of the 
branch was collected. This liquid was found to Ixi 
completely, or almost completely, free from sugars. 
Experiments carried out in early and late summer 
gave similar results. After the leaf cells had been 
made peniieable by means of toluene vapour the 
sugar in the expressed sap amounted to about 5 per 
cent. — H. H, Poole: Some experiments on the con- 
vection ol heat m veilical w<iter columns Eviicri- 
nients are described on the convection of heat in 
single and also 111 double vertical water columns In 
most cases, the flow ot heat increases much more 
rapidly than the tenqierature gradient. The sni.iller 
the column the more rapid is the rise of heat flow with 
use of gradient. It is concluded that, lor the small 
gradient existing m the earth the cflect ol convection 
in water-logged jioions rocks would be negligible. 
Where, liowever, water-filled lissiires occur, we should 
expect an ap]necial)le increa.se m the vertical flow 
ot hc<i1 

Royal Irish Academy, DecembiT to — Prof Svdncy 
Young, president, in the chan - ). 15 Gatenby . Notes 
on th(‘ Innnan o\aiy, with speci.il reference to the 
corjiiis lutcuin ot ovnl.'ition 'I'lie minute cytology ol 
the hitein (ells ol thn liuman (.oqnis liilemn is de- 
scribed 'I'heie is .1 Golgi a])paratus huger than the 
nucleus , the lutcm grannk's .ir<‘ not true tat, but aie 
jirobably ttu' nulochondtia io.uled with h])ochronie 
A iK'v t\])e of cell is desciibed, calk'd the stellate 
chroniojihil ((‘11, ])robabJy the hoiiiologui's of the 
clasm.'itoi ytes ol aieol.ir lonncctivc tissue J^issible 
cytologjcal (riteria I01 disliiigutshing between the 
corpus liiteum spnnnin and verum aie given 

hjnwniiKC.H. 

Royal Society, T)('cembei ^ — James Chumley : 
r)ee]i-sea dejxcsits of the Atlantic Ocean This 
detailed research was basi'd on .1 large .senes of 
deposit -.sani]>!es m ninnbei) colleiTe.d from the 

floor of the Atlantic by thirty-tive e.xpeditions bctw('en 
1857 and H)n, varying m latitude from <jo‘^ S. to 
6o‘' N., and in de])th from 110 to more tluui 4500 
fathoms. The examination of these mafc'rials was in 
progress at the Challenger Office, Edinburgh, under 
the superintendence ol the late Sir John Murray at 
the time of his death m 1914 Mr. Chumley, who 
was associated witli Sir John Murray tor a number 
of years as assistant, has fini.shed the descrqitions and 
worked up the results in accordance with the methods 
established by him. There are detailed descrijitums 
of 1426 samples, which cannot fail to be of signal 
service in any future oceanographical work in the 
Atlantic. The descriptions arc followed by a discussion 
of the mfoniiation furnished as regards (i) the various 
types of deposits, (2) the distribution of the different 
constituents entering mto the composition of the 
deposit. 

Manchester. 

Literary and Philosophical Society, December 4. — 
W. B. Wright : The search for concealed coalfields 
in the north of Ireland. Valuable areas of un worked 
coal exist beneath the cover of the nev^er rocks in 
the counties of Antrim and Tyrone. The structure 
of the area covered by the newer rocks is controlled 
by a series of direct and transverse troughs at the 
in.tersection of which the deepest bt^ins occur. As 


there is a considerable amount of evidence mdicating 
that these basins are more accentuated in the older 
rocks below than in the overlying cover, they are 
very likely to contain the coal measures, which form 
tile upper member of the older scries. The margin 
of one of the coalfields so indicated is in fact visible 
at Coalisland, Co. Tj^one, where the newer rocks 
have been removed by denudation, and this is now 
being worked by Sir Samuel Ivellvsome little distance 
in from the outcrop. An exci'ptionally rich scries of 
coals have beem ])enetrdted and a large output is 
confidently predicted. 

Shekfik I.D 

Society of Glass Technology, November 21. — H. S. 
Houlds worth : Note 011 tlie influence ol rapid chilling 
on tlie reversible expansion of clay. 'I'he phenomena 
cited are consistent with the ex])lunation that solution 
of free silica occurs at tlie Inglier temperatures of 
beating, that this separates out as cristobalite or 
tndj'inite on slow cooling. It does not .so separate 
on i.ipul cooling Sonu' itiqicrfect sejiaratiou is 
likely, but not 111 a siitfuaeutly deimite form to be 
able to exert its projier influence oil the exjiaiision 
])heijomena E Marson . Glasshouse pots ■ .some 
notes oil tlu'ir niamitac'ture and use. The mixing, 
weathering, and prejxir.ition ot the clays were 
d(\stnbed I’ots wliicli liaxi* been stoied for a long 
period alter drvmg give more trustworthy results than 
new pots used shortly attei drying Of laults which 
develop 111 ihe dr^mig room the chief are cracks 
across the bottoms ol the pots and drying cracks along 
the angle's inside Nine days should be occupied in 
heating up large pots m the pot arch. After setting, 
the ])ot should be Iclt to mature m the iitruacc for not 
Ic'.-i.s than 48 Jioiirs bedon' filling cm —Kurd Endell : 
'J"lu‘ c.istmg ])roc'css lor glasshouse jv{rat\*,.rics in 
(ierman glass pl.mls T(,'sts .show that cast pots arc 
denser than liand-made ones (dist pots m-e chemic- 
ally more rc'si.stant than hand-made pots, and there 
IS no perceptible thffi'reme between tliem in respect 
ol heat rc'sislance. 

Cai.cuti'a. 

Asiatic Society of Bengal, November 7. — N. 
Annandale A(juaiic g.istropods (Zoological results 
of the lYrcy Sladeii 'I'rust k'xjH'clition to Yunnan in 
1922.) The most remarkable leatiire ol the water- 
snails ol the proviiKU' of Yunnan, jiarticnlarly those 
of the great lake Erli-liai, is the close resemblance 
between many ol the shells and tlio.se of certain 
teitiary beds in t'entral Europe'. Definite relations 
exist between lliese shells and those of the tertiary 
beds cjI the Shan jilateau, but th(' iTsemblancc between 
the (Tiincse and the European species is due to the 
convergent evolution — W. M. Tattersall ; Crustacea 
Amphipoda (Zoological results ot the Percy Sladen 
Trust Ex|>eciilioii to Yunnan in 1922.) Two speci- 
mens of Chimmarus were collected, G. annandelei 
recently described Irom eastern t'hina and Japan, 
and a new s]X^cies allied to G, cras$ii!> from the Ca.spian 
Sea. — R. B. Seymour Sewell : GeiTgraphic and 
oceanographic research in Indian waters, (i) The 
geography of the Andaman Sea basin. The basin 
bounded by *th(' Nuxibar- Andaman ridge and the 
ridge itself arc of composite character. A barrier- 
reef of coral exists on the western side of the ridge. 
(2) A study of the nature of the sea-bed and of the 
deep-sea deposits of the Andaman Sea and the Bay 
of Bengal. Charts are given showing thp nature of 
the deposits at different points, the limits of the 
deposits of mud brought down by the great rivers, 
and the influence of currents on the bottom. (3) 
The density and salinity of the waters of Indian seas. 



(a) Tbe South ] 3 unna coast and Merjjui Archipelago. 
The distribution and oscillation ot salinities and 
"densities ofi the coast o{ 13 unna at difterent seasons 
and times ot day and the influence of air temperature, 
winds and other factors on the density td the surface 
M'ater are discussed.- Sat Kori Dutta : On a jx^culiar 
disposition of tiie liver and the kidney in tlic genera 
Claria^ and Saccobraiichus Jil C Majumdar : The 
date of the I\hadga dynasty of Jieng<il. IJillierto 
th<- date has been unaniinously read as year i j "J'lie 
numerical figures should be re.ul iis 79 or 73. Kcfcr- 
ring'this year, 79 fir 73, to llie Harsha era, a date is 
obtained for Ihc Kluu^iga Kings in the 7th century 
A.i) , and this date is corroboiated by some Chinese 
accounts ol the jiolitical conditions of Samatata 
towards the close ol the ylh century a d 

('api; Town 

Royal Society of South Africa, September 26 — Dr. 
A. O^g, presid(‘iit, m the (liair.--|. 1 ) J*' Gilchrist; 
On a protozoal ]iarasitt.‘ of the siioek, Chlorumvxum 
ihymtes, sp. n. The l'ai)c " siioek ” .nul the Auslrali.in 
" barracouta " {rUymiles aiini) show a softening or 
liquefaction of the muscular tissue, caused hy a 
protojtoal parasite rc.seinbhng Chloromyxiim The 
spore IS quadriradiale, about 12 ■ 8 microns, has four 
polar capsules, and only four dislincl nmdei were 
seen. 7 tic tiophozoite is unicellular increasing by 
schizogcny or simple iission, and is usually mtei- 
cellular. F.acli tro])lio/oite produces a single spore 
-~B F. J. Schonland : Note cjn cathode raj' absoip- 
tion The theory of absorption due to Jiolir is in 
good ciuantitalivc agieeinent vvitli new' measure- 
ments of the absoqition of cathode rays by iiiattei. 
In applying the Ihc'ory to measurements of the 
decrease of velocity of rays in ])nssmg through matter, 
Bohr has deduced the relation (Vq - \'') \V' ( 1 . where 
V^: initial velocity, V hnal velocity, / -thickness, 
c = constant. F.xisting mea.surcmcnts h.ive all been put 

in the form ~ (-)• * iniuation 

reduces to Bohr’s lonn in the case where V and Vo 
are nearly eqital. 'PJie value of c for alumminm 
deduced from Ternll's obscrvaitions is 4 0 x 10* while 
that calculated from Bolii’s theory is 4-1 xio** — 
Joseph KurschAk ; On matrices (onneeted with 
Sylvester’s dialytic clmimant. 


cancs grown in Australia is figured and described, 
comprising examples of forking, multiple and sup- 
pressed budding, peculiar joints and regularly mal- 
formed joints, ft has been observed in Australia 
that while striped canes grown from “ sets ” reproduce 
the characters of the parent canc, seedlings from 
similar canes are always plain without stripes. This 
may indicate rev'ersion to an original stripcless cane. 
Wild native canc in Fiji is always cither red or yellow 
but lias no stripes.— A. M. Lea : On some Australian 
Oalerucides These arc small but destructive leaf- and 
flower-eating beetles. Ninety-three species of the 
genera Monolepta and Candezea are dc.scribed as new. 

Royal Society of New South Wales, October 3. - 
Mr. K II. t'ainb.igc, president, in the chair. — M. B. 
Welch : (1) The secretory epidermal cells of certain 
Kucalypts and Angophoras. The elastic covering of 
rubber found on the young leaves oi many ot the 
Kucalypts .ind the closely allied genus, the Ango- 
phoras. is .secreted by the outer or epidermal cells, 
which are of a peculiar shape This covering acts as 
a veiy eflicient means of reducing ev.iporalion from 
the leal; and the fact that only the more primitive 
species ])ossoss it, seems to indicate that originally 
the Kucalypts were exposed to much greater extremes 
of temiicratiire than at jircsent. (2) Note on the 
effect of temperature on borers attacking seasoned 
and unseasoned timber Owing to the diiliculty 
experienced in getting any liquid to penetrate moie 
than a traction oi an inch into soOnd limber by 
ordinary methods ot application (with ttie exception 
ot cert.iin of the softer pines and brush tirnbens), it is 
not easy to rid infested timber satisfactorily oi the 
borer pest Where limber is badly attacked there is 
far greater opjiortujiity for any deterrent liquid to 
penetrate A method of cr.idicalion which has been 
tned successfully is the a])])lication ol heat, A 
tcmpcialure of about 1 13'' F lor one minute m moist 
air IS usually sulticient to kill the borer. — \N. L. 
Waterhouse : Note on the occurrence of double 
embryos 111 wheat grains Amongst germinating 
wheat grams of the varieties "I'anddla King and 
Federation, two grains were found, each having tw'o 
embryos. Kach gave rise to two shoots and six 
seminal roots. The seedlings are growing, and further 
studies are jirojected if gram is produced. 


Sydnky. 

Linnean Society of New South Wales, September 26. 
-—Mr. J. j. Idctclicr, vice-jncsident, in the chair. 

A. J. Turner: A revision of the Australian Aner- 
astriana; (Jxpidoplera). Only five Australian genera, 
which can be easily tabulah'd, namely, St.itma, 
Calamotropa, Kmmalocera, Anerastria. and Saluna, 
are recognised. Four species are desenbed as new. 
— C. T. White : A new conifer from Southern Queens- 
land. Description of a new species of Callitns, close 
to f’. calcarata K.Br. but easily distinguished by the 
characters of the cones. - R, Greig- Smith : Tlic high 
temperature organism of fermcnlmg tan-bark. Pt. in. 
The organism produces carbon dioxide from a number 
of carbon com])ounds. These include carbohydrates 
such as saccharose, dextrose, levulose, maltose, 
lactose, galactose, xylose, dextrin, starch, gum acacia; 
alcohols such as niannit, glycerin, amyl, and ethyl 
alcohols ; salts of organic acids such as citric, lactic, 
succinic, acetic ; nitrogenous substances such as 
pejitone, asparagin, meat-extract. Ammonium salts 
and urea can serve as sources of nitrogen. Kaflinose 
and inulin are scarcely fermented. Oxalates and 
formates are not attacked. — T. Steel : On some^ 
abnormal sugar-canes. A series of abnormal sugs^'-’* 
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Government Publications and their 
Distribution. 

W HEN a government takes in its own hands tht 
publication of matters of scientific interest, 
may be assumed that this is done with three distinci 
objects in view. In the first place, it wishes to firing t( 
the notice of si'ientific workers the results of'origina: 
researches carried out by exjierts in Departments under 
its control, in order that these re.sults may form a 
foundation for further advanct* in knowledge. So aVe 
jiuhlished the pa])crs coniprisi-d in the excellent scien- 
tific reports of the Ministry of Agriculture and Fisheries 
in bhigland, and of the Fishery hoard for Scotland. Or 
it desires to liring to llie notice of the public, for the 
sake of the individual and through him of the nation at 
large, the (.ondeiised wisdom of science as hearing upon 
matters of practical importance. Such is embodied in 
the ^pamphlets and leaflets dealing with agricultural 
pests and filant diseases, witli methods of land-cultiva- 
tion and .stock-raising, issued by the Ministry of Agri- 
I'lilture and h'isheries and the hoard of Agriculture for 
.Scotland. Sometimes these two aims are seen to run 
side by side, as in the Journals ot Agriculture published 
liolh by the ICnglish Miiiislry and .Scottish Board, in 
which matters of both scientific and practical interest 
appear. 

'I'hc third ohj»-( t is very different from either of the 
aliove, its end lieing to inform the outside world, scien- 
tific and noii-scienlific, regarding the activities of 
institulioris in whu'h a general interest is taken ; it 
lakes its ty])ieal form in the annual reports of such 
establishments as th(‘ British Museum, the Natural 
History Mu.si'um, and the Royal Scottish Museum. 
'I'his last object may seem to have little of scientific 
value to commend it, but it is in reality of prime 
im])ortimce ; fur institutions of the kind mentioned 
dejiend for many of their most valuable acquisitions 
upon the generosity of tlie public, and unless public 
interest is stimulated liy full knowledge of progress and 
requirements, the national collections, and science, 
must in the end suffer. 

The duty of scientific pul)li.sher assumed by the 
Government does not end, however, with the printing 
of pamphlets, nor arc its aims thus attained ; the 
question of distribution is second only to that of print- 
ing, and it is to this that we wish particularly to direct 
attention. Every scientific worker is aware of the 
generous and even lavish free distribution of scientific 
publications carried out by Government Departments 
of the United States of America ; and one is tempted 
to speculate whether the activity and originality of 
research now apparent there may not be due in part 
to this sustained appeal to the scientific mind. 
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At no thne could ll.M. Government have been 
char^fcd with a lavish or even ;^^cneroiis distribution ol 
the s('ientific fruits its workers have culled. It now 
a})pears that even the meagre distribution of former 
years is to be curl ailed, and a hdse notion of economy 
threatens practic ally to abolish tlie free circulation of 
government jail^licutions of scientific' interest. The 
new pcjlicy affects tice thiee types of publications 
already mentioned in various wayS. 

In recent \ears, the annual re])orts of the Museums 
hav(‘ dwindled until they Itave become dry skeletons, 
scaiTcly w^orlhy of distribution, and quite umvotthy of 
the great national institutions they represent. (\im- 
pare them with the Ireautilully printed and illustrated 
reports of the Anieric an State .Museums Sure!) this is 
not the way to enc-ourage the free gi\ing ol the puldic, 
on whic'h the Americ'an Museums and our own so largely 
depend. 

The leaflets of the Lhiglish and Scottish Dejufirt- 
ments of Agriculture wctc formerly sent gratis on 
public'ation, from a standing list, to gardeners, ianners, 
and otliers interested in the checkmating of pests or 
the improvement of c-ultivation, and the wade dis- 
tritmtion of these concise and generally up-to-date 
publications jdayed a great part in ('ombating local 
pests, and possibly in preventing tlie local pest Iroin 
becoming a national pestilence. Now, to be receivc-d 
free each leaflet must be applied for in writing, and 
only one cdpy of any one leaflet is supplied gratis : 
the free circulation as a matter ol routine has ceased. 

As regards research puldications, the ])().sition is no 
less .serious. Here also iree distribution to A\orkers 
interested in like fields has ceased, and scientific- 
societies no longer receive copies m exchange for their 
own publications. Vet, euriously enough, the scien- 
tific worker in foreign c'ounlnes is to be given a ])re- 
ferenee denied to Ids Ihilish colleague, for h^reign 
.societies making e\cliangc*s are not to be placed under 
the ban. 

A still further rc’slrict ion lias liecn Iiroiight into lorte. 
The circulation of the rec-ords of sc-ientific' di-scoverv 
has alw'ays been greatly aided thiough the strictly 
disc riminate distribution, by the discoverer himsell, 
of author’s separates ; and most scientific journals 
are still willing to present an author with tw-enty-five 
copies or so of an original contribution. Ihit personal 
application to government sc'ientific workers for a 
particular separate has disclosed the fact that, at any 
rate in certain important scientific departments, the 
allowance of author’s reprints granted by Go\'ernment 
is limited to three copies, though indeed if the published 
price of the pamphlet be less than one shilling he may 
have six. A joint author, provided he has contributed 
more tlion a third of the research, is entitled to one- 
2826, VOL. 1 1 2] 
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third of tliis normal allowance. Could cheese-paring 
be more ridiculous ? 

It woulci seem that, in the de.sire to save a mite, the 
Government is in chmgcT of losing a mountain. The 
cost of a relativelv small nuniher of off-prints, once the 
type has been set iij), can scarcely be c^ompared with 
the gain likely to nc'cnic' from a wide rircmlation of 
sc-ientific. mattc-r of prac'lic-al and ec'onomic importance ; 
and in this respect the Government has duties to the 
public and the scientific world other than those of a 
publisher c-ontrolling a j)urel\' c:ommercial undertaking. 
As the matter .stands, government researches will 
continue to be made, and the rc-sults laboriously gained 
by trained and ex])ert workers will lie printed at very 
considerable c-ost— and then consigned to oblivion in 
the cold storage c'hambers of JI.M. Stationery Offic'e 
or .some other department. 

'riiere is no .suggestion here that the Go\ eminent 
should undertake wasteful distribution. It lias always 
sc’emed to us unnecessary that w'ben an allotment- 
liolder ap])lied for agric'ultural leaflets, liaving in mind 
garden ])ests, he should receive also inslruc'tion in pig- 
and poultry-keeping, in the values ol farm mammas, 
or in llie financial affairs of agricultuial c o-o]ierativc 
socii'ties, Ihit this clanger iniglit lie avoided by, let us 
say, grouping tlie leaflets for free distribution in dis- 
tinctive and liornogeneoiis sections lor jiarticnlar classes 
ol inquiiTis, rather than by llie drastic- step ol abandon- 
ing altogether the method of free routine distribution. 
IVrliaps, short oi the generous distribution of scicmtific 
papers with whic'h the UnitC'd States leave made us 
familiar, sonictliing might be done by tlie wide circ-ula- 
tion of the* periodical IT.Ttf. Stationerv Ofllce lists ol 
Government piiblieations, from vvhicli scic-ntific societies 
or interested individuals might select and a})ply for 
siK-li works as concerned their own field of ac tivity. 

In anv event, the distribution ui Government publica- 
tions devding with matters of scientific interest cannot 
remain as it stands at present ; it is based upon a 
narrow idea of the import anee of the .spread of scientific 
knowledge, even upon a mistaken computation of the 
pecuniary value of science. J low diametrically opposed 
it is to the trend of enlightened opinion in Great Britain 
is indicated by a recent decision ol the (.'arnegic United 
Kingdom Trustees to increase s611 further their free 
circulation of expensive books to whatsoever individuals 
care to take up any serious study. What is wanted 
is not less facilities for making scientific knowledge 
and achievement widely known, but more. It is to 
be hoped that scientific societies will not permit the 
recent restrictions to pass unchallenged, alftwill unite 
to secure for the public and ior scientific workers the 
fullest publicity for information of service to them as 
stimulus or as gui^nce. 





December 29, 1923] 


NATURE 


927 


The Physiology of Sex- Determination. 

The Mechanism and Physiology of Sex Delermittaiion. 
By Richard Goldschmidt. Translated by Prof, j 
William J. Dakin. Pp. ix t'259. (London : Methuen 
and Co., Ltd., 1923.) 21s. net. 

P ROF. GDLDSdlMIDT uives us an object-lesson 
in the way in which a sin^de problem, at the 
outset not apparently more important tiian a thousaad 
others^ may, if pursued to its limit, be made to yield 
results of the deepest imjjortame and the widest 
application. 

It has lun^ been kiu'wn to entomolo"i.sts that crosses 
between different species, and often also races, ol Lepi- 
do])tera frequently produc(' a number of sexually 
abnormal forms. This w'as the starting-point of the 
investigation v\liit'h lias fmally enabled Goldschmidt to 
make his important ('ontribiition to the study of sex- 
determination, and indeed to the prolilems of differentia- 
tion in general 

Put in the Imefest possible way, we may sum up the 
results of his twel\e \ears of work upon the sexual 
abnormalities arising in racial crosses ol the Gijisy 
moth (LvmiDUna dispar) as follows. In the first ])laee, 
sirue moths have two active sex-(X-)chromosomes in 
the male, and one in the female, the male-detennining 
factors are in double dose in males, single dose in females 
The female-determining factor Goldschmidt has finally 
located in the Y chromosome — an interesting fact, 
since the work of the Morgan school on Drosophila has 
shown that there the Y chromosome is without influence 
upon sex-determination. He has next showm that the 
strength or “ poteric)' ol the sex-determining factors 
may vary, and does ai tually do so in the different sub- 
spei'ies and races employed. It follows that when a 
cross is made, the future distribution of the .sex- factors 
of \arious strengths, both male- and female-determin- 
ing, can be jirophesieci from what we know of the 
behaviour of the chromosomes, or, in other words, on 
N eo-M en d el ian prin ei [lies . 

As to the mode of action of the female-determining 
factor, we have the important tact that the Y must 
exert its effect upon the growing oocyte, since w'e find 
that the female-detennining factor (which is inherited 
purely maternally according to expectation) is effect- 
ively present in males as well as iemales, although, of 
course, in all eggs destined to give males the Y has been 
eliminated in the polar body. If we are to draw con- 
clusions, it appears that some substance, which Gold- 
schmidt considers as of enzymatic nature, is given off 
into the oocyte in quantity proportional to the 
“ potency ” of the female-determining factor in the Y, 
and' exerts effects in embryonJe development propor- 
tional to its quantity. It is dear that ^f this is fully 
NO. 2826, VOL. 112] 


substantiated, it gives us important clues as to the 
possible mode of action of chromosomal genes. 

By these last facts wc are introduced to the second 
part of the problem — the mode of action of the sex- 
tartors during development in contradistinction to their 
distribution to the gametes and zygotes— a field where 
Goldschmidt has made his most signal contribution. 
What do we start with ? — the presence in every male 
moth ol two do.ses of male-determining, and one dose 
ol female-determining substance ; wlicreas in the female, 
to the same ([uantily of female-determiner there is only 
r>ne do.se of male-determiner. But. since normally, in 
spite ol the presence in individuals of either sex ol 
determiners for both sexes, we get oni\ the two classes 
male and female, we must say that (using the symbols 
M and F for our two sex-determiners) 2M -F, whereas 
F. M. 

When different races were iTossed, abnormalities 
wcri* produced. Goldschmidt was, in the first place 
able to demonstrate that, whatever the degree oj 
ahnormality (and all degrees "'re possible), they fell 
into two elasses, those which started their dev'elopmenl 
as females but ended it as males, and those which 
started it as males and ended it as females. They 
thus have no kinship with the other main type of .sexua 
almormnlilv known in insects, in which one half (01 
some definite section) of the hody^ is of one sex, the othei 
of the other. These latter animals are thus seX' 
mo.saii's in sji.ue, wheri'as GoldsehmidVs are sex 
mosai<-s in time. The term gynandromorphs should lx 
restricted to tlie s[)alial type, the term inter sex, 01 
better consecutive intcrscx, lieing used for the oilier 
The origin ol gynandromorphs is to be smight in ar 
ahnormality of mitosis whereby an X chromosome h 
lost from one embryonic niK'leus, whereas that of th« 
intersex is to be looked for in the faulty bnlance 0 
.sex- factors. 

It is only in certain crosses that inter.sexualit] 
appears. An analysis of the families, together with tin 
above-mentioned discovery of the transformation o 
sex during develoiiment in the intersexes, led to tlv 
fnllow'ing far-reaching conclusions. Broadly speaking 
most of the jajianese races of the species possess sex 
factors of high potency, tlie European races of lov 
potency. Intersexes resull (1) wlien a high-potency 0 
“ strong ” M (male-determiner) Ls combined with 1 
“weak” F— -in which case the result is a femal 
intersex, or «ne which is genetically female and start 
its development as a female, but is later switched ove 
to maleness ; or (2) when two weak M’s are combinei 
with a strong F, in which case male intersexes ar 
found. • 

i Further, within each main group, the se])aratc race 
I may differ in regard to the strength of their .sex-factors 
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and this will be reflected in the different degree of 
intersexuality resulting from different crosses. 

These facts, and various interesting consequences of 
the la('ts, may be regarded as firmly established. It 
should be noted tliat there are one or two local races 
whieh liave given curious result>, which will have to be 
worked out in greater detail. 

Goldschmidt’ji furtljcr argument i.s as follows. The 
expressions 2M T” and express only the 

conditions in the lertilised eggs before development has 
started. 'I'he lurther facts can be explained only 
if we suppose that, during development, in eaeh 
cell of the body sex-eontrolling substances are pro- 
duced at definite rates, and that tlu'se rates arc pro- 
portional to the original (jiianlities of the se.x-fai'tors. 
When, for examYilc, a strong M and a weak F are 
present together in an ege, not only is the difference 
F - M abnormally sm.dl, but the rate of increase of F or 
of substances produi ed by it is lower, tliat of M lii.i|i«>r, 
than usual. As a result, the two curves eventually 
intersect ; and, of course, from this moment the 
individual, hitherto Jemale, is switched over to the 
male type of development, and a female intersex is the 
result, 'file dc^gree of abncjimality is ol course deter- 
mined by the relative rates of K- and M-produetion, 
and the conseejuent earlier or later incidenc'e of the 
intersection-point in tlic Jih-liistory . 

fl the intersec tion-point comes early enough, and the 
change to the wrong ” sex occurs before any c hitinisa- 
tion has taken place, sex-reversal will be apparently 
complete, and we shall get nothing but one sex from 
our cross. This docs occur. 

l.et us suppose the sex-reversal is from female to 
male. Then, in the resultant all-mule broods, halt the 
individuals should be genetically females, and there- 
fore be of chromosome-constitution XY in.stead of XX. 
If mated with normal fcmales,therefor(%theyshoiild give 
an abnormal sex-ratio (2XY== • >XX=^ : lYY 

— dies), as was pointed out in general terms by Morgan 
and by the reviewer some time ago. Similar sex- 
reversal followed by abnormal sex-ratio in the next 
generation has since been showm to occur by two 
independent w'orkers in the frog, and now Goldschmidt 
has rung tne cnanges upon it in Lymantria and has 
shown that in every case the results fit with expecta- 
tion. Thus tlie final somatic sex may be the opposite 
of the original zygotic sex. 

But we can go even furtlier than that. • The reversal 
(total or partial) of the original sex may be due either 
to genetic or to other factors. In Goldschmidt’s 
moths the reversal is due to genetic causes— the 
fertilised egj contained inevitably within itself the 
seeds of its eventual change of Sex, in the form of a 
quantitative disharmony of the sex-determining factors. 
NO. 2826, VOL. Ua] 
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But sex may be upset by outer agencies; by hormones, 
in the/case .of vertebrates, whether the experiment be 
0^ Nature’^ (as in the Free-martin, the female intCrsex 
of cattle, owing its abnormalil;y to the male hormones of 
its own twin brother), or of man’s (as in the remarkable 
ciistratibn and grafting experiments of Steinach, Sand, 
Moore, Lipsehiitz, Goodale, and others) ; by parasites, as 
in crabs and insects; or by interference withthe gametes, 
as in the increased number of males produced in frogs 
(Ilertwig and his pupils) or trout (Mrsic) by over- 
ripeness of the ova. * 

The earlier rigid belief that sex-determination was 
entirely a matter of the chromosome-constitution must 
therefore be modified. .Sex, in all higher animals and 
in some plants, is novnially deti-rmined hy the chromo- 
somes, but (as might have been foreseen) the normal 
ageiK'y can in certain circumstances he overridden. 

It is clear that, w'lth the point ol view arising from 
these lacts, much that is both new and important lias 
been gained. In the first jilace, we have the confirma- 
tion of the idea, wlfidi had liecome established as a 
result ol the work on DrosOjihila, esjiecially b)' Bridges, 
that sex-determination was an alfair baliirn'e betw'een 
genes contained in the sex i hromosomesand other genes. 

Bridges, hy the utilisation of triploid strains, showed 
that in the fly, w'hile tlie lemale-dctri miner was mainly 
lodged 111 the X (since here tla* fi'inale is X.X, th(' male 
XY), male-determination was not an affair of one but 
of several factors, a disproportionate amount of in- 
fluence being entrusted to that or those m the diminu- 
tive 4th chromosome. Two X’s in the presetn e of 
three sets of autosomes gave intersexes : if only two 
instead of three of the 4th ehromosomcs w'erc pre- 
sent, the intersexes were of more female type. We do 
not profess to understand Goldschmidt’s comments 
(p. 99) “ . , . . instead ol speaking of the different 
quantities of a sex factor he [Bridges] prefers to speak 
of a more or less greater number of factors. Logically 
us well as physiologically this i.s naturally the same.” 

Although Goldschmidt has shown that his “ F ” 
substance is largely due to factors lodged in the Y 
chromosome, yet it may be confidently predicted that 
numerous sex-modifiers ” will be discovered in the 
autosomes. 

Our second principle is concerned with development. 
Goldschmidt’s idea of different rates of production of 
substances in the embryo is in itself very fruitful, while 
if his correlation of the rate of ‘production of the sub- 
stance with the amount of some initial ferment con- 
tained in the gene, and this amount with the “ potency ” 
of an tdleloiqprph in a multiple series,— if this is sub- 
stantiated, we acquire a new outlook into .the relation 
between Mendelian jeiie^ and their mo^e of action in 
deyelopn^t. 
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Tliut a correlation o{ some sort does exist between 
rate of developmental processes and nature of gene 
appears to be establislied ; but whether there“exists 
the exact chain of events imagined by Goldschmidt 
is a matter for further verification. 

How ^’alnable is the conception ol rate of pro- 
duction of substances in ontogeny is seen by the rapid 
ajiplieation which it has found in other fields. Crew 
has applied this idea to the explanation of various 
])uzzling aimormalitics of the reproductive organs to be 
found in mammals, and by .so doing has removed them 
from the lumlier-room where thc\ la\ labelletl with the 
meaningles.s title of “ pseudo-hermajiliroditism ” to a 
])lace m a (oherent biological scheme. It appears 
more than probable that the determining factor in 
Am])hil)ian metamorpho'.is, with all its (.unous \aria- 
tions from speru's to sjiecies, is sitnph the relative 
rate of thyroid growth It will assiiredl> yirove that 
the same coiKTjh will be ol prime importance as regards 
the other endrieriiic glands m all their fumtions of 
growth-regulation and of initiating new jihases such as 
piihertN , Til hnel, tin- ideas ol physK al ( hemistry are 
thus bt-uig introduei-il into emhryology, and dynamu 
ways 1)1 Ihiukine substituted foi stata 

So imu h for the imiiortant ])Ositi\e result.s. both ol 
l.u t and theory, which flow' from (ioldsehmult's work. 
Tl remains to eritii'ise some of his details. 

We think it right in the first jikne to emphasise the 
Ja( t llial the well know'n ( urves illustrating the phy.sio- 
logv ol intersex iinaluetion (yi. 05) are quite hypo- 
thetii-al in thiir details— a fact nut snlfieiently brought 
out in the test d'hey eoiild he draw'n in a considerable 
number of quite other way.s and still .satisfy the facts. 
In jiarticular, this apyilies to the reyiresentation ol the 
ciirNO lor prodiKtion of “ female” suh.stance as rising 
to a maximum and then sinking again This is of 
great theori'tieal importanee if really true ; hut no 
adeijnate diseussiun is given ol the reasons lor the 
adojition of this particular curve, iior for the rejection 
of, , a ( urve which continued to rise throughout life. 

Tlie same, mutatts mulandn, is true ol various other 
of the curves presented later for other organisms 
althougli here their hvqiothetical nature is made clearer. 
We think that in many cases it would have been equally 
ea.sy to employ the idea of alteration in susceptibility 
of ti.ssues to a constant .stimulus (as exemplified, e.g. 
in the alteration in susceptibility of Anuran limbs to 
thyroid at metamorphosis) in.stcad of that of alteration 
in tlie amount of morphogenetic substance (intensity of 
stimulus). 

We note the absence of reference to Haldane’s 
interesting work (in reality a corollary of Goldschmidt’s 
own principles) that when one sex Is reduced in numbers 
or abnormal in structure as a result of a varietal or 
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specific cross, it is — not always the male or alwav's 
the female, hut — always the heterogametii' ; and also 
wonder why play is not made (pp. 222-224) with tlie 
idea that sex-linked .semi-lethal factors account for the 
well-known differential elimination of males before and 
soon alter birth in man and other mammals an idea 
which at least gives full formal explanation ol other- 
wise incomprehensible facts. 

In his discussion of human sexual ahnormalities 
(p. 243) the author has only been thinking m terms ot 
his previous T.ymantrui s(‘heme, whii'h wall give greater 
or le.sser sex-transformation as a result ol faulty balance 
ol sex-gcncs : (Yew's recent payiers on goat and jug 
intersexuality suggest another and simpler exjilanation, 
in the idea of ahnormallv slow' jirodiu turn ul the male 
hormone, lull without any sw'itch-ov cr Iroin one sex to 
the other. Nfo reference is uuide to the classK'al work 
ol lV-/,ard on lurds, in w'hicli the effect of the gonad 
horiyoiies upon growth-rate ol si'xiial characters is so 
ably analysed. 

These, howi-ver, arc matters of comparativa-ly miqoi 
nuunciit. The main thesis of the book stands, and is 
of great value. In addition, vfirious sulisirliarv lopus 
are discu.sscd with great kuadilv. We es])e( lallv (om- 
mend the section on secondary sexual i harai ters The 
treatment is not new, hut so ( lear and uieisive that 
alter reading it there should he no exiiise for the not 
uncommon misconception that the inherilam-i- of siuJi 
charactcis throws any light iqioii or is iti aiiv wgiy 
correlated with tin- mhc-ntance of sex itsell, save only 
that one'e sex is dcternimet], it control the expre^^mn 
ol one or the other set of secondar)' charaeters. 

The well-known diftVrciK'o between the physiologv' of 
si'\-deteiininaliou in insects and v crlehrates— in the 
former mdependeut of all gonad tal iiifliKmce, in the 
latter put midc-r this infliienee from a very ear]\- period 
ol ontogeny the autlior correlates with tlie general 
shortness ol life in msec ts as against its greater length m 
the higher group. This is an extremely suggestive idc-a ; 
it will lie interesting to see whether subsequent rc-scatch 
upon the eoiine.xioii of gonad and sexual c-haraclers in 
other invertebrates wall bear it out. Finnllv', after the 
mass of nouseiise and vague theorising that has been 
written on the sc-x-ratio, wc c'ommend his elmfiti-r on 
the subject as an admirable tome. 

Jt has seemed worth while to go into some det.iil 
regarding the the.sis and scope of the book, in spite of 
its having lieon first published in German three years 
ago, since here for the first time are l''.nghsli readers 
provided with a translation (whieh, since Goldschmidt 
has incorporated recent work, is also a second edition). 
The book is interded for medical men andthliers, such 
as lawyers or soc-iologists, who may have occasion to 
study the problems of sex, as well as for the professional 
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biologist, and it is a fact, however unfortunate, that 
the great majority will not read a foreign language 
unless they must. The translation is direct and ade- 
quate, and ri'ads srnoothl) , althougli a few Germanisms 
rnialit be got nd of in a second edition. 

W ork on the ])rol)lems of sex is proceeding so rapidly 
that l)onraster's and MorgaiT.s books on the sulqect, 
althougli not ten years old, arc quite oiit-of-date. We 
have no hesitation in recommending Goldschmidt's 
work as the best existing introdiu tion to the subject, 
and tendering our thanks to Trol. Dafin loi his transla- 
tion jiijViSS Ilrxii'Y. 

Chemistry of Urea and Resins. 

(.') '1 Jk’ ('hriiit\'ln' of I' till J'ltc Thtoty of lis ('onsti- 
tiifioii. athf oj the Ongin and Mode of its lu^nuxlion 
/// Living Oigdnisnis. iJy Trol Kniil A Wdnei. 
(Moiiograj)lis on i’io( heniistrv ) l^p \n 4^212 
(London: Longmans, Green and ('o., ) iqs. 

net. 

(2) Syntliclie Resins and l/iete Plastics, lly ('arelton 
I'dlis. Pp. 514 (New' 'N'ork • The ('hemnal 
(atalogCo Jne., 1924) 6 dollars 

(i)^T'''nK nionogrui)h on urea dillers somewhat 
1 in seo])e Iroin others of this series of which 
It lonns a pait, inasnuK h ,is it deals almost exclusively 
With one eompoimd. Its ini])ortani'c, however, in 
anmial and vegetahle life is tiiKjiiestioned, and no one 
will teel that a whole volume devoted to this topii' 
is an inmecessarv addition to biochemical literature. 
'I'lic subj( ( t-mattcr is dii ided into two sections: the 
first IriaiLs oi the synthesis and constitution ot urea; 
tlu' sci'ond with its origin and oecurrence in Nature. 
There is no one more eomjjctent to write on urea 
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action of alkalis receive a much simpler interpretation 
in this way. 

(2) A.S a rule, an organic chemist, when confronted 
in the course of an investigation with a resinous 
product, is discouraged from examining it further. 
It i.s an amorphous, intractable material which gener- 
ally defies crystallisation and, consequently, the only 
satisfactory means of purification. It is therefore con- 
signed to the scrap heap. I'he technical chemist, on 
the other hand, w'hose Inisiness it is to manufacture 
\arnishe.s and romposite malerials, such as printing- 
inks, jiujKT and cloth size, linoleum, etc., far from 
despising such ])ru(ln('ts, is able to utilise many so- 
called syjillielic lesiiis on a very considerable scale 
The volume undiT review gives a ver>' eoniiireliensive 
act (Hint nol <nilv ol Uk' production and use of synlhetK' 
M'sins , but alv) a (h'tiiled description of the marhiiicry 
n-,e(l in their ajijilK'ation lie tells us that “the 
diniinisliing sLip})ly ol natural resms, or gians, as the 
tiade ])relers to call them, has heen viewed with ap- 
prehensnm during jia^t years by vainisli mnmdaeturers 
and other large consumers of such jiroduets.” 

It ap|)ears that the introdiidion ot ])hen(»I-lormaIde- 
hyde and < iimantne resins has opened uj) a ni'W field 
tor the synthetic organi(‘ ( hemist. 'PluTe is a remark- 
able vaiiety ol suhstaiKC'i now emjilovi'd and derived 
from such products as glycerin and phthalie acid, 
vinyl polymerisation jirodiuts, urea and thiourea 
derivaitivTs and .sulphur [)henol resms. The author 
advises the chemist to scrutinise earefiillv evTry new 
resin he may obtain and record its lornuition. TTere 
is a new and interesting field of operations, and instead 
ol feeling thwarted in his aim, the organic chemist 
may in future turn what he lormerly regarded as a 
iuilure into a possibly liieiative sin eess. J. JL C, 
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than the authoi, who tor many yvars past has attempted 
to unravd its struetiiie. A considerable portion of 
llie fust ,seetion is (oiu'erned with this jiroblem. and it 
must be eonfesst'd that Prol. \^'erner lias made out 
a strong (“ase lor the tautomeric formula 
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Theie is no doubt that the majority of changes which 
urt'a undergoes with different reagents and hy heating, 
sill'll as the formation ol biuret, and the conversion 
of ammonium cyaiiate into urea, which js represented 
thus ; 


NH3 

1I4N . 0 . CN t;. + 

. H.O.CN: 


:HN:C:0 


!1IN:C{ 


/NH3 


may he equally well explained by the new formula. 
Moreover, the formation of cyanuric acid and the 


Micrography as a Fine Art. 

Botanical Pen-Port hiiLi. Jiy Prol. J. W. Moll and Dr 
11 . 11 . Janssonius. I’p. vin-i-xi72. (The Jlagiic : 
Martinus Nijholf, 1923 ) 30 guilders. 

I T was not until about the middle of the nineteenth 
century that desi'riptions of microscopical char- 
acters were introduced into treatises concerned with 
the identification of drugs. There are now several 
books primarily designed for students of pharmacy, 
but occasionally referred to by botanist? who endeavour 
to demonstrate to their students that even a knowledge 
of plant histology may have its economic value. The 
volume by Prof. Moll and his junior collaborator aims 
at giving greater precision to the description of veget- 
able drugs and therefore greater aceuracy in their 
identification. • 

Prof, Moll has devoted himself during the last twenty 
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years to a subject which demands no little concentration 
of effort and an enthusiasm that is proof against the 
dullness of tedious routine ; he has devised a method 
of scientific description which he believes to be an 
advance upon all previous systems. The technical 
value of this method can only be thoroughly tested by 
specialists, but a mere botanist can at least appreciate 
the soundness of the underlying principles and the 
meticulous attention to details. The author is to be 
congratulated on the succcssiul completion of a labour 
of love which is a contribution of great value to the 
pbarmai'ologist and to all botanists w'hose ami is to 
acquire an orderly and thoroughly sound method ol 
describing ])lant structures. 

An adequate description of a iilant must take account 
not only ol the, characters in which il differs from allied 
types, hut aho of tliose wliich it .shares with other plants. 
Pen-])orliMits aim at furnishing a summation ol char- 
acters, the replacement of sketches ol habit by clear 
descriptions based on a definite siheme which is given 
in full .inrl constitutes a very important feature of the 
book. They do not rely upon detailed anatomuMl 
drawings to supplement imperfect dc.scnjilions : a pen- 
jiorlrait, if tborongJily made, is .self-sutlieient and at 
most needs oiilv a well-labelled di.igrammatic rejire- 
sentatioii ol the plant organ under coii.sideration ; it 
brings into the description “ as much as possible of 
what is now generally ('onsidered as belonging to the 
domain ol drawings and plastic models, in other words, 
it tends to make pictures more and more superfluous,” 
The diagrammatic illustrations are exi’cedingly clear, 
and ol a kind which might with advantage be adopted 
as a model by authors of botanieal text-hooks. 

The N'alue of Prof. Moll’s method was demonstrated 
by the junior author, Dr. Janssoniu.s, in his book, 
published in 1906, on the micrography of Javan trees : 
an extension of the same methud to timber trees of 
other regions would he a great boon to botanists, especi- 
ally to such as are interested in the identification of 
fossil angiospermous woods. 

The preface, which is much more than a preface in 
the ordinary sense, gives a clear account of the history 
of descriptive botany, with special reference to micro- 
sco])]cal features, and emphasises the importance of a 
more definite employment of the Linnean method in 
micrography. Prof. Moll considers that the principal 
feature of the Linnean method is its confonnity to a 
sequence fixed beforehand ; if it is rigorously followed, 
completeness is achieved and nothing is omitted by 
chance. A high standard is set, and the “guiding 
schemes,” if the student has sufficient faith and 
patience to adopt them, supply the means of con- 
structing pen-portraits according to the admirable 
patterns contained in this great work. Most of the 
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volume is devoted to descriptions of drugs arranged 
in alphabetical order— Amylum, Cortex, Flores, Folia, 
Fructus, etc. — and a full bibliography is added. 
In illustration of the method, the headings of the 
section dealing with Cortex Cinnamomi may be 
given : macroscopic characters ; anatomical characters 
follow'ed by a list of references ; epidermis, including 
measurements of cells ; cortex, cork, phellogen, [ihello- 
derm ; primary ('ortex ; endodermis ; stele, including 
detailed description and cell-contents of tlie tissue's j 
micrography of the powder, hast fibres and other cells, 
crystals, starch grains, etc. A word ol jiraisc is due 
to the publishers tor the printing and style of the hook, 
and to the authors for their dei'ision to present their 
work in well-written kaiglisli. A. (\ ShWAKD, 

• 

Our Bookshelf. 

Text-book of Agricultural Bacteriology. Py Dr. K. Luhnis 
an^l Prof. Ik P. Fred (Agru'ullural and Piologii.d 
Publications.) Pp. ix 4 - 283 f 10 jilates. (New York 
and lAmdon • MeGraw-llill Pook Co. Ine., 1923.) 
15.1. 

Dr. LbiiNis’ “ Vorlesung uber l.indwirtsi lialtlieher 
Puktcriologie ” has lor so long been regarded as an 
e.sscntial text -book, that students ol agriailtural 
I bacteriology will especially welcome tlie e.xcelleiit Eng- 
lish edition of this w'ork which the autlior has produced 
in collaboration with J'rol. IC. P. Fred. 

The authors devote the first portion of their work to 
a description of the eharaeteristies and genernl activities 
of micro-organisms, 'riii.s part of tire book contains 
u.seful chapters in wliicli the general methods used in 
studying tlve organisms are discussed. 'Flic second half 
of the hook IS devoted to the special fields of hac'terio- 
logy that tom:h upon tlic problems of agricultural 
research and practice. There arc chapters on the 
bacteriology of silage, hay, and other food materials, 
on milk, butter, and ehee.se, on the methods of sewage 
dispo.sal, on the changes involved in tlie making ot 
farmyard manure and on the problems of .soil biology. 
Jn these chapters the authors deal with their subjects 
with remarkable clearness. The very different prob- 
lems that arise in tliese fields of work make it very 
difficult to eonneet them as though they formed a single 
branch of applied seieiuT. It seems that the seiiiu'iiee 
of thought would have been better preserved in this 
portion of the book if the hacti'riology of .soil had been 
considered before that of dairy products, because, in 
the former subject, the problems involved so com- 
pletely cover tlie field of microbiology, that tli<' authors 
have already been obliged to refer to the chief groujrs 
of soil bacteria to illustrate the activities of bacteria 
in general. lA dealing with tlie bacteriology ifl soil 
and of dairy products, the authors di.scuss some ot the 
special methods used in these fields ot work. In a 
later edition, the description of special metliods might 
well be given in greater detail. At presejjit, lack of 
standardisation in technique greatly hinders work with 
bacteria, and this is especially the case with soil and 
dairy bacteriology. A detailed description of the best 
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iii('t!iO(U. in mu h a w cll-knovvn text-book, would 

.issist fli(‘ adopiion oi a unilorm tcchni([U(‘. 

In tlu |)()rtii)n oi the book devott'd to soil bacterui, 
the .utuitics of protozoa and other mi( ro-or}fanisms 
are mentioned, but f^reater emphasis should have been 
(j;iveii to tl)e close interrekiliun that exists between 
b,i(t(‘ria and other organisms in the soil The close 
( (cimexion tound to exist in field soil between the 
rajiidly changing nuinher.s of barleria and active 
amcelae illustrate-, the fai 1 that the bac'teiia must be 
eonsideied as a jiart ol the complex population of the 
soil. 11 . ( 1 . TnctKNTON. 

Muk’ Iwatntutiliitn Onr><lioiis and Anstvers. ('omjnit'd 
jmni h.xiuitinalions for Positions oj Mine Insjnrlor, 
Mine I'oicntnn, . ]ssi.sfant Foreman, Fireho^^. iloiifin» 
Fn^inecr, Sajelv Inspector and SJiolJirer. !b Jhoi. 

I ' 1 . Heard. Hart 1. Hp. \jii i 25S Tart 2. I’j), 

M t 2^U-5.4b. 1 ’ai‘t ,v I’p- vi 1547-872. (New 
\ orlv .111(1 bondon : Medrau-llill Book ('o Inc 
KJ-.s) .s ;^’js. f)d. 

Tin object ol the v\oik under not lee is, as stated bv the 
aiithm in his preface, that ol " enabling candidates to 
l).ms Mi((e.->slul examin. (lions foi positions of lesf^onsi- ' 
bihtN in coal mining,'' and it consists ol a set oi ans\^ers 
to no less than -’(//S cjuestions. set in examinations in 
the vaiious ('o.d-mmine slates of the United States oi 
.\nieiiia .md in ( an.ul.i lor v.inous grades ol colheic 
ollicials Opinions vmH certainls difiet as to whether 
this is the best \\.i\ ol (|iialilying a man ior the duties 
that he vmII haxc to peiloim alter he has [lassed such 
(xainm.ilion ; it max readily be granted that a man, 
gilled xxith an (xiejitional memory, might get oil bv 
lote tlie xxhole ol the answers to tlie c|nestions gix'en m 
these thic^- x olumes and would thn.s with ordm.irx luck 
pass suctesslullx any ol the examinalioiis releried to, 
blit It IS also xeiv certain that this fact would not 
(|ualilx him t(» hold .1 iiosition as a tesjionsible uncler- 
groiind olfic i.il 'I'hi ediu'ational value ot such a book 
IS theielore x'eiv ciiic stionahle. At the same time the 
xvoik has been well done Hrol Beaid has been the 
Bimeipal ol tlu School ol Mines, Intel n.itional Uorre- 
sponclc'nc e Sducols, Scranton, Ha., Sec retarx to the 
.Stale Ito.iid ol Mining Hxaminer.s. loxxa, .md has held 
manv othei iiosilions that cjuahlx him thoioughly lor 
tlie work that he has nndcTtaken, and his book may be 
used witli exc'ix confide ncc' in Us airuraey. It must, 
howex'cr.be borne m mind that co.d mining methods, 
legnlation, and nomem l.itnre are so diflerent in the 
United Slates from what they aie in (Ireat Biitain that 
numx ol the answers given would ])iove seriously mis- 
le.uhng to British eandulates lor similar positions in 
the latte r eountiy. 

The J*roperties of Matter. Bx Hroi. Basil U. Mcluven, 
H]). xi i-j;i<>. (London ; Longm.ins, Green and Co., 
j((25) JOS. (»(/. net. 

As a text-l)ook. this xx'ork dilters from its predeees.sors 
in the order oi Ire itment of the .subjects. Uomineiicing 
with the Idr.st Law ol Thermodynuniies and the more 
gener.il Hrineiple of the Conservation of Energy, a 
logiL.il secpieni'e leads to the study of the kinetic theory 
ol matter* which is most easily treated in connexion 
with the gaseous state. The continuity ol the gaseous 
and licjuid .states supplies the natural transition to a 
detailed study of liquids, and solids are dealt with last 


ol all. The rexiewer can recommend this order from 
his own experience in lec;turing to imix-ersity students, 
and is of the opinion that the first half of Hrof.McKxxen’s 
book reaches a high stand.ard of e.xrellence. Some parts 
ol the latter halt are not quite so satisfactorx . The 
chapter on capillarity seems somewdiat elementary and 
doe.s not contain many references to modern work. 
The distinction between surface tension and surface 
energy is not wxdl brought out. The chapter on solids 
is very short, and should be greatly e.xpanded when a 
new edition is called for. We hope the author will 
then include an a« count of the crystalline structure of 
solids as rex'ealed by X-ray analx sis. 11 . S. A. 

.Medical ('linialology of lin gland and W’ale.^ Bx' Dr. 

1 m Hawkins. Hp. xiv-t 302+ iqc) c harts, (London • 

11 . K. l.ewis and t'o,. Ltd , 1(423.) 25s. net. 

Kxkry practitioner of medicine is frecpienlly reijuired 
to recommend a climate- suitable^ for coin alescence or 
for a chronic disease; few doctors ('an ai(iuire from 
exjKuii'nfe the geographu'al and mcteorologa al knoxv- 
ledge to enable them to give ade(|uate ('onsidcralion 
to this im])ortant detail ol tre.itmeut. Dr. L.dgar 
Hawkins prox ides a xdlume on the subject, based on 
his own expciience ,md the information dc'rived from 
numc'roiis meteoiological jaiblii at ions. 'I’lu main 
.irr.iugement ol the book is gcograjihii al, thera])entic 
indications folloxxing tlu* des( rqitions ol the g,eolc\gy 
and (hrn.ite ol xarioiis distru'ts .ind towns 'I'liere is 
also a .sepaiat( chapter on tlu'rapc iilu s of the L.nghsh 
climate, m wdiic h the classification is based on dise.ises. 
In one ajqn-ndix the health u sorts arc tabulated 
according to scascmal suitabihtx, and in the other the 
w. Iters ot the various Sjsis are described. 

In s])ite of the complexilx of the subject, inlorm.ition 
with regard to localitv or cjise.ise can reaclilx be lound, 
and refeience is facilitated by the inclusion of a kirge 
number of mcti'orologic al eliarts and tlie addition of a 
xvellqireiiared index 'The book will be ol ( onsiderable 
value* to phxsKi.ins and others mien sled in nu‘dical 
climatologx . 

The Elements of Co-ordinate ileometry Bx S. L. Loney. 

Hart 2. Triltnear Co-ordinale'i, etc. Hp xiu-t-.;2<S. 

(London . Maemillan and Co., Ltd , 11123) fix. 
'J'liis part ol Hiof, Loney \s Uo-ordinate Geonu'try " 
contains, m ordc'r. chajiters on cros.s-ratio geometry, 
trilinear and areal co-ordinates, tangential ecjiiations, 
reciprocation, projection, and invariants oi conics. 
Methods oi teaching geornetrx' have adxanced c'onsidcr- 
ablv in the last twenty years, and the arrangement 
adopted by Prof. Loney wmuld scarcely be acc'ejited as 
the natural one now. Trilinear .and areal co-ordinates 
are here introduced from the |)urely metrical jiuint of 
view. Now It would be more customary to read the 
ehapteis on jirojection and rec'iprocation first and then 
to treat tiilmears and areals as particular cases of 
homogeneous co-ordinates. 

Coming from an experien(*ed teacher of mathematics, 
the book gives all necessary assistance to a student 
reading its subject-matter for the first time in the order 
treateeJ. Abundant examples are given, but those on 
homogenedus co-ordinates include a greater jiroportion 
of metrical questionji than a present-day teacliei would 
endorse {e.g. pp. 85-87, Nos. i, 2, 6, 7, 16, 17, ‘20, 22, 
23) 24). 
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Letters to the Editor. 

The K dll or does not hold himself responsible for 
opinions expressed by his cotrefondenis.% Neither 
can he undertake to return^ nor to correspond with 
the writers rejected manuscripts intended for 
this or any other fart of Nature. No notice is 
taken of anonymous communications^ 

The Gorilla’s Foot. 

W'l’jn to l\lr. Akc‘l(‘y’"5 (.ist of a f^onlla foot 

discussed 111 Nmori t»f No\euiber 24, p 758, J note 
that Sir Kav Fankester dul not wait until lie had seen 
the cast which we sent to the 1 Jntish Mnseiini (.Natural 
flLstorv) but has ap[am made the follow inp, charRes 
(1) Tlie ])K'ture of the cast of tlie toot in Mi Akeley’s 
book ■■ Jn lhif.',hiest Africa,” ]) i|j. Ra\e a mis- 
leading or distorted \ iew of the cast and was in etlect 
an evample of bad photography {2) The gorilla foot 
as re])resiuited by tlie cast dittiu’ed in ayipearaiu e from 
all pi('\ious ]U(’tures of and sLatements aboiii the 
gorilla’s loot and wms misleading, chielly beianse it 
did not show the great toe in a duergent yxisiUon . 
it also ditlered m appeaiaiu'e Itoin the photogiaph ol 
another gorilla’s foot tignnd b\ Xkclev m the s.inie 
book (p 2^1), in winch the gre.it toe was .shown in the 
fh'xed and abdm ted yxisition (4) 'J'lH-relore Aki'ley 
had himsell snpplitd thi‘ ii'Inlafion ol his tlaim that 
Ins gonlla's foot was ddleient tioin an\ othei vet 
dis(o\eied (|) That i1 is ” Inghiv improbable ” that 
Akeh'v s yiliologiaph ol theiast ” torrettlv ie]>res(‘nts 
1h(' foot ol a nonn.d spet u s or vanetv ot gonlla 
\s to (It, I ha\<> alriailv slated (N vil Rii, Ni»\em 
b(‘r 2|) that tiu y>ho1ogra])h published in Mr Akeley’s 
book ga\( a ‘‘\ei\ lair” \iew ot the t ,isl m (pu'stion, 
and alter 1 I'aiefnl le e'.imination of tfu‘ facts 1 will 
add nothing to lliat stattMiienl excejit th.1l j\lr 
.Ala lev has a desinvedlv high leputation based upon 
ni.iiiv veaisol I'xpenenu' both in photogr.ijihmg and 
in making .matomnal easts, and m-etls no wainmg 
funu anv one a-, to the prer .nitrons to be ob.served 
in sm h worlc 

As to (2), m itliei Mr Akeh'V n(»t 1 I'vei asserted that 
the cast 111 qiii'stiou showed the hallux m the position 
that it pi'oliiibly assnnu'd vvlu'ii the animal’s weight 
res1('d upon it 1 (pioted Mr Akeh'y’.s statement 
tlial the cast was taken in the relaxed condition of 
tluMoot att('rr/gnr noniis had ji.issed away, anfl T also 
note<l that the liallus lould no doubt be more or less 
abducted I'he cast was made within twenty-four 
houis after de.ith, in a cool, moist climate. 'I'lie foot 
was cut off from the h'g, tin' niusclcs and ligaments 
being rel.ixed, and wasyilact'd in a hollow in the ground 
wnth the sole facing upwarrl I he foot .iiid its digits 
w'cre not jio.sed but were allowed to assume th(' relaxed 
positron. After being lightly soaped a thin coating 
of plaster was then applied ami alknved to set, in order 
to prev'cnt distortion by the weight of the plaster. 
No otlu'i’ outside yiressuro was exerted in any direction 
wlieii the plaster wms poured around. The whole 
oyieration was conducted with exceptional care to 
avoid distortion. 

I'lic outstanding feature of Mr, Akeley's ca.st is that 
it shows that in the relaxed condition the hallux 
assumed a position of les.ser divergence, so that it was 
more nearly in line with the other digits. In this 
connexion it is pertinent to state that Dr. D. J. 
Morton is now studying the anatomy of the foot of 
another one of Mr. Akeley’s adult gorillas, and finds 
that the arrangements of the internal cuneiform and 
first metatarsal bones are such that it is ynissible for 
the hyillux to be clrawrn into the fiosition shown m Mr. 
Akeley’s ca.st. Dr. Morton has also found that in Mr. 
Akeley’s, as well as in other adult specjjmcns, the distal 
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eiuks of the nieta 1 ;n s:ds ol ull the digits .no Iwisled 
upon tlie sh.itts at dilti'n'ut di'grei's in sm h .1 w.iy .is 
to make the volar Miil.u'es face nuue diieellv' down 
wxird, w'heri'as in uifanl gonlla.s tlu' volai suif.iei' ol 
the hallux i.s tilted tow aid that ot the oilier digits, 
this arrangement being still more pronounced in tin 
chimpanzee After exten.sne comp.irison, Morton 
concludes that the infant gorilla fool relains mou- ot 
the immitive arboreal char, ict eristics, while (he ailiiH 
gonlla loot shows mimerous man like ad.qdations 
not found in the cliinpian/.c'e 

As to (3h Mr Akelev never ilamu'd that his 
gorilla’s feel were ditlen'ut troiu .til others previously 
tlescnbed Sueh may yv't yuov t' to be llu' case 111 
regaid to the di'lailed proportions ami 11111101 cli.irac- 
teis ot the foot, but it h.\s not vet been assiuted by 
eithei Air Akeley or mvmelf 

As to (|), the original foot from whicli the c.ist was 
inmle lias not vmt been conpi.iri'd mimdelv with the 
olhei gonlla leet uillected in the same geneial legioii, 
but after ;i preliminary eomparisoii tiieii' seem-; no 
leason to hiand (he individual as repo'seiitiug an 
” abnormal spei les or varietv^” 

hi brief, .Mr Aki'ley’s east can be mislimding only 
to those wlio read into it moie than w.as clamu'd foi it, 
or v^ho do not K-ahse that a gorilla's h.dhix. in.iy 
assume a position other than th.it tigiiied 111 the 
pn'v lous htei.itnn' of jlu'subji'it A e.ireJullv in.uh* 
cast of this kind is ol greatei sueiitilic value th.in .uiy 
photograph of the s.ime obiei t, bei ausv' it ri'jirt'Seiits 
tlu' objei I III the round ami witliout phologiaplm 
disloiiion A good cast, such .is this umjm st loii.ibJv 
IS, gives imlis])ut.ible v\ uU m e ol fat t 

In conclusion, Sir Kay Lnnkistc'i’s st.ilt'iiieiiis in 
Ins book, ” Great ami Small 'I'hiiigs,” alioul the sigm- 
lii.iriK' ol the ddlen'iU’es bet w ('I'll human ami .inthio- 
]iojd feet, suggest that he is oik' of sev ('r.d ('iiiiiient 
])ersoiis (im hiding Mi 11 (i W'ells) who do not see 
that the human loot is an anal011m.1l ])ahmi)sest, in 
which the l.ib'r reiord ol a long teiiestrifll life is so 
deeply impiessed that it has laigely olisi'iired (lie 
umleilvmg oldci recotd of a jucvious arboreal stage 
with a divergent hallux This is not a ” llieoi v ” but 
a wi'II-foimiled inlerence from tIu' many fads that ate 
now being ex.imined by Sir Aithur iveith, 1 )r Morion, 
and others. Win.i vM K Gre(,orv. 

American Museum of Natinal liislory. 

New York, Dma'inber 7. 


Psycho-Analysis and Anthropology. 

Referring to the letters m Naturic from Dr. 
M.ilmowski {November 3) and Prof. JClhol Smith 
(November 24) on this subject, i should like to m.ake 
three remarks 

(1) While agreeing with all that Prof I’.lhot Smith 
says as to " Totem and Taboo,” and that Preml tailed 
to acquaint himself with the essential facts and 
associations of which he writes, Hus is by no means 
the case with all of his disciples, while even in ” 'rotem 
and Taboo " there is stress bud on the (lualily of 
ambivalence in savage belief and custom, which, if J 
judge rightly, had not previously been sufficiently 
appreciated by anthropologists. It may be that Prof. 
Elliot Smith Jias recognised this in his article in tlie 
Mnnisf, which f have not had tlie ojifiortumty of 
reading. 

(2) T rather doubt whether time will bear out lYof. 
Elliot Smith's contempt for typical symbols. 'l'yi>e 
dreams— that is, identical dreams haviim the same 
meaning attributed to them — certainly occur among 
peoples genetically and culturally remote. I'luis, to 
take an example, quite superficial reading, and the 
kindness of friends in supplying references, indicates 
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tlic lfK)th'losiiig {Ircjiin occurs m Europe and 
.mionu ^lalays, and Chinese, also Ashanti, 

,111(1 th.il in each c ase it is taken to mean the death of 
a neat rekiti\(‘ (Ashanti, loss of near friend), More- 
o\er, this meaning; tits well with tJie individual 
sif^Miilieance commonly recof'nised by analysts, namely, 
the har of castration 

{\) '1 he (lueslion of " Universal Symbolism ” is of 
( onrse tlie crux of the whole matter Are the findings 
oj ,inalys)s for the indiMdual ajiplicable to the social 
iinil to wliK h he belongs , and if so, do they also a^iply 
to other groups wliich may be genetically remote 
'I hose interested should shortly have the oppor- 
tmiilv of he.irmg the problem examined from the 
})s}tho-analvtic point of view, for Dr. Ernest Jones 
h.is ( onsenlt'd to read a papiT njum this suhjcit before 
the Royal Anthropological Institute on Tue.sday, 
l ebruary 10 Tickets of admission will willingly be 
sent to noii'members of tlu' Institute interested in the 
sid)|e( t, who should appl> to tin* Assistant Secretarv, 
Ro\al Arithropologu al Institute, 50 (ireal Russell 
Strc'et, W C.i. (■ G. ShLiGMAN. 

Muluria and Anopheles funestus in Mauritius. 

IcAiav 111 I()JJ J was asked by the Sccietarv of 
Stall' for the (dlonu’s to imderlake an Ano])lifline 
and ;inli m.ilana survey in I hi' island of Mauritius. 

I rKd'pled tins mission, .ind had the pleasure of 
devoting t(Mi months ol intensive in\a*stigation to a 
survev ol itnusnal inteivst 

I ’nor to mv visit to M.iniitiiis, a somewhat similar 
siii\e\ liad been made in looH by Sir Ronald Koss, 
Major I’owk'r, and Mr d’Emmerev d(> Charmo) The 
v. tillable work tliey act onijilished and the man\ 
inteiestiiig olisei V atioiis made by them are recorded 
m Ross’s report entitled “ I’rcvention of Malaria 
m Mauritius ” (London, V\'ateiknv and Sons, kjoS). 

In the course of their work, Ross, Fowler, and 
(riMiimeren tie Charinoy imade an extensive survev 
ol the mos(|iiitoes oj Mauritius, which resulted m thi' 
collection of the following spt'tu's * 

( )I 1) IN'OMFNC I vruRi.. 

1 M yuu hvin hits viauri/ntiitts. Dandy dt; ('«nind- 

pie cV (rEmniere/, de t liarmov 

2 Mx't>u)via {Pynhil>hoyu<\ mstahs Theobald 
j A V‘ /.’uv nan n/i/Yy//vs. Giles 

■I S( KtiHt'.via luUosnipId Walker 
5 Kita J'.dirKiiis 

(t ( lih 1 Idf/^i^di/s ^\’('^d('nl.llln 
7 Liihx //gn/’i's Dandy de Grand])re 6 c d’Kni- 
mere/ de t'Jiai nioy. 

S ' ( itlr \ diiHd/iotids ■’ 

<1 ( dh 1 dihoncolts d’Emnarei' de Cliarmov. 

10 ( itJi'K roiid/ifi d’lvmmere/ de ('liarmov. 

IT CuL'X loixloi. d'l''mnu'r('/ de riiarinoy 

Moi )LKN NC)M F,NC' 1 .ATTH< 1 - . 

I Addpid'h’i, mam liidiius Dandy de Grandpre 
A d’J' nimere/ do ('h.irmoy, Verv common 
> AuolAufc.s (oAalis Thet^bald. Very common. 

3. AnopheUs mat nil pal pi $. (dies. Very rare. 

Acdea albopictm. Skusc. 

5. At‘d(\s arycntcus. Poiiet. 

0 ( uk i fafigans. Eabricins. » 

7. Liitzia i^yipcs. Dandy de Grandpre & d’Em- 
nierc/ cle Charmoy. 

Cult A anvulioiitts. ? 

o Oithopodomyki nrhoricvlis. d’Emmerez de Char- 
moy.* 

it). ( iikx siiicns Weidemann. 

11. Aidt'ii ni/iermisis Theobald. 

' A ole C «/,u aM»n«/iori«s should not lx- listed .utiotig the musquitues of 
M.uitiiuis, .e, the jecord is probald}' due to an crroi in identitiralioii 


It Will be seen frtim this list that three species of 
Anophelina* were found, and 1 have added the 
remarks made by these investigators relating to the 
prevalency of the Anopheline species. 

By experimental work in Mauritius, Ross was able 
to prove that of the three Anophelines, A. cosialia 
w'as easily infected with malaria and could be 
regarded a.s the chief vector; that A. manfitianuA ap- 
parently could not be experimentally infected with 
malana, and by much additional evidence could be 
regarded as incapable of malana transmission ; while, 
owing to the great rarity of A. maculipalpis, which 
these investigators state was then the case, there 
was no opportunity of obtaining A, maculipalpis in 
numbers sufiicienl for expenmental w'ork. Its 
presence m Mauritius was therefore considered of 
no practical importance at the time. 

Ba.secl on tliese discoveries, Ross iiulK'atcd the 
plan that should be adopted for the institution of an 
anti-malaria campaign in Mauritius. Unfortunately, 
his recommendations w'ei'e not tluTroughly carnecl 
out, and although much ust;ful work w^as done by 
the canalisation of streams and the abolition of 
swamps m many parts of the island, the success of 
the campaign vv.is vitiated by the neglect of ecjually 
important .Anopheline brccding-placcs, and in many 
cast's by allowing the completed anti-anoplicliiie 
works to revc’rt to natural conditions. 

ConseijTicntlv , fourteen >('ars aJterwards malaria 
m Mauntuis was ,is bad as ever -a fact w'hich, 
together with tJie totally insaiiilarv' state of the 
island, led the (iovernctr, Sir Heskelh Di'll, to decide' 
tt) ask the t’oloni.il ( )(tu,e to ap])oin1 an expert 111 
tiopual hygiene to visit the iskuul ,'iritl indicate the 
lU'tC'ssarv measures lor llu' coned ion of liie muiiv 
serums defects 

The Secretarv of Slate for tlu ('olonies called upon 
Dr Andrew Jkilfour to uiuk'rtake tins mission, and 
Dr Ikillcmr left for JMauritms 111 i'l'bniarv Ki^i Tlie 
utterly msaml.iry state of the islaiid, and the very 
large number of separate problems with wliuli Balfour 
had to contend, arc full} set out m his conipu'lu'iisive 
report, enlilled “ Report 011 the Aledical and Samtaiy 
Matters in Mauritius, Jo.n,'’ jmblislietl bv llu' 
Colonial Of1i(C' 

With regard to malaria m the island, Ikillonr 
spc'cclily saw' that, for renevvi'd etJort against the 
Anophelina', it was essential to know more of the 
biononnrs cd Anoptn'lcs coslalis, tlie sju'cics then 
thought to be the onlv sp('cies lesponsible loi tlu' 
iTit('nsc'l\ malarious condition of Mauritius His 
vu'vv w-^as that it was highly iiojiortant to know 
wliellit'r the species did 01 did not hibc'rnatc dining 
the winter months, at least at tlie higher altitudes 
of llu' island, so tliat future work might take into 
account this most important fact, 

On his return to Ivngland, Balfour leoommend'ed 
that investigations to dctermiim the bionomics of 
A costalls should be undertaken. I therefore left 
I'higlaiid for Mauritius early in JC122 to carry out 
this work * 

I'or the first four months aftc'r my arrival in 
Mauritius (then the winter months), my stall and I 
gave undivided attention to the work of determining 
whether A uophclcs costalis exhibited hibernation ; 
and we were successful in showing that hibernation 
did not occur either at the coast or inland — a matter 
that IS fully dealt with in niy report to he published 
shortly by the Colonial Office. 

During the work on A. costalis, much to my surjirise 
1 discovereef that, in spite of what Ross had said in 
1908, Anophidtis mac^ilipalpis was now to be found 
in very large numbers all round the island and up 
to an altitnclc of 1200 ft. 

f^ater, with more time to cleA'Ote to further studies 
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after A. coatahs and the hibernation problem had 
been settled, my assistant and 1 while searching a 
marsh near Port Louis were astonished to find a 
larva of A. fwiesius. Further search in Jhis marsh 
demonstrated that A. funesius was here 111 large 
numbers. The fact that A funestus had not been 
recorded from Mauritius before, in spite of the work 
of the previous investigators, coupled with the 
proximity of the marsh to Port Louis — where all 
ships enter Mauritius— led me to assume that the 
species had only recently been imported. 1 immedi- 
ately approached the Officer Administering the 
Government for authority and funds to abolish this 
marsh ; and by the copious use of paraftin castor-oil 
mixture, while hundreds of men tore up the weeds, 
by drainage and lilling-iii operations, within a few 
days the marsh was changed into dry land. 

Control of all the nearby waters — fortunately few 
- w'as instituted, and no larva appeared in these 
waters. A few days later, whili' I was in conversation 
witli one of the chief moustKiuiers (mosquito searchers) 
— an Indian wdio had been trained by Koss aiul 
l-'owler — tins man told me that he thought he re- 
membered having seen similar larvae w'hilc Ross ivas 
111 the island, at Schonfeld IVlar.sh, Kivicrcdu Rcnqiart 
in tlie north 

T cjnestioned him further, ])ointing out that it was 
ddlicLilt to n'lneiubcr the appeaiaiice of larva? after 
tlie lapse of 15 yiMrs , but ho sccmefl so certain 
that 1 despatclied him to vSehonfeld to search 
Sdiouleld Marsh is rather inaccessible, some 15 miles 
fiom the marsli at i’orl Louis, and as the luaii had 
to go on hiot it v\as two days later lieforc he returned. 

When he got b.ick, however, he biought wutli him 
SIX laivcc of A iiouslus. My assistant and I at once 
lelt for ScJiouield Mansli 111 luv motor-ear, taking the 
man with us, and after seal clung for two hours in 
this extensive marsh, 1 discovered a larva of A 
juyu’slus tlu've fejr myself 

On inv' return to Port Louis, I issued mstnictioas 
that all niou.sti(]uicrs should divide up and pioceed 
to all ])arts ot tlu' island and seaicli only for A. 

'Jwu weeks later, A fimc'itus had been 
reported from practically every <listrirt of Mauritiu.s, 
but tlje numbers tonud were suipn.smgly few 

1 then decided pi'rsouallv to undertake the study 
o1 the bionomics of the species, and 1 at last louiid 
as T have fully described 111 my report —that A 
linicAn'^ existed m Maiirituis m jirodigious numbers, 
in SOUK' localities actually ontnuinbering A CDstalis. 
'I he failure to discover the larvae 111 muiibeis before 
was dill' to tlie fad tliat the vibrations transmitted 
through the eaitli by the tread of the scarclicrs warn 
the laiv:e of danger, and they all dart to the rfiots 
of tlie vegetation, to whieli they cling, nr even climb 
a few nuhes up ike damp surjairs of the leaves vvJiich 
dip into the water. Unco this fact had been dis- 
covered, thousands of A . funestus larvae could always 
be had m suitable breeding-places. 

1 undertook experiments m malaria transmission 
by A. funestus aiul A. macuhpalpis m ^le island, an<l 
lound that the former species could very easily be 
infected, and tliat A. niaculipalpis could also be 
infected without much difficulty. Consequently, 
instead of A. costalis being the only vector of malaria 
in Mauritius, there are in re?ality three vectors : 
A. costahs, A. funestus, and A. macuhpalpis. 

Now, there arc two theories to account for the 
malaria in Mauritius : 

(i) That A . costahs (and A . funestus A . maculi- 
palpis ?) have existed in Mauritius for centuries, and 
that it was only the importglion of large numbers 
of* Indians to work in the sugar-cane industry, 
bringing with them m their blood the parasites of 
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malaria, that caused the extonsiv e infect ion of the 
local anophelines. 

(2) That prior to 1805, when the first considerabU 
outbreak of niaJana (?) occurred, 110 aii()])helm( 
vector existed in tlie island, and that it was onlv 
by accidental importation of A. costalis (A. fitnestu 
and A. macuhpalpis}) then that Mauritius becanu 
malarious 

Personally I am inclined to favour the first theory 
but the following experience show's how inipossibi( 
it is to be dogmatic. 

Towards the end of my w'ork in Mauritius, heaiini 
that the sister island of Rodrigues w'as bee ot malaria 
I obtained sanction from the Officer Admmisterm] 
ilie Cioverumeiit to proceed to Rodrigues 111 ordei L( 
investigate this report 

The island is so small that it was po.ssible, witl 
the assistance of three slolled helpers, to siMreh ,il 
the streams, marsJies, and pools No Ainqilieles wei 
to be found, and no case of malaria acquired 11 
Rodrigues existed, although on the other hand I wa 
abk; to lin<l persons w'lth all three species of th 
malaria plasmodia in their* blood, which they lue 
acquired by formei residence in Mauritius. 

'Phe island of Rodrigiuvs lies 3().5 miles to the (*as 
of Mauritius, and is visited regularly, tliougli oiil 
evm-y 3-4 months, by tlu‘ (Government supjdy s’eainc 
from Mauritius On tins ship, wdiich is berthe 
m I’orl Louis, A costahs w'as found even durin 
my voyagi', and it seems obvious that the only thin 
that accoimts lor the fact that Anophelines hav 
not been introduced into Rodrigiu's is tli.d the islan 
is coinplclelv siirronnded by an extensive and reinarf 
able coral reel, umnnig from 1 miles .seawao 
which forces all vessels to anchor at least 1^ link 
from shore. Moreover, a steady wind from the sout 
almost invariably blow'S acioss the island from tli 
shore across the anchorage. 

Jn my report 1 have described these inv(?stigatioi 
at length, but 1 am 111 the meantimfi asking S 
Ronald Ko.ss if he will be good enough to add an 
remarks he may care to make on what these mvestig. 
tioiis ha v'e shown. Malcolm Iv MA((b<!a'.oR 

Wellcome I'ield Laborarory, Wisley, Suue\ 
(Wellcome Ilureau ot Scientific Kc.searidi) 

Til LSI-: investigations appear to me to he bot 
theoretically and practically iniportant. The qnestic 
is whether A. funestus entered Mauritius alter in 
visit 111 igo8 Major (' Jv 1 ^. h'owkir and in; 
self w»T{' in the island from November zo, igo 
until hebruary 25, 1008, that is, duiing the sunime 
Of course, w'c* could iiol make anything like a con 
plete .survey of the moS{|nitoos 111 Hull time, but v 
were given the assistance of Mr. ].)’l’anini'r('/ ( 
Charmov, the aecoinyilished entomologist ol tl 
island and curator ot the museum, and vveri' ali 
yirovuled W'lth ten " moiistKjuii'rs,” that is, iraiiK 
mosquito men Our pniuipal investigations wv 
made close to the Clairl'ond Marsli at Pheemx — w'lu( 
was drained m igo8 ; but Major Fowder and M 
D’Kmmerez investigated mue-h further afield tin 
this. It is therefore most surprising that we fl 
not once come across A . funestus 1 remember th 
when I first found A. costahs in the island 1 ('xpei.ti 
to discover A. funestus pretty shortly, jiarlly bei aii 
wc had found them in association m Sunra Leoi 
(where indeed we had discovered and named > 
funestus), and also because we heard th<it bo 
mosquitoes abounded in the neighbouring island 
Madagascar. It seemed .surprising to me that on 
one of thc'se Madagascar Anopheles had managed 
drift into Mauritius. Moreover, we heard tliat 
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w as absent f roin the island of Reunion, where A . coslalis 
^^as present. I understand that* Mr. MacGregor 
found A fmtesius in niunhers .dujirt'g the period of 
sninmei w hen we went in the island ; but, in addition 
to all this, it is most remarkable that Mr D’Emmerez, 
wlio was appointed in charge of the antirnalana 
nieasnrc.s after we left, had not detected this niosijuito 
(luring all these years. 'J'he most likely inierence 
ajipears to me to be that A. funei>tus has been im- 
ported quite recently. J wonder whether it has also 
a]>fipared in Reunion. 

in lily report 1 discussed the fjuestion whether 
malaria had IxM'ii introduced into Mauritius and 
Reunion m 1H60-7 (as was the case) by the intro- 
dnelion r;f large numbers of coolies from India, or 
by the inlrodnction of A. costalis, and 1 preferred the 
latter tlieory Against the ci>ohe theoiv tlierc was 
the fact that Indians had been pouring into both 
islands long bf'fore those yeais I iJioiight it more 
like|\ 111, it yf. fo,s/c<//s- bad been bionght m some time 
preiionslo i8()0, pos.sibly l)\ some ship Jfthereloie 
A fmu'stits has been a new introdiu turn, this liypo- 
lliesis ol iniiK- will be tiiilhei snp]io]led The entire 
.ibseiKe of t»olh species tioin Rodilgms is another 
(.oidirmation 'J lu‘ most likeR ]ii( tme ajijie.us to 
me to he tli.it all three isl.imb w»'ie Ano])lieles-free 
nj> lo'jMi)', o! so, hilt til. it two of the islands hfu'e 
heioiiie mil (ted siiue by slopping iioni Mad.ift.isi ,11 
1 uiKh'istand 111. it liotli s])((Ksar( ah.seiit trom liidi.i, 
bid li.i\( not lieeii tollowm.u llieoseid htei.iliire 

It IS iei\ disappointing that all tin aidimal.ina 

nie.isUKs .id\(sef| l)\ JIK li.ne Jieeii .illitwnl io l.ill 
info ab(\-.inii 01 M.iindiiis, ,mf| 1 h.i\< lour; been 
( on \ im (•( 1 t lia I .'I Id I niosf ) iido w ort w ill not !>( pw-porly 
(.ntied Old m Ihdish iloimnions imid stron};('i dis- 
» iphiie IS ( II (on ed Ron, aid Ibiss 


Methods of (Chemical Reactions. 

Jill gener.il silieme ol a ( heniital transformation 
(.111 be te])roduced bv tli(' etpi.ition . 

t, \„l’'d'c . . -I a ., 1 tiAJiftf'/ . : I , 

I'lA,,, I iNA„Li,( , . . I v.AdkA'„ r t 

A, 15, (' rcjiK'sent eliemieal elements or groups of 
eli'iiK'ids, winch arc Iraiisic'ried as whole (omplcxt's 
It 0111 OIK' .side to the olhei ot the clieimcal equation 
(/ (■ Ml,, !s< NGj, etc ). \\ (' sJiall call the.se j^roups 

ol elements for short the ihnuiifids ot a cheniual 
eipi.dion , the c Iw'mu .d elenieiits aie tlnis the simplest 
eh'meidids It is evident tli.d 111 determining the 
nnmbei of ('lemfidids of a elieniKal e(|uatii)n the 
niimiiiiim rule must be observ ed -that is, the eJenient.s 
niii.st lie brought together into groujis, so that the 
minibet of tlu'se groitjis (eJenieiituR) shall be llie 
smallest possible 'I'he eonpio.sition of these groups 
must fulfil one londdion tJi.at their number taken 
as a whole and loi e;u h lormiila individuHllv should 
1 k' the same on the light and on the left side ol the 
clieimcal etjiialion. In most (ases ihe problem of 
di'ternimmg tlie elcinentids is simplihed liy tlie fact 
that the mimber ol elenientids is the same as the 
nnmlier of ('lements. 

a, h, ( , (I, etc., as usual in chemical equations, are 
ininibers showing how maiiy times a given element 
(or element id) oceurs m tlie composition of a chemical 
I (impound Jupiation (i ) contains molecules composed 
oi all elements ol a gnen ciu'imca] transformation; 
of course, the absence of some elements in the eom- 
posilion of a j^articnlar chemical molecule is expressed 
by inaknig tlie coi responding multiplier {i.e, a or b 
or ( , ('tc.) i*(|ual to zero. 

'I'l. * 2 - '’s- yi> '>'21 .5'a. etc., are tlie numerical 
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coefficients to be determined by hemists using 
chemical equations. 

To determine these coefficients al cbraically, ru;- 
cording to the rule requiring an equal number of 
elements t>n both sides of a chemical equation, we, 
can write : 

I- . . . '-yifnA-y^q-rV^-y . . . 
xfi \ x.ie -\-Xih+ . . . =yj« . . . 

x^< f A'a/T ^'3/+ . . . ^yip +yi^ i . . . 

Tn calculating the numerical values of the co 
efficients x^, fh, x», i',. as required by stoichio- 
metry, the following rules must be observed ; first, 
all the coefficients must be wffiole and positive 
numbers , the coefficients must not have a common 
(livi.soi. 'fhis last condition is satisfied by giving 
the .smalle.st possible wlmle mimber to the coefficient 
of the molecule (occurring the least number of times 
m a chemical reaction. 

It iollows from tlu; senes of ecpiations that the 
iiunibor of cleiiu'ntuls of a chemical filiation corre- 
.sponds to tlie mmilier ol separate equations serving 
to deterimre the necessary coelticieiits ; and the 
number oi heterogeneous molecules (scpaiate sub- 
staiK es) taking ]Mrt in a chemical reaction correspond', 
to the iimiibcr of unknowm (]ii:mtitu's llom.i' 

In //.<’ (iisc thi i>tiinh/'i' of Si'parntr suh- 

A(uu>\ pill/ lu (I thnuual rciulini) coi/l In' 

i^rrald (>v mu unit ihau Au mnn/xi- of (‘li’inriitr/', 

'Id illusti.de tills we shall gi\(' several cJicmiral 
eipj.dions 

(it) / mo I /i nu Ji/i. aiu/ /hi 1 1 '^ub.sfuiu t”’ An ('N.iniple 
d1 till' .MinpJesf Te.Klion is flic loim.itioii ol wat<‘i 
(tw'o (Iciiiiids, ]| and ( >, .mil three siibst.iiu es, 11,. 
(b. .iiid 11,0). 

{h) / /lilt' ('li'wr)ils or th lui'tiluls and four \i!l>\lani f\s 

(1) z('.,ll,0., ! /n - /n(Cdl ,0,)j.i-lL ; the three 
elcnuMitids aie Zn, H, and Cdl/jg. 

((') I’ouf ih‘)ihiit<i and /u'l suhslanrris . 

I GNaOn -2i\a,S+Na;,S.(b 1 .9IM. 

(d) Five ilcnicut^ and sn sid/^tanu"^ . 

2 Si(>:O.,).j+ 0NH,C1 zSiCR 1 vN'i I Cl, i-ijlJ.O. 

(c) .S'm' eh'incn/s and seven ‘^nb'^tanres . 

K.,Ci Abd ()lll-l .jH.SO, lv„S()j 1 Cr..fSO,), 

More compk'v chemical equations containing more 
tlian SIX elementid? are comparativ elv rarely met watJi 
in chemist rv 

We shall now inve.s1ig.itc an exanqile in whicli 
seven elements and eight substances take jiart m a 
reaction : 

ajK3Co((CN)6-| .r..H.,S(b -I'lCoSO, 4 r-KaSO, 

-i-r3(NU,),,S(b I r,C() 1 i4C0,4y«S03. 

]3v solving the algebraical C(iiuitions corresponding 
to this diemical reaction we get the following : 

2K,Co(C'N)« + 24naSO,, -2CoSC),-| 3K,S0, 

l-b(NH^)2S0, 4-iiCO -j CO2 + 13SO,. 

This reaction is so complex, that even Prof. 
Treadw'cll, who did not know of the algebraical 
method of finding the coefficients, wTote the equation 
wrongly from the strictly stoichiomctrical point of 
view. His rendering of it was as follows : ^ 

2K,Co(CN)„4-i2ll2SO,,4-T2lljO =200804+3X2804 

+ I'lCO +CO2 +G(NH4)2S04 +SO3. 

* TrCtiflwi'll, “ Aii.vlytica! Chfinistry,” vol. li. 



December 29 * 1933] ^ . ^37 


Here tJn re kte seven elements, but*^ nine’- 
stimces. ( >ae need not be a pvofound mathema^iii.an 
in order to understand that according to the 
of a chemical reaction evolved t:)y us, TreadweU% 
example j u -.t given cont^s, in the equaticm dt reactic^'^ 
substances the coefficients of which in certain firaitt 
can be arljitrarily changed. Such substances ai^/* , 
on one hand, H^SO* and H, 0 , on the oth«* SO„ ' \ 
Thus, if we„ express the number of elementids by, 
the letter L, the number of chemical 'substances 
taking part ih the reaction by the letter M, we shall 
get for the simplest case of a chemical equation the, 
expression ; 

M=L + i. 


We have looked through a number of chemical 
works and have found no exceptions to this rule, 
'llic seeming exceptions, carefully analysed, were 
found to be only complications, substantiating the 
rule announced. In the well-known " Analytical 
Chemistry ” of Prof Treadwell (vol. i.) out of 1240 
reactions, 688 follow tlirectlv the rule announced. 
We '.hall show below that the seeming exceptions 
are ( nly more complex cases 

Let us consider a first possddc complication ; it is 
evident that by addition of two or several chemical 
equations, we obtain a new chemical etpiation, but 
a more complex one ; to lind in this case the applica- 
bility of the simplest rule governing a siinjile chemical 
reaction, a special niiahsis is leqmreil. 

I.et ns consider the case oJ double deroniposition, 
A Inch from a cheiriicnl point of view consists ot two 
reactions a reaction ot combinalioii and a reaction 
of ilccoiiiposition I'lns complication ailects adversely 
the immeduite ajiplicabihly ol the rule announced. 
In tins case the niimbf'r of elemeiitids inereases, but 
the new clenientids give algebraic <il equations result- 
ing m tlici same solutions as those given by the miinber 
ot ecpiations dcmiandcd by the rule L IVl - i, so 
tliat to find the iiecess.irx' coellu'icmts it is sufficient 
to take oiilv the algebiaic.d e(|ualions according to 
oiir rule. 'I'o demonstrate this we will take an 
example • 

;r,.\gN(L-r -vJLS -v,HN(b I v,Aij..S 
Here there are the tollowing ecpiations , for Ag, 
A', 2r,, for NOj (elementul), y,. foi II, 2r,, - Vi 

These Mifticc' already, tor by taking i, we obtain 
A', --2, A, r and Vj It ’s possible to make an 

equatioiT for sulpluir, .Vj, v,^, but this equation gives 
no new data and can only serve to control the pre- 
ceding ec]uations 

Here is another example " of a, complex reaction . 

SKCIO, t 2.|Tin --8K( l+i'iHgO+oCl^ 1 hCKb. 

The corresponding simple reactions arc . 

KCIO, -I 6HC1 - K('I I iHaO + 3 CI., 

SKCK >5 T OHCl -5Ka + 3 H .,0 i bClCV 

Adding together the last two equations and dividing 
throughout by the factor 3 common to, all the co- 
efficients, w e obtain a more simple expression than that 
given above, for we get : 

2Ka(),, +4HC1 =2Ka +2 H»o tcIb +20103. 


Here again the “ new condition/’ regulating the 
decomposition of chlorate of potassium, .will 
expressed by the quantitative analytical data of the. 
percentages in the reaction products of chlorine and 
chlorine dioxide. These last examples sjiow already 
that, as in the application of the familiar phase 
rule, the appearance bf each 'J^new condition " in- 
creases ^y one the nuinlier of substances, Designat- 
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■^ing the auinb€?‘’'bitnew conditions by w as in the phase 
rule, we get £w.^s^ease .the expression : , 

' As the case iiri the appl^tion of the 

phase Tulc. we ca^dfiwgnate as f*o»-i«inan< chemical 
reactions- thoipllwbfi^ the simple rule M=L + i, 
as, hf coarse^'Ch^ ifonnujae for these reactions do 
not admit of d *coefhcients. A chemical 

reaction obeying the itde M„ -L + t +» has n degrees 
of freedom. 1%ua the reaction above investigated 
of the action of sulphuric acid on KaGo(CN)„ if 
written according to Treadwell, will have one degree 
of freedom (inter-relation of the number of molecules 
HjO and SO*), i.e. for this case n^T and thus 
Mi^-L-) 2. Accordingly in Treadwell’s equation, we 
have Ml =9 and 1,^7., , 

The reactions of hydrogen peroxide when hydrogen 
peroxide acts as a reducing agent show this ; 

f A-gHaOa -y^HaO -l-.VaOj+Dl'eAg. 

In this case L=i3 {i.e. Ag^ H, and O), M*:5, i.e, 
Ag,C). HaOj, HjjO, Oj, and Ag. , It would^ seem that 
this is an exception to the rule; but actually there 
IS no exception, as the last equation is subject to a 
ncwfccondition : the quantity of hydrogen peroxide 
and the quantity of .silver oxide are determined by 
the fact that the molecule of oxygen is formed by 
one atom of oxygen taken from the hydrogen 
peroxide and one atom of the silver oxide. Algebraic- 
ally this condition can lie expre.sscd by putting 
A'l - A.J, 'I’he solution is then quite delinite. 

I.astlv, let us investigate the case of reactions 
often met with m organic chemistry, where a small 
number of elements Jorras a great many substances. 
We will take the decomposition by water of the alloy 
of iron and carbon at high temperature and pressure : 

3Fc„C\ :4,H„() /’Vc„0,^ly,C„U,„., + yfMsn 

■fy 4 Q>if 2 « 2 + ■ • • 

An nnmed’ate application of the rule M=L + i 
can be made only 111 the case of the formation of 
one hvdrocarboii (case of double decomposition), as 
in the decomposition of tlio carbide of aluminium. To 
the other case the rule M„ -f i -| n must b(? applied, 
as (‘ach new hydrocarbon must be characterised by 
quantitative anah tical ffata showing its percentage 
in the reaction products in order to be able to write 
a .stoiclnometncally correct chemical equation. 

The expression M„ I.-l-i ! n and the simpler one 
M - Lt I form the basis for deducing tlie algebraical 
equations iieeessary for the deteri^nation of the 
etjuation coeilicients of a given chemical reaction. 
1'he general number of algebraical equations will be 
equal to n + J., where f, is the number of equations 
cotrespoiuling to the number of clementids, and n 
IS the number of cipiations w'hich must be deduced 
to meet n special conditions. 

All the rules given m.this paper can be formulated 
also by a single expression : 

M„^A 4 i-Mb 

where A is simply the number of elements taking 
part in a given chemical reaction. 

• Wl. Kistiakowskv. 

Petrograd, June 1923. 


Mechanism of the Hydrogen Chlorine 
Combination. , 

'■ The object bf the present note is to describe some 
work in progress here on an attempt to test directly 
rthe Npn^t theory {Zeit. Eleetrochem,, 24, 335, 1918) 

■■ '■ 2C2 
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for the very wide deviation of the hydrogen chlorine 
combination from the Kinstein photochemical equi- 
valence law. Nernst postulated that the primary 
action of the light was to split up the chlorine into 
atoms, and that these were abh? to react with hydrogen 
molecules according to tlie equation 

CHII2 HCl fH, 

and that tlie atomic liydrogen formed again reacted 
w'lth chlorine 

II i Cl, -lin ; Cl, 

and that this cycle was repeated over and over 
FIcnee i quantum of hglit energy was able to cause 
a very great amount of combination. He .showed 
that all these reaction.^ jiroceeded with a free energy 
decrease and lienee were possible reactions 

We are attempting to jmt this theory to a direct 
test. In our experiments atomic hydrogen, generated 
by Wood’s metFiod (Trans. J?oy. Soc., 102-A, j, H122), 
IS led into a mixture of hydrogen and chlorine, ami 
if the theory is correct an excessively large amount of 
hydrogen chloride should be formed 'I'o determine 
the amount of atomic ^hydrogen at the moment ot 
reaction the same procedure is used substituting 
bromine for chlorine. 11 is knowm that the hydrogtm 
bromine reaction does not give excessive yiehls of 
hydiogt'n broimde and JN crust lias shown thak tlu* 
reaction 

Hr f-JIj,=HHr | H 

will not take place spontaneously. The hydrogen 
and chlorine are at a partial pressure of about i rum. 
each, and care is taken to prevent illummalion of the 
gas mixture from the discharge tube It has been 
shown so far that atomic hydrogen will travel a 
distance of 15 cm from the discharge tube when the 
pressure is 1 mm, If chlorine lie pernntled to meet 
the hydrogen stri'am at this jiomt direct combination 
takes jilace at room temperature ; in one expeiinient 
the yield of hydrogen chloride was 10 ])er cent of the 
hydrogen v.sed. 'I'his anioinit would seem to exceed 
greatly that due to Hu; atomic hydrogim pn-sent, 
although so far 110 direct determination has been 
made of this (jiiantity. A L Makshaic 

H S. 'Favlou 

Hnneeton University, Princeton, N(‘w jersey, 
Tsovember 7. 


Remarkable Ascending Currents at Melbourne. 

KiiMAKKAUi li asi encling currents were observed 
during a pilot balloon ascent at Melbourne at 1 1 00 
hours on Friday, October 2U, Heights were 

determined by means of raiige-tincier reaclings, and 
should have no error of conse(|iicnce. 'Fhe following 
table gives the results of the ascent ; 


'1 llljf. 

.Nomva) 

Ol>^em‘d 

n itui 

lIciKht. 

Jl.'iKbt 

Direct 11)11. 

Vcliinty. 

15 

no 

in. 

.H5 

m 'SLt , 

6-8 

I 30 

180 

170 

.UH 

10 b 

L5 

270 

.t5i 

5-^5 

ilM 

3 00 

300 

801 


io*g 

4.5 

450 

1 202 

282 • 1 

8-3 

.5 15 

630 

1.580 

27^ j 

8-8 


At the first reading the balloon w^as too near to be 
observed with the range finder. The rate of ascent 
should have been 100 metres in 45 seconds according 
to J. S. Dines's formula, but for the particular type 
of balloon used, range-finder observations indicate 
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that the actual rate is about go metres. Shortly after 
the fifth observation the balloon entered thin cloud, 
but could be seen for some time longer. 

Between the second and last reading the air in 
which the balloon was travelling ascended at the rate 
of 4 metres per second, while between the third and 
fourth the ascending velocity w'as 8 metres per second. 
On a number ot occasions when cumulus cloud w'as 
forming, ascending rates of 2 metres per second over 
considerable ranges have been observed at Melbourne, 
Imt nothing approaching the velocities shown above 
Jiad been encountered previou.sly. Ft will be noted 
that the iipwmrd current was at times such that no 
raindrop could descend through it. A remarkable 
feature was that the cumulus cloud which was forming 
rapidly at the tune was doing so, not m isolated masstis, 
hut m an almost continuous sheet. No cumulo- 
nimbus was present. Above the cumulus layer 
alto-i.iiiniilus W'as moving from 252^ 

As regards the general situation, an anticyclone 
WHS passing to the nortluvards, moving rapidly. 
During its passage across the continent the anli- 
cyclone iuul decreased in intensity. Melbourne w'as 
coming nnrler the mllueiK-e of tlu* succeeding low- 
pressure trough 'Flic recent weather had been 
I haractensed liy these fast-moving anticyclones, the 
intervening depre.ssions being very poorly developed. 
This weather is one of the pronounced drought types 
IhnvARD Kiuson. 

Meteorological 1 hircaii, 

Melbourne, 

Dclober 2«j. 

Long Range a -Particles. 

In a letter to Nathki ot Se])teniber 22, p. yt'i, we . 
stated tliat, in addition to tiu* u-raN’s ot raiigi* 0-07 i 
cm , radium active <lej>osit cunts particles of rangi's 
g 11 ‘2, and 13*3 cm rcspectivelV. it has since 
been ioimd that, in addition to tlie n-ravs of ranges 
4-8 and 8 0 tni , Hiorium active de[iosil cunts particles 
of ranges 11-5 {]>rcvioiisly recairdeil l>y Knlhertord), 
15 o and iiS'4 cm ri'spectn (‘ly. and tint the ennssioii 
of cverv 10® a-ra\’s of range 8-o i in is accompanied 
by the emission of 220. 47, and 55 particles of the 
al)o\'e ranges. In the case of actiiniiin active' rleposit 
evidence of particles ot range greater than ()'5 cm. 
was found, but the soinces available wore not 
siilIicK'iitly inteiisi* to allow theii range to Ix' det^r- 
inmed with accuracy. 

By a method devised by Sir Ernest Jlutlierford we 
have satisfied ourselves that ,the long range particles 
from radium active deposit arc a-rays. 

I'oloniuiii has also been examined and found to 
emit small numbers of particles of ranges 
lo-orto-i and 131^0-2 cm. respectively, in addition 
to the mam group of a-rays of range 3'g3 cm. The"^ 
relative numbers m these new groups arc at present^ 
being determined; from the brightness of the scintil-’* 
lations it is considered that they are a-rays. - 

L. F. Bates. M 
J. S'JANLEV Rogers. 

Caxendlsh Laboratory, Cambridge, 

December 15. 


Continental Drift and the Stressing of Afritia. 

In reply to Dr. Evans’s letter under the above title 
in NAtuRE of September 22, p. 438, may I say that 
1 to9 shall be surprised, indeed extremely surprised, 
if further work iti Uganda does not "disclose the 
existence ot at least some normal faulting with a 
north and south .strijee, showing the former existence 
of east and west tettsion." Compression in one area 
seems to imply tension in another ; and it is not very 
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probable that Africa has always been on one side 
of the equation. But one would expect that, had the 
continent been “ predominantly in a state of tension," 
evidence of the fact would not be difficult to find in 
Uganda. • 

True, there is no reason why " a change of con- 
ditions may not convert a true’ rift valley formed in 
a period of tension into one bounded by reversed 
faults. " But it may also be ob.served that it is certain 
that tension operating on a rift formed by a thrust 
action would ai'centuate the features, provided that 
the bottom of the valley was not prevented by 
subterranean support from sinking. Coinpressioii 
would do the same without the last proviso ; while 
some such factor as cooling at depth would achieve a 
similar result without the assi.stance of either tension 
or compression if the faults were reversed 

There can be no shadow of a doubt th.it tlic bottoms 
of the Uganda nft valleys have sunk, and that. too. 
very considerably. Wliat has liappened beyond tins 
it IS impossible for any living soul to say with absolute 
certainty at present ; but no tlu'ory of the ntt will 
pass muster if it leaves T^iiwen/on hanging 111 the 
air, and if it fails to explain why planes of weakness 
to tension have' not been utilised 

A.ssmmug a nft-bloelc (by which 1 mean the mass 
between the nft teatiires) bounded by reversctl faults 
to sink, something must luqqien to the vallev sides , 
either one or lioth will subside as a whole, or great 
lin(‘s of normal faulting will appear m the country on 
one or both sides , or tlu'se two things mav happen 
in combination The lust of tliese alternatives 
appears, almosi to tlic entire exclusion of the second, 
by Lake \lbcrt, in Buuyoro , the second, hugely to 
the extlusion of the tirst, is setui .'dong the easlern 
side of J.ahe (u'orge Moreover, normal lanlting may 
.ippear m the rift-block itself Ihit all the.se things 
mav et[iially be eons(spicnl upon settlement of a 
iift-bloek bounded bv normal faults 'thus it is 
easily seen tliat ste]) tanltmg is not atbnissible .is 
evichuH e as to the nature of llu' fr.ict nres that initiated 
the rift Tlu“ solution of the (rn'at Bift Valley problem 
must be sought, in f.ut, in pi. ices like Jhinvoro, where 
ste]) faulting is almost completely absimt. 

l>r. h.vans, who combnies Wegener’s general 
proposition with a tentative theor\ of the moon’s 
birth, woukl expect (subject to the truth of the latter) 
“ 'I'he chief period of tension in Africa and its siir- 
ronndnigs to have; c'xistc'd in Mcso/oic and early 
Kainozoic: tunes " , l)iit this is precisely whim, so 
I’rof ]. W Uregory aignes (and 1 agree wnth him), 
Africa w as being liimched up by conipres.sion 

v\s to llie date of the moon's birth, or the manni*r 
of it, 1 <ani not qualified to .speak wath any authority ; 
but T sliould have tliought that had it taken place as 
late as the Carboniferous period, the parting at least 
would have bi^en catastrojihic. Also 1 am tempted 
to ask (not coiitro-versially, but a.s one seeking in- 
formation) why if " the bulk of the atmosphere” was 
” attracted towards the protruding nnuss of the moon,” 
our satellite lias now no atmosphere worth meiitioiimg. 
Did the moon escape without air or water ;• or may it 
not be that it once possessed both self -elaborated very 
long ago, as those of the earth, in an early stage of 
its individual career ^ May not the absence of 
atmosphere be indicative of completion in the life of 
a celestial bod> of a stage the span of which is a 
function of the sphere’s mass ? 

I fear that 1 have somehow created the impression 
that all the major faulting in this part of the world 
is more or less north and south. This is not so. In 
Bunyoro certainly, and one has reason to believe 
elseiyherc, a series of very largtf.east to west faults is 
traceable. This is clearly brought out in a structure 


map of part of Bunyoro prepared by' Mr. W. C. 
Sirnmons a few years ago. judging by the manner in 
wdiich they cut off the north to south fractures, the 
cast to west faults are the younger ; though both 
are very ancient. 

1 believe that the word " nft ” w^as originally' 
applied to the Great Hast African fracture trough, 
which is quite a dillercnt thing from an ocean-covered 
area produced by the drifting of continents Bift 
valley faults wall still remain nft valley faults, whether 
thev turn out to be normal or reversed ; olherwise 
” nft valley ” must di.sapjiear from our nomenclature 
should my hypothesis prove true. 

1 thoroughly agree witli Dr. Kvans’s remarks witli 
regard to the value of speculative hvpothesis ; and, 
as he reminds us, ” It will only be when we have all 
llie Icicls before us, lluit we shall be able to solve wuth 
any assurance the problems jiresentcd by^ the present 
contignralion ol the surface of the globe.” 

E. J. Wavi.vnd. 

M.ihyoiro, Lake George, Uganda, 

November 3. 

T 

Mrs. Hertha Ayrton. 

l.N Natukk of December i tliere ajipears under the 
above luMilmg an obituary notice ot the late Mrs. 
Ayofon w'lnch, I 1 egret to say, is in some mfitters 
mcoirect and misleading Tlu* article is an unusual 
one, for 111 it the waiter veiitilati's liis own grievances 
ag.imst Ins so-called ” masters ” (TJie City and Guilds 
Institute), and disparages and belittles the work and 
.ibihlies of his lifelong colleagues To write m this 
stiain about dead friends is m niy^ opinion ri'prehen- 
sibh', and it is to be hojied the example will not be 
followed 

h’roin leading Piof Armstrong’s article one w'ould 
gather th, it Mrs Ayrton had little originality, and that 
all the scieiitilic uoih she did was due to lier Imsband’s 
le.ul. Neillierinferoiia’ w'(.inld be true, as is proved by 
the inventions she made belore she met l^'of. Ayitoii 
and the original wwk she carried out after his death. 
In connexion wntJi tlu* latter, Mrs. Ayrton took out 
eight patents betw'eeu Kjl j and 1018. 

The late Prof Avrton told me on several occasions 
tliat when Mrs Aviton took up the study of the 
electric .iie he left the subject entirely alone so that 
there should be no excuse lor any one giving him tlic 
iredit for Ikt work, and when lecturing to Ins students 
on the air he maile similar statements, as many' of his 
pupils can doubtless conhrrn , it is indeed very prob- 
able that ]‘rof. Armstrong heard analogous remarks 
from J’rof. Avrton’s own hjis. T. Matheu, 

37 Wyatt IMrk Kd , 

Slieatham llilJ. S W 2. 

J)ei ember lo. 


A Waltzing Mouse. 

It may perhaps be of interest to record that, in 
some recent experiments in crossing mice, there 
appeared 111 a Jitter ol seven (self-coloured champagne) 
a female which exhibited all the synnjitoms associated 
with the Japanese waltzing mouse of which Yerkes 
made a fairly exhaustive stiuly. It is dextro- 
rotatory, if the term be permittixl. It is not yet 
old enough for reproduction. Both parents have, 
however, siftce produced litters, the female to a 
Dutch-marked male, the male on a Dutcli-inarked 
female, five and four respectively, but all are normal, 
nor out of eighty mice recently liorn to otlier couples 
have I had any other that waltzes. 

G. W. Hakrts, 

The Koyal Automobile Club, London, S.W.i, 
November 25. 
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Egypt as a Field for Anthropological Research.^ 

IK' Prof. P. E. Newberry, M.A., O.B.E. 


J T Jias often been stated that civili.sation in Egypt 
spread from the south, and eonsiderable .stress ha.s 
been laid upon the fa('t tlvat many pre-dynastie and 
early dynastie remains have been found in Upper 
pt in the region between Edlu and Thinis, e.specially 
at Ilierakonpolis and Naqada. and north of Naqada, 
in the m'ighiioLirhood of Abydos. ()f)po.site Kdfii is a 
de.sert route leading to the Red .Sea ; at Kult, opptesite 
Na()ada, is the beginning ol the road leading to Ko.ser, 
the port on the Red Sea. It has been thought that the 
people who brought culture to ICgypt readied the Nile 
Valley by one or bv both these routes irom a “ (Jod’s 
band" .situated somewhere flown the Red .Sea cfiast 
But throughout the whole history ol Egypt, culture 
has alw'ays come from the north, and spread southwards. 

From a study of the monuments of the First Dynasty 
that had lieen found at Abydos and elsewhere in Upj)er 
Egypt I ventured, nearly twents yeais ago, to sugge.st 
the CMstenre in pre-dynaslic times of a Delta dvihsa- 
tion which, in (ulture, w'as lar advaiutd lu-xond that 
ol Up^icr I'^g) pt, and 1 pointfd out that it was pn)ll 5 d)]\ 
tfj a Delta civilisation that thf' Dynasin Egyptians 
owed their system ol writing 1 w'as led t<i this ion- 
f'lusion by tlie following huts Although many pre- 
dynastic (('metenes had been thoroughly esjilored m 
Up[ier Egypt, no grave had vu lded a single Iragment 
ol hierogKphic writing. 'I'he only mlereiuc that lan 
be drawn irom this is that hieioglvphic wiiting was 
unlviiow'n, or at all (‘vents unpraitised, by the in- 
habitants ol Upjier Isgvpt bdfue Dvnasfic times On 
the other hand, the disfov cries at Naf|ada. llierakon- 
[lolis, and -,\bydos had shown us that all the essential 
ieatures of the Tygyptian system ol writing were fully 
developed at the iu-gininng ol the First Dynasty 
llieroglyphii' signs w'ere already in lull ii.se as .simple 
jihoriogianis, and their emploMiu'iil as phonetic 
complements was well established. Determinative 
sign.s are lound b(‘gimimg to ajijiear in these early 
w'ritmgSj but, us Erniiin and Crntfith liave noticed, 
even as late as the h'llth Dvnastv their use w'as \tr\ 
restricted in the monumerital iiisiriptions, although 
they were (ommon in the cursive and treelv wiitten 
te.xts ol the pyramids. At the mtv beginning ol the 
Jdrst Dvnastv the niimeric'al system w'as conijilete up 
to millions, and the Egyptians had alreadv worked out 
a solar \ ear of 365 dav s. 'dhs was indeed a remarkable 
uf'hievement. 

These tacts are ol great significance, lor it is clear 
that the hieroglv jihu .system ol wTitmg, as we find it 
at the beginning ol the Ihrst Dvnastv, must have lieen 
the growth of many anleeedeill ages, and yet no trai'e 
of the carl)' stages ol its evolution have been found 011 
Upper Egyptian soil. 'Fhere is no clear evidence, 
liowever, tliat the svstem was borrow'ed from any 
count rv outside Figypt ; the launa and flora of its 
eharaeters give it every appearance of being indigenous. 
It IS apparent, therelore, that w'e must seek the cradle 
of the Egyptian system of hieroglyphic writing else- 
wdicre than in Upper Egypt, and as the fauna and flora, 
of its chanA'ters are distinctly Egyptian, the pre- 

• Fnmt the Prcsulcinial Address delivered lo Section H (Anthropology) 
of the British .Association at l.ivi^pool on September 17. 
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.surnption^is that it must be located in the Delta. An 
important indication as to the original home of Egyptian 
writing is given by the signs which, in historic times, 
W'ere used to de.signate the points of the compass. 
The sign for “ east ” was a droji-sliaped ingot of metal 
upon a sacred perch, and this w'as the ('ult-objcct of a 
clan living in pre-dynastir times in the Eastern Delta. 
'Fhc sign for wTst was an ostrich feather placed in 
a sernicirrular stand, and this was the cult-object of 
the peojilc of the Wc.stcrn 1 )elta. The sign lor “ south 
W'as a scirpus-rced ; this was the cult-object of a clan 
whidi dw'elt on the oast bank of the Nile a little above 
the modern village of Sharona in Middle Ivgvpt. The 
loiintry south ol the ajiex of the Delta w'as known as 
Ta Sliema. “ Reed Land " It must, therelore, have 
been at some point noilh of the apex of the Delta that 
the seirpiis reed was first used to designate the south. 
It must also have been soiiu'where in the Uentral Della 
that the eult-ohjeets ot the peoples of the Ikistern and 
W esiein Della were first used to designate east and w est. 

For the Delta being the early home of writing 
another fart has to hr taken into eonsiileration 'rhoth. 
the Ihis-god, was to the l''gyi)ti.iiis the god ol writing, 
and It was to him that they attiihutifi its invention. 
The jirnuipa) seal ot his woisliij) lu histone times was 
llermopolis, in Middle Ivgvpt. But 'riioth’s original 
habitat was situated in the north-east coiner ol the 
Delta, w'here, in ]jn‘-(lynastic times, liad ri'sided an 
Ibis elan 'riie tradition that named 'i'hoth as the 
god and inventoi ol writine would, theiefore, point 
Delta-wards. 'I'his tradition is signifuant also m 
anotliei way. Although w'e cannot doulU that the 
Egvfitian system of writing was evolved m the Delta, 
the germs of writing may have eoiiie into Kgyjit from 
Western Asia 7 '/a this north-east corner of the eoiintrv 
In this connexion it niav he jiointed out that the 
hieroglyjihu signs for " right " and “ leit ’’ were the 
.same as those lor “ w'est " and “ east " ; the Egvptians 
who evolved the hieroglv jihie sysleni ol w'ritmg 
orientated tluan.selves fa( ing south. 

It IS reiTiarkahle that so little i.s known about lla' 
call) history ol the I)elta. Few exiavations have 
heen eariied out there, and nothing ol pre-dvna.stie. 
or eaily dynastic, times ha.s. so far, heen brought to 
light irom the country north of Cairo. We do know, 
liow'tver, that before the arrival ot the Falcon-kings 
from llic'rakonpolis in the south. Middle and Lower 
lvg\[)t had been, probably for many eenturics, united 
iincler one sceptre, and that belore these tw'o parts of 
the country were united th(*re liad been a Delta 
Kingdom which had hud its c'apital at Saks. Tlie 
names of some of these early kings are preserved on 
the Palermo fragment of the famous Annals Tablet, 
and the list there given would alone be enough to prove 
how ancient the Delta civilisation must hav'e been. 
There was certainly nothing comparable with it in 
Upper Egypt in those far-off days* 

What were the physical conditions prevailiijg in the 
Delta and in the regions to the east and west of it 
immediately precedinjj the arriv-al of Mii^es in Low'er 
Egx'pt ? For the eastern side the evidence is exceed- 
ingly scanty, but there is one fact which is significant. 
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The chief pod of the eastern nomes of the Delta in the some 170 vases of this type are known, and on then 
Pyramid Age was Anzcty, a pastoral deity who was are 300 figures of boats with cult-signs. Of these. \ z. 
the prototype of Osiris. He is represented as a man give the “ Harpoon ” ensign ; 78 the “ Mountain ’ 
holding in one hand the shepherd s crook^ and in the ensign j and 20 the “ Cros.sed Arrow's ” en.sigii. I'he.si 
other the goatherd’s ladanisterion. There can be little cult-objects all survived into historic times ; the 
doubt, therefore, that in the Kastern Delta there lived “ Hariioon ” was the cult-object of the people of lh( 
a pastoral people who possessed floc'ks of sheep and Marcotis Lake region ; the “ ]\Iountain ” and “ Crossec 
goats, and this is evidence of a certain amount of grass- Arrows ’’ were the cult-objects of the peo])le dwelling 
land. In the (Vntral Delta at the same period there on the right bank of the Canopic hrumdi of the Nile 
lived a serie.s of clans, among wliich a Bull dan was Thus it will be .seen that out of 300 boats figured or 
predominant. In historic times in Egypt the ox is vases found in graves in the T.ower Nile Valiev soutf 
often figured roaming in papyrus and reed marshes, of (airo, 222 belong to (‘ults winch can be located ir 
and it may lie that the (\ ritral Delta marshe.s suiiported the north-western ( orner of the Dcdta. At the begin 
herds of domesticated cattle. ning of the historii' jicriod the ( iilt-objects ol the iicojih 

Much more is known aliout thi* western side of the of the north-western Delta im Inded fi) the “ Harpoon,’ 
Delta at the time of Menes. It formed, 1 believe, part (2) the figure-of-eight “ Shield with ( 'rossed Arrows,” (3 
of what was called Tehenii-land ; at all event.s this name the “ Mountain, " and prohabK (4) the “ Double Axe',’ 
was giv en to the region immediateh to the west of the and (5) a “ 1 )o\ e ” or “ Swallow ” ith the exccjitior 
{'anopic hram h ot the Nile. There lan be no doubt of the “ Harpoon ” all these cult-objects are also iounc 
that this part of the countiy was a very lertile and in Crete, a fact whi( h is signifaant in \ iew of Sir Arthui 
])rosperoiis region m the period immediately preceding Evans's remark to the effect that he ('onsiders th( 
the hirst Dynasty. Its name signifies “ ()li\ edand.” possibilit) of some adiial immigration into ('rete 0 
and w'e ai tually .see these tiet s figured, with the name tk‘ rtlder Eg>ptian element due to the first J 4 ia?aohs 
ot the ('oiintry beside them, on a pre-d> na.stu Slate The “Harpoon,” it should he noted, is the prototyjx 
Palette ; on this Palelti-, aho\e the trees, are shown ol the bident, and later, of the trident of the Libvar 
oxen, asses, and sheep ol the t>pe laUr know'n as god Posi'idon Here in this westeni side of Low'ei 
ser sheep. It w'as Menes, the Eah on-king ol Cjijier Egypt is an almost wholly unexiilored field lor tin 
Egypt, who (onpiured the peopU* of Tehenii-land anthrojiologisl. 

This (omiLiest is rei orded on a small i\orv ( \hnder 1 have aireaily referred to the pastoral deity Anzety 
that was lound at I lieiakonpohs Another reiord ol who, in the Pyramid Age, w'as chief of the nomes ol 
the southerner’s triumph o\cr Ihese people is pieserved the Ea.stern Delta. Among all the nome-gods he 
on h^Jamous .Slate Palelle ; heie the I pper ICgyptian the only one that is figured in human form ; he standf 
king 'i/! deimted smiting their (hiellam, while on the erect holding m his right hand the .s}ie])herd’s crook 
verso of the same' Palette is the si ene ol a lestival at and in his leit the goatherd’s ladani.sterimi. On hif 
the Cireat Poit, which was jicrhajis situated near the licxid is a hi-c ornate ohjec t that is c'onncM-ted with goats 
('anopic hranc h (»l the Nile The maee-head of Meiies, In the Ibrarnid Texts, Anzety is entitled “Head ol 
whic h is now' in the .\shmoU‘an Museum at Oxfoid. has the Eastern nomes,” and these inc luded the ancient 
a sc encM-arved upon it which shows the king assuming one ol the Oxyrrhynehus-fish, whete, later, the rain 01 
the Red ( nnvn ol .Sais, and the inseriplion aec ompam goal was the chiel f ult-uniinal. Neither the domestic* 
ing It record" that he had captured 130,000 firisoners, ated sheep nor the gout ran he reekoned as l^gv’ptiar 
400,000 oxen, and 1,422,000 goat'*. This immense in origin; tliey both came into Egypt irom Western 
numhei of oxen and goats IS dear evidence that the Asia. We have, therefore, in tliis pa.storal deity 
north-western Della and the* regiim to the w'est ot it An/els evidenee ol immigration from the west. 
(Teheiiu-land) must have induded within its boundaries Among tlu* c'ult-ohjec ts ol the eilies over W'hic'h the 
vei-\ extensive grass-lands. god Anzety presided were two wliieh, 1 believe, can 

Tlie history ol this ]iart of tlie Delta is most ohscaire. definitely ])e nderred to trees that were not indigenous 
During the period that daixsed Irom the (md of the to tlie soil ol Kgvpt hut to Svria. Ont* of these eult- 
Third Dynasty to the beginning of the Tw'enty-third, objects is the .so-called Ded-c'olumn. d'his was one 
w'hen Telnakht appears ufion the* .scene, wc* have of the holiest symbols of the* Egyptian religion. It 
searcely any information about it. What was happen- has four cro.ss-hars at the* top like supcrpo.sed capitals, 
ing at Sais and other great c'lties in the north-we.st of Sometimes a pair of human e)c-s uie shown upon it, 
Egyyrt during the period Irom 2qoo to 720 n.r. ? There and the pillar is draped ; sometimes a humuii form is 
is an extraordinary lacuna in our knowledge of this given to it by c'arying a grotescpic* fuc:e on it, robing 
part ol* the country. The peojile living there w’cre the lower part, cTowning thc' lop w'lth ram's horns, 
certainly ol Libyan descent, for even so late as thc and adding two arms, the hands holding the crook ancl 
time ol Herodotus the inhabitants deemed themsdvc.s ladani.sterion. Frazer lias sug%a*stc*d that thi.s object 
Libyans, not Egyptians ; and the Greek historian say^s ^ might very wtll be a conventional representation of a 
that they did not even speak the Egyptian language, tree stripped of its leaves. That it was, in fact, a 
The pre-dymastic people wdio inhabited the greater, lopped tree is, I believe, certain. In the Pyramid 
part of the Lower Nile Valley were apparently of the I'exts it is said of Osiris, “ Thou receivest thy two oars, 
same stock as these Libyans. There is a certain class tjte one of juniper (uan), the other of ivi-wood, and 
of decorated, pottery which has been found in pre- thou ferries! over the Great Green Sea.” •The deter- 
dynastic graves from Gizeh in th^ north to Kostamneh minative sign of ihc word sd is a tree of precisely the 
in the south. On this decorated pottery are figured same form as the Ded-column that is figured on "early 
boats with cult-objects raised on pdes. Altogether Egyptian monuments, i,e. it has a long, thin .stem. 
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'J’liis trci' iiamc only occurs in inscriptions of the 
Pyramid A<j[e, and it is mentioned as a wood that was 
used Jor niakin^'^ chairs and various other articles of 
furnilurc. In the passaf^e (juolcd from the Pyramid 
d'e.xts jt is mentioned to^ndlicr with juniper, and the 
latter was employed in ('abinet-niakin;^, etc., at all 
periods of Kj;yptian history. 'I’here is no evidence 
tljat juniper e\er ^rew 111 ]*'”ypt, Imi we liave numerous 
records of tlie wood heinj^ irnportc'd from the Lebanon 
rej^ion. I’he W-lree, as we see from the determinative- 
si<^m of the name, had hori/ontally sjrreadirif^ branches, 
and was evidentlv some s[)ccics of conifer. No conifers, 
however, are known from l‘!;4>[)t ; the .sd’-wood must. 
IheiTfore, ha\e been (jf foreij^n importation As it is 
mentioned with junijrcr, whi( h we know rame to l'i;.typt 
from Syria, it is jiossible that it came from the same 
region. Amon;4 the trees of the Lebanon there are 
four that liave liori/ontalI\ sjrreadimr br.inclu’s. 'I’hese 
are the cedar {Cedrus hhani), the tihcian hr, Pnius 
lintno, iind the liori/onlhl-branchcd eyjirc'Ss (Cuprtsins 
senipcmrevs \air. /i<ni:iml(ili‘s). 

Mu( h misc'oncc'jition at jrresent exists witli re;;ard to 
the* t.ebanon ('edar, because the nanK* “nckii*” is 
applied to a larne number ol v\oods whir li aie (|uite 
distinct Irom it, and the wood which we ^eneralh call 
eedar the ced.ir of oui “cedar” pencils) is not 
true ceckir at all. hut V'li'iiiiian jum|»er. 'I'lie wood of 
('rdrtis lihatn is linht and spongy, ot a reddish-white 
eoloiir, N'ery apt to shrink and waip hadh . by no me.ms 
duralrle, and in no sense is it xahiable. .Sir Joseph 
Hooker, who visitc'd the J.ehanon in iSCio, notes that 
the low'er slopes of that mountain region hoiderina the 
sc'a wen* covered with m.igniheent forests cd jane, 
juniper, and c ^|)rc■ss, “ so that there was little indue c-- 
m(*nt for tfie timher liewers of aneieni limes to ascend 
booo feet throiij;li tw'enl\ miles of a roeky mcamtain 
vallev to obtain cx'dar wood wdiieh had no particular 
c|ualit\ to rec-ommend it 'I’he cypress, jiine, and tall, 
fraj;rant juniper oJ the Lebanon, with its fine red hc*art- 
wood. would ha\ c lieen far more prized on ever\ ac'emmt 
than till* (c*dar” 'rhe .wy-tree was, T believe, the 
horizontal hraruhed cyjire.ss, which is common in the 
wild state. In the Middle Apes this tree was believed 
to be the male tree, while tlic* tapc*rmp cemieal sh.iped 
cypress was ('onsulered to be the female, 1'his is an 
intc'restinp fart, bec-ause there is some evidence to 
show that the taiierinp variety was the sxmhol of 
llathor-Isis, while the* hori/onlal-hranehed one was 
the svmbol of Osiris, 

Not far from the city ol Osiris in the Delta was 
llebyt, the modern iJc'hhevt el llapar. Its saerc'd 
name was Neter. The Romans called it Iseurn. It 
was the ancient seat ot Nis-worship in Kpypt, and the 
rums of its tcmijih; to that pocldc'ss .still rover several 
uerc's ol ground in the neiphho^hood. On the analogy 
of other saered names of cities the primitive cult-object 
here was the ////-pole. 'I'his wa.s not an axe, as has so 
often been supposed, but a pole that was wrujipcxl 
around with a band of coloured cioth^ tied with cord 
half-w&y uj) the stem, with the upper part of the band 
jirojectiiig as a flap at toji. Dr. Griflith conjectured 
that it was fetish, a bone carefully wound round 
with cloth, hut he noted that “ this idea is not as yet 
supported hv- any asc ertained facts.’’ As a hicuroglyph 
this wrapped-iip pole e.xpresses lUr, “ god,” “ divine,” 
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in whic-h sense it is very common from the earliest 
times ; gradually it became determinative of divinity 
and of the div'ine names and ideographic of divinit}-. 
Another 'common ideograph of “ god ” in the Old 
Kingdom w'as the Falcon (Horus) upon a perch, and 
this .sign was also employed as a determinative of 
divinity and of the names of individual gods : it even 
.sometimes occurs as a dciterminative sign of the ntr~ 
pole, Tvr. Texts, 482. This use of the Falcon 
indic'ates that in tlie early d\ nasties the influence of the*' 
Upper Egyptian lalcxm-god (Horns) was paramoimt. 
There is rea.son, liowevcr, Jor believing that the 
w/r-pole cult had at an earlier period hc*pn the pre- 
dominant one among the writing peo[)le of tlie Della ; 
this, 1 think, is shown by the incariahh* use of the ntr- 
pole sign in the words lor priest {hni-n(t , god’s serv’^ant) 
and temple {ht-nlr, god’s house) Now, on a label of 
King Aha oi tin* Irirst Dynasts' there is a repre.senta- 
lioii ol the l(‘m])le of Neilli of Sais Here two poles 
with triangular flags at top are shown on either side ot 
the I'litiancT. Later figures of tin* same t{*mple show 
these* poles with the rectangular flags [jreciseh' as wc* 
find in tlu* H/z-sigii. A figure ot the teinjile oJ Hershef 
on the l*ah*imo .Stone show's two poles with tiiangular 
flags, wliile a Fourth Dynasty drawing ol the same 
lemiile show's the same poles ivitli rectangular flags. 
\\V see, th(*retnre. that tlie tiivUigular-tlagged pole 
ecpials the rc'ctangular-flaggcd one, and that the ntr 
IS really a ))o!c* or mast with flag. ‘ 

J’oles oi this kind were probahllj^jpjanted hi'lccre the* 
entrani’cs to most early ligvjitian tcmijiles, and tlu* great 
flag-masts sc't up bc iore the pc'lons of thegrc'al leinjiles 
oi the* ICightc-enlli and latei d\ nasties are ohc'ioush' 
.survivals of the earlier poles. The Jieigtit and straight- 
ness of these poll's })ro\ e that 1 hex cannot liax e lieen pro- 
duc'c'd fiom anv native Egyptian tree ; in the* Empire, 
flagstavc's were regulailx importc'd from Sxria; it is 
prohahle, therefore, that in the c'.irlier time's thex were 
iritroduc'ed from the same source. A xvell-kiiow n name 
lor .Syria and the c*ast coast of the Red .Sea, us xvc'll as 
of J’unt, was 'la ntr, “ the land of the ///r-pole.” 'I’liis 
xvas the legion in w'luMi the jnimitixe .Semitic* goduess 
Astarte was xvorshipj)c*d. In ('anaan thc're was a 
goddc'.ss .\shera whose idol or symbol was the asher.i 
pole. The names of IJaal and Ashera are sometimes 
coupled prc'cisely as those ol Haul and Astarte, and 
many scholais have inferred that Ashera was onlv 
another name of the great Semitic goddess Astarte. 
I'ht* ashera-pole was an objc'c't of worship, lor the 
prophets put it on the same line* with the sacrc*d 
svinbols. such as Haul pillars ; the ashera was, there- 
fore. .1 sacred sjmliol, the seat of a deity, tlie mark 
of a divine presenc'c. In late times tliesc asherim did 
not cxclu.sively belong to any one deity; they were 
erected to Baal as well as to Yahw. They were sign- 
post.s set up to mark sacred places, and they W'ere, 
moreover, draped. They correspond exactly to the 
«/r-poles of Egyptian historic times. 

I have noted that these w/z-poles w'ere tall and 
straight. What tree produced them ? In Egyptian 
inscriptions .there is often mentioned a tree named 
ir.t. ' It was occasionally planted in ancient Egyptian 
gardens, and spei'im«ns of it were to be seen ip the 
Temple garden at Heliopotisr <The .se^s and sawdust 
were employed medicine,!* Jld its resin w^as one of 



NATURE 


943 


December 29, 1923] 

the ingredients of the Kyphi-incense. Ciiaplels were 
made of its twigs and leaves. The tree was saered 
to Hathor ; branches of it were offered by the Egyptian 
kings to that goddess. In a Suite text it is mentioned 
with three other trees, pine, yew, and juniper ; these 
are all found in Northern Syria, where they grow 
together with the cypress ; the tr.t tree may therefore 
he the cypress. Evidence has been brought forward 
to show that tlie W-tree is the horizontal-branched 
cypress, which was believed to be a male tree, wdiile 
the tapering, flame-shaped ex press was beliewd to be 
the female tree. The Ued-('olumn was the symbol of 
Osiris, and at Eusiris a festival of raising this ('oliimn 
was celebrated. The tr.t tree was sacred to ITalhor, 
who is often identified with Isis, and there was a festival 
of raising the tr.t tree that was celebrated on tin; 
nineteenth day of the first month of the winter season. 
It is not known xvhere this lestival wa.s ('clebrated, 
but it may well have been at Neter, the seat of the Isis 
cult near Dedu- Ihisiris. The two tree-cults point 
to Northern Syri.i as the count r\ ol their origin. 

In the architecture ol am lent Eg>pt twai distinct 
styles can be recognised. One is founded on wattle- 
aiid-daub, the other on wood constriution Wattle- 
and-daul) is the natural building material ol the Nile 
Valley and Delta, and the architei'lural loriiis derived 
from it are certainly indigenous. Those stales derived 
from wood construction, on the otlur hand, could 
not ha\e originated in Ixgyjit ; they must ha\e arisen 
in a country w'here the necessaiy timber wms ready at 
hand. Egypt prodm'cs no coniferous trees and no 
timber that is at all suitable lor building inirposes, or 
indeed lor carpenter’s work ol any desc'ription. The 
w'ood of the sycomoie-fig is \er) toar.se-g rained, and 
no straight [ilanks i an be cut from it. The sCint-acacia 
is .so hard that it rciiuires to be sawm w'hile it is green ; 
it is very irregular in texture, and on account ol the 
numerous branches of the trunk it is impos.sible to cut 
it into boards more than a «'ou])le of leet in length. 
The palaces of the early kings ol the Delta weie built 
of coniferous wood hung with tayiestry-woven mats. 
The tomb of Menes’ <jucen. Neith-hotep, at Naijada, 
was built ol brick m imitation ol one ol these timber- 
constructed yiaku'es, and smaller tombs of the same 
kind are know'n from the Sei'ond and d'hird Dynasties, 
but not later. As early as the reign ol King Den 
(First Dynasty) the palaces of this type w'ere beginning 
to be built of the native wattle-and-daub in combina- 
tion with wood, and by the ('nd ol the Pyramid Age 
the style disajiyieats entirely, though the memory ol 
it was preserved in the false-doors ot the tombs and 
stein. Erick buildings similar to those ol the “ palace ” 
style of Egyyit are also knowm from early Babylonia, 
and they were at one time regarded as peculiarly 
characteristic ol vSiimerian architecture. These, ob- 
viously, must have been copied, like the Egyptian, 
from earlier timber forms. In Babylonia, as in Egypt, 
timber was scarce, and there are records that it was 
sometimes obtained from the coast of Syria. This 
was the region from w'hich the Egyptians throughout 
historic times obtained their main supplies of wood, so 
it is not improbable that they, as well as the Sumerians, 
derived this particular style* of architecture from 
Northern Syria. I may observe in passiing that in 
this “ palace ” style we have th| transition form 


between the nomad'.s tent and the fx'rmanenl building 
of a settled people. 

The lack ot native timber in Egvpt is .significant 
in another direction. Boats of considerable .size are 
figured on many pre-dynastir monuments. They are 
long and narrow, and in the middle there is usually 
figured a reed or wicker-w'ork cabin. In my view' 
these lioats were built, like many uf those of later 
periods in Egypt, of bundles ol papyrus reeds bound 
together w'ilh cord ; they Wt're, in fact, great I'aiioes, 
and, ot course, were only for riv'er traffic. 'I'licy w'cre 
not .sailing boats, but were propelled by means of onrs. 
No mast is ever figured with them, but they generally 
have a short pole amidshiiis which is surmounted by 
a eull -object. On one prc-dynastic vase there is a 
figure of a sailing ship, but this is totally different in 
build from the canoes, and it has a very high bow and 
stern with its mast set lar forw'ard in the hull. Similar 
vessels are figured on the ivory kriile-hundle of pre- 
dyna^ti^' date Irom Oebel cbiVrai], liut llicsc vessels 
ajipear to lu* in jiort and the sails me cv idently low'crcd. 

1 have alreadv referred to the Oreat Port mentioned 
on tju* Palette ol Menes. A port implies shippi^Jg and 
trade relations With jieoplc dwelling along the coast or 
.uTO.ss the sea It may be that the ])Cople oi the nortli- 
w'cslern Delta built wooden ships, but it they did they 
must have jinuured tlu’ir timber Irom some foreign 
soun’e ('omleroiis w'ood was alreadv being imported 
into the Nile Valiev at the beginning of the First 
Dynasty Irom the Lebanon region, and it must be 
remembered that the lvg\ptiau name for a sea-going 
shij) was kbtiyl, irom Keben, “ By bios.” the fiort ol 
tli<‘ Lebanon, when' these shi])s must have been built 
and from vvliem'e they sailed The sarred barks of 
the prineipal gods ol Ivgypt in historic* times were 
invariably built of coniferous wood from ihi' Lebanon. 
Transport ships on the Nile were sometimes built ol 
the native sunt vvoud, and Herodotus describes them 
as made ol planks about two cubits long whidi were 
put together ” brick-lashion.” No masts or sail- 
yards, however, could possibly be cut Irom an) native 
isgv ptian tree. In the Sudan at tlii' jircsent day masts 
are .sometimes made by spin ing together a number 
ol small pieces of sunt and binding them with ox hide, 
but suili masts arc extremely liable to start in any 
gale, and they would be useless lor sea-going sliijis. 
It may be doiilited whether the art ot building .sea- 
going ships originated m Kgyyit. 

It may be doubted also w'hetlicr the custom of 
burying the dead in wooden ('ofims originated in 
Egypt. In countries where a tree is a rarity a plank 
lor a coffin is generally unknowm. In the Admoni- 
tions of an Egyptian Sage written some time before 
2000 B.C., at a period when there was internal strife 
in Egypt, the Sage laments that “ Men do not sail 
northwards to [Byb]-los to-day. What shall we do 
for coniferous trees for our mummies, with the 
produce of which priests arc buried, and with the oil 
of which [chiefs] arc embalmed as fur as Keltiu ? 
They come no more.” This ancient Sage raises another 
anthropological question wdien lie refers to tlie oil used 
for embalming. The only oils yiroduiyd by native 
trees or shrubs in Egypt wore olive oil, ben oil from 
the moringa, and castor oil from the castor-oil plant. 
The resins and oils used for embalming were principally 
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tiiose d('ri\(’fl from pines and other amiferous trees. 
i‘-gypt produced no kinds of incense trees or shrubs. 
Tfie I'ommon incenses were ])ine resin, ladaniirn, and 
myrrh, and all these were imported. It is ditTieult to 
beli(‘vc that the ceremonial useof in('ense arose in K^ypt. 

These are a few of the (luestion.s raised b) a study of 
the material ndatin}.; to the origins of the ancient 
( i\'ilisHlion of ls!j:yi)l An imimmse vista has been 
oju'ned out before our eyes liy the disco\erie.^ of the 
last thirty years, and now, in I'i^ypt better than in any 
other country in tlie world, v\e can see man pasbin;^ 


from the primitive hunter to the pastoral nomad, from 
the pastoral nomad to the agriculturist, and then 
on to the civilised life which begins with the art of 
writing. AVe can sec in the Delta and in the Lower 
Nile Valley trilies becoming permanently settled in 
fixed abodes around primitive cult-centres, and then 
uniting with others into one c(nnmunity. We can 
trace the fusion of scNcral (omnumitics into single 
States, and then, later, the uniting of States under 
a supreme sovereign. What (d.her country in the 
world preserves sucli a record (;f its early history } 


Hy J. W. Kvdk, 

A DlS('lfAR(lK of eledri'ity through a gas at 
atmosj)heri( pnssure generallv lakes the loiiii 
of a luminous spark whith will pa-is onlv under 
a ])olenti.d gradient ol» several tliousand volts per 
<entimetre. If, however, tlie pie.ssure of the gas is 
reiiuced, the a])pearame of tlie discharge i haiiges 
First V spreads out into wav v streamers ; the strea huts 
tlien hroaden until the disi harge luhe is filled with a 
diffuse lumiiioiis glow extending from the jiositive 
ele( trode to within a short distance ol the lalhode. 
'I'his glow' is known as the positive ( olumn 'I’lie 
cathode is now covered vvitli a lav er of bright luminositv 
I'alled the negative glow, and on elose inspei tion is 
seen to he not quite in eonl.a t with the ehsliude hut 
se]>araUd from it hv a thin and sharplv delined region, 
known as the Crookes's dark spai e Another less well- 
(iefuied dark region, tlu' Faradav dark span, is hetwcLii 
the negative glow and the jiositive lolumn. Furtliei 
reduction oFtlie ])iessuie results in a widening ol hotli 
dark spaces and the negative glow, the po.sitive ( olumn 
at the same tune hei omiiig ( orresjxmdmgly shorter. At 
still lower pressures tlie (‘lookes’s dark space inue.ises 
until finally it fill', tlie whole tube and there is mi 
further luminosity ol the gas 

'I'he potential neiessarv to start the diseh.irge 
depends on the pressure and nature ol the gas. the 
form and material ol which the elei tmdes are made, 
and also on the dislanie between them In a given 
gas with given electrodes the starting potential is huge 
at higdi pressures, hut dei reuses, in an almost linear 
relation, with deeiease ol (iressure. reaihinga mmumim 
at what is called the rntieal ])iessure, alter vvliieh it 
rises again very rapidly. 'I'he pressure at wlmh the 
minimum o('eurs depends on tlie lorm of the electrodes, 
their distance apart and the nature ol tlie gas. hut 
till' minimum it, sell depends on the nature ol the gas 
and the material and lorm ol the lalhode employed. 
It is about 200 volts lor neon, 2H0 volts for hydrogen. 
340 volts lor air, and 420 volts for larbon dioxide. 
Small traces ol im])urit\ afierl these values to a great 
extent ; thus, the addition ol onh 0*5 j)cr cent of 
pure hydrogen to neon redm'es the minitpum .starting 
])0ten1ial bv nearly 50 vmlts, 5-0 per cent reduces it 
by about 60 volts, but if more than 5-0 per cent is added 
the hydrogen l eases to act as an impurity and l^egins to 
show its own I'baiacteristics, so that the .starting voltage 
rises again. On the other hand, small quantitie.s of 
other gases, such as oxygen, raise the starting potential 
instead of lowering it. The material of which the 


(ieneral hdectrie ('omjiany. Lid., Wembley. 

ealliode is made has also some effect. The figures 
given alnne reler to cathodes ol ordinary metals such 
as noii.rnikel, or copper, eti., helvveen whidi there are 
onlv small ihrieremes, hut with magnesium, barium, 
or the alkali metals the starting voltage is eonsiderahly 
reduied , in hut. with certain allo)s ol these metals, 
till- glow (lisi liarge lan he started in neon at a jiotential 
so low as po volts anr] mav hi' mamtamed at 58 volt^. 

When once the dis< harge has started, the [lotential 
can be lovviTcd .somewhat belore the disi harge stops. 



The uiive lonneeling this “going out ” voltage and 
the ])iessiire is roughlv similar to the starting voltage 
f urve, but is displaced to a position somewhat below it 
on the voltage ordinate. 

If the electrodes are onh a short distance apart, so 
that the positive column is absent, the ri'lation betwTcn 
the uiireiit flowing and the potential applied across the 
electrodes is that show'll in k'ig. 1. 'Hie states repre- 
sented hv the lower and upper ])arts ol the curve are 
unstable, and lan lie observed only if there is in series 
with the diseliarge an appropriate resistance, by means 
of which the current may be varied. With this arrange- 
ment, when the current ls only of tlie order of a micro- 
ampere, a faint glow is seen some distance from the 
cathode. The potential between the electrodes falls 
rapidly as the current is increased, and at the same time 
the glow becomes brighter and assumes the form of a 
.sharply defined patch moving nearer and nearer to the 
cathode as the current rises. The voltage now remains 
sensibly constant, being that known as the normal 
cathode fall, whii^i is the lowest potential at which 


Rare Gas Discharge Lamps. 
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the unsupported discharge ran be maintained. With the negative glow, which appears as a layer ol briglit 

a further increase of current, the glow spreads laterally orange luminosity about two millimetres thick corn- 

over the cathode, its intrinsic brilliancy and the current pletely covering tlie cathode, whate\'or its size or shape, 

density remaining practicall)’ constant. A v^lue of the The Crookes’.s dark space at the pressure used is only a 

current is eventually reached at which the cathode fraction of a millimetre thick and is not I'asilv .seen, 

becomes completely covered with a layer of glow In consc(]uence, the luminosity takes the form of the 

separated from it by the Crookes’s dark spat'e, which is cathode, so tiial if this electrode is formed out of a sheet 

only a fraction of tlie vidth of the layer of glow itself, of metal in the shape of a letter, numeral, t)r similar sign. 

Any further increase in current brings us to the part c it will appear lirilliantly illuminated when the discharge 

of the curve ; the voltage now increases with increase is passing. It is in this form that the tube is used for 

of current and the glow becomes brighter and the dark advertising purposes. In cases where the lamp is 

space narrow-er. The curve eventually becomes very required for dim illumination, the cathode is made of a 

sleep, following the ])ath and currents of the order spiral of wire in the shape of a beehive, vs hicli ensures an 
of several amperes per s(iuare (entimetre ol cathode approximately even distribution of light in all direc'tions. 

surface can lie passed. At some jiart of the curve rr' d’he other electrode is either an iron wire hidden behind 

tlie cathode begins to heat up con.siderably. and if the letter, or a plate in.side the spiral. On direct current 

composed of a refractory metal such as tungsten, will onlv one eleetrode becomes illuminati'd, l)ut on alter- 

bec'ome white-hot; thermiouK i-mission then takes place natmg current the small electrode also glows during the 

and the glow discharge passes over to the an disc harge. hall cvrle when it bec'omes the cathode. 

As soon as this begins the jiotential dililerence between On ac'count ol the rigidity, of the inec'hanic'al eon- 
ihe electrodes bc'gins to dc'crease as the currenl rises, stniction, the lanqis are robust and their life is limited 
and may finally cirop to onlv a lew volts onlv by their progre.ssive blac kiming. This blackening 

Oas discharge lamps iiiav be divided into three is doe to jiaiticles of the cathode vvhic'h are shj^t off 

(lasses, mimelv • (i) Jainips in which prac taallv all the during the ]jassagc of the dist'harge and collect in the 

light is emitted In the jiositive caihimn, (2) iwgative form ol a film on the bulb, 'fbe rate at which the 

glow lamjis in which the positive column is .discnt, and blackening take's plac'c dcpc'uds on tlu* c'urrent pas.sing 

(3) lamps in vvhicli the light is cmiltcd not trom the gas tlnough llie lamp, and also v. ivies verv greatly with the 

but from the cathode itsell, \v ha li is rendered naan- jiarticnlar metal u.secl for the elec trodes and the nature 

desc cut by the disc harge ol tlie gas. The addition of inqiLirities which lower the 

Lamps of lla- Moore Iviie bc'long to the first class starting potential ol the gas also ccmsidcrablv reduces 
'I’hcv consist ol a IcMig glass tube filled with gas to a the blackening. I’hus, with iron electrodes and pure 

jiressiire ol a Ic'vv millimetres and having an electrode neon, the uselul lile of the lamp would only be about 

at eac h end On account ol thc‘ ch.stanc-e between llic So boors, while vvilh an addition ol a .small percentage 

clcctiodcs, tlic ojictalmg polc-nlial usually amounts to ol hydrogen the life becomes of the order of looo hours 

sevc'ral thousand volts and is iiic’onv eniently Ingh. ot more A senes resist am e placed in the rap.s of the 

Rec'entlv , short tubes of this Ivpc' contaiiimg neon, and lainjis makes thc'in suitable lor various voltages, and at 

having electrodes made ol alkali metal alloys, have the .same time reduces the current to a value leading 
bec'n developed vvliic li will run on 220 volt A t' supply, to a leasonablc' life. 

but recjuite a special device giving a liiglier v'oltage feu These lanqis, m common with all forms of (Icis.sler 
starting, 'f'hese lamps aic v cry chic lent ; with some ol diM-harge tubes, jiussess many jiroperties which are 

the tubes an eitic leiic y ol watts per candle is valuable for purposes other than th.it of lighting. For 

obtainable, 'i'lie colour ot the light, however, is a example', when running on the pari ab oi the curve of 

brilliant orange red.vvhic-h lor manv puiposes is olqei - Fig 1 they can ad as a ne-gative resistance and can be 

tionable. used to generate osc'illations. 'I'hcy are also sensitive 

'file .second class of l.imp '...is developed to run dclcc tors of current; tlu- luminosity produced by a 

directly on orciiii.irv lighting - in mis. The electrodes c iirrcnt ol onc' mic roampcrc' is easilv seen if the lamp is 

arc placrd a low millimetres iqiart 111 a small bulb, shielded from direcl da \ light. J hit the.se other dev elop- 

thc (iistancc.* between tlu-m benig siic'b that the positive ments eaniiol be Irealed here. 

column IS absent; this is to enable them to .start and In the lliird class of lanqi, llie electrodes are usually 
run at ordinary supply voltages. The gas used for tungsten spheres about one millimetre in diameter and 

filling the lamps is neon with about 20 per ernt. ol idaced one nullimetie afiart. The bulb is filled with 

helium, wliicii is .separated with it during the jirocess neon to about 50 mm. ])ressure. When first switched 

ol extraction from the air. The advantages of neon on, an intense glow discharge lakes place wliic'h heats 

arc threefold. In the first jdace, ino.st of the energy the tathode vv!iile-hot ; a thc'rinionic emission then 

radiated from the glowing gas lies in the visible .spectrum; ensues and the potential across the lamp drops to about 

.secondly, the starting potential is lower than in other 25 volts, the current being i-o to 1*25 amperes, the 

gases; and thirdly, the eolourof the light emitted, being remaining volts being dropped in the series re.si.stance, 

a yellow orange, is more suitable for illumination The lamp at .this final stage operates in the region r 

purposes than that from any other ga.s. By using of the current voltage curve shown in L'ig. i. The 

hydrogen to reduce the starting voltage as explained white-hot tungsten Ijall acts as a very inten.su point 

above, and by filling the lamps to about the critical source of light suitable for projection purposes. The 

pressure (10 mm.), it is possible to make kmps having Pointolite lamp is a variant of this form, in which the 

iron electrodes in which the discharge will start at about discharge is initiated by means of a tuiTgslen .spiral 

150 volts. heated electrically, the heating current being cut off 

The whole of the light from these lamps comes from when the lamp has started. 
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Obit 

Eiu t.-Col. TI. H. GoDwiN’-AirsTKN, F.R.S. 
''PHK death, on iHccmbrr 2, of Lieiit.-(a)l. Henry 
^ IJa\crsh:im Godvvin-Austen in hiii ninetieth year 
rcnioses tlic last of the [;rea1 pioneer^ in the ^eograpliv 
of the Ifiinalaya and a leadirif^^ authority on Indian 
Molliisca. ('ol. (jodv\in-Austen was born at Teij^n- 
nioiitfi, July 6. 18^4. Jle was a fellow-student with 
Lord Roberts at Sandhurst, whence they lx)th went 
to India at the end of 1851. Godwin-Austen saw 
sers'ice the ne\t \ear in the second llunnese War. 
Ilis s(ientirie tastes, which were hereditary — lor liis 
father, K. A. ('. Godwin-.Vusteji, was a ffeolo;/ist who has 
left an endurin}^ reputation owing to his exteptional 
insight — led him in 1857 to join the Indian Survey 
Department. It was his privilege to suivey northern 
Kashmir, where he disi'overed the lialtoro, llispar, and 
Mia fra Glaciers -the gnsitest group ol valley glauers 
in the world 'J'hev w re afterwards trav'cnsed and 
mapped by Sir .Martin ( onuay. w'ho named the tribu- 
tary glacier to the Maltoro Irom K3 the Godwin-Au.sten 
gla< itr. 'I’he glaciets were described bv Godwin - 
Austen in a sliort pajier in tlie Proceedings of the 
Royal Geographic.d Society (vol. viii , iRtq), the di.s- 
cussion on wduth is remarkalde lor Falconer’s advocai v 
ol the j)ie-glarial age ol the Alpine lake basins and j 
tlx'ir jireservation by the protistive action ol glauers. 
l)uriMg tliis survey Godwin .\usten fixed the position 
and heights of many ol the giant pisiks ol the Kara- 
korums, im hiding Kg, vvliii h had been pieviiaislv 
discovered by Monlgomene. It is olien known as 
Mt Godwin-Austen, and at cording to the heights 
adopted bv tlu' Indian Survey 1 iejiartment is the 
second highest mountain in the world 

While Godw'in-Aiisten was vvoikmg in this district 
he made many moiint.nn ascents, of which his highe.st 
was on Mata, 20,600 It., in 1862. In 186:5 64 he- was 
engagc'd m tiu; stirvev ol the eastc-rn parts ol the 
Himalaya around Darjec'hng and in Bhutan, and, later 
still, further east on the Khasia Hills and in A.ssam 
His view's on the geograjihit al structure and classifica- 
tion of the Himalaya were .statc'd lortv vears ago m 
his jiresidential address to tlie Gc‘c»gra|)hieal Section 
ol the British Association, wdnc'h is his most important 
geographical paper. He c'ontributed to the Geological 
Society sev'cTul papers w'hic-h made' important additions 
to the geology ol the Himalava, inc'luding the di.s- 
c'overv ol the extension into Kashmir ol the Spiti 
serit's, the most signific-ant horizon in the TTinudava. 
In 1884 he describc'd the drifts exposed in a new' 
railway cutting near his home at Guildlord, and the 
])aper w'as illustrated by sections, charac'terised by 
the .same prc'cision and detail as those issued with his 
Indian papers. 

After leaving the’ Indian Survey, Godw'in-Austen's 
main interest was in the land molliisca. He wa,s 
described as having “ a unique knowledge of Indian 
molluscs.’' He contributed to “The Fauna of British 
India ’’ the volume on the Testacellida; and Zonitidie. 
I'he value ol hiS work on that grouj) is shown by his 
election as president of the Maluc'ological Society in 
i 897-<), and of the Gonchological Society in 1908-9. 
His later years were burdened by financial embarrass- 
ment clue to an unfortunately worded will. He 


u ary. 

inherited the paternal estate of Shalford, which proved 
a vampiry in.stead of the source of a comfortable 
inc'ome. HLs interest w'as subject to fixed c-harges 
w'hich, w'hen the value of land fell, used up more than 
the whole of the income from the property. He Bore 
tliis trouble with his c-harac'teristic courage and cheer- 
lulness. Great sympathy w'as also recently felt for 
him, owing to the unfortunate loss of the "portofolio 
ol sketches and maps made during his Kashmir .service, 
si.xty yeans ago. 

Godwin-Austen was elected F.R.S. in 1880, and 
received a belated Founders’ Medal from the Royal 
Geograpliic’al .Soeic!ty in 1910. 


IIkrt.uf Wince. 

It is with much regret that we record the sudden 
dc-atli, on November 10, at Gopenhagen, of Herluf 
Wmge, W'ho for manv vears, and until Jiis death, was 
“ Vicc'insjieklor ” in the Zoologic'al Musc'iim ol the 
Univc-nsity of I'openhagen. As a lad Winge began to 
.study the small mammals of Denmark, and his earliest 
papers upon this subject were full of promise. A 
little later, in 1877, wliile .still a student in the Fni- 
versity ol ('opc-tihageii, he piihlishe^j^ ftli acc'ount of 
.some- of the skull cliaracters m th^ mole, shrew, and 
Ollier Insectivora, in wliich he chs])lavcd not oiilv 
rcm.irkable learning hut a most cIcvct techiu(|uc. 
In 1882 he gavT his views upon the nianunahan denti- 
tion and his Ihcorv ol cusp liomologii's in a |).i])er 
which will ever lie regarded as a classic, lii the same' 
yc'ar appe-ared an account of a collection of manimals 
from Grec'ce , and in yircjiaring this \\ ingc was k-d so 
lai afield investigating the rclatioiishijis and special 
adaptations ol tlie sptrics hc'fore him that he himself 
ic-gardc'd this jncc'c of work as the* luundalion of tlie 
important publications next to he notii ed. 

Between 1887 and 11)15 Winge jiulilished a senes 
ol woiks which ostensibly aie descriyilions ol the’ lossil 
boiK's c'ollecled by Lund in the c'aves ol Lagoa Santa, 
Mmas Gerac'S, Br.i/.il, and ol the rc-c cait mammalia 
obtained m the same rc’gion by Lund and Reiiihaidt. 
Taking the.se mammals order b> order (Rodents, 1887 ; 
('hiroptcra, 1892, (armvoru, Primates, i8()5 , Mar- 
.suyiials, including ^h'notremes, j8c) 7 ; Ungulates, 
ineluding Sirenia. ic)o6 ; Ldentates, 11)15), Winge 
eommeiieed eac'h memoir with a description of the 
Bnazilian material ; but, that finished, he proceeded 
in each case to give a review of the whole order, bringing 
out his views of the evolution and relationships of the 
orders and of every fossil and living family and genus 
in a wonderfully dear and concise style. He seems to 
have preyKired a complete monograph of each genus 
dealt w'ith ; and then to have compressed each mono- 
graph into a short paragraph and very often into a 
single sentence. But in this small space he contrives 
not only to state all that is essential, but to throw many 
a brilliant beam across what was previously obscure. 
Companion reviews of the Insectivora (1917) and the 
Cetacea (191^), the two orders not represented in the 
Lagoa Santa material, have since been published by 
Winge. That dealing with the Cetacea has recently 
been translated from the Danish by Mr. G. S. Miller 
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and publislied in th(^ Smithsonian Miscellaneous Reviewing the wliole oi Winge's ])iil)lishe(l work, 
Collections. one cannot fail to he struck by an extraordinary lact. 

A collected and revised edition of these reviews, in Tt is that in his writings one does not mark the flight 
three volumes, under the title of “ Pattedy^^Slsegter,” of time, lie seems to have ac(|uired his lull mental 
is at present passing through the press ; and the first |)ower and his own peculiar way of looking at things 
volume of this work was received in London on the at an extremely early age ; for his early papers of 
day before Winge’s death. This new' and more 1877 and 1882 read to-day, exact!} like that of ipiy, 
•convenient edition will be welcome, for it is but bare as the w'ork oi a great master. M. A. C . II. 

justice to state that the reviews in c|ucstion constitute 

together the finest, most comprehensive, and mo.st ^ - - 

inspiring technical account of the class Mammalia 

that has ever been written. Wk regret to announce the following deaths : 

Many other papers dealing with the mammals t)l 
Greenland and the fossil mammals and birds ol Den- 
mark w'ere published by Winge. In jyo8 he contri- 
buted the volume on Danish Mammals to the series 
of handbooks entitled “ Danmarks Fauna”; and this 
little book, illustrated by Winge himsell, is at time 1 ('unon T. Wood, well known foi his natural history 
admirable and inimitable. 1 studu^s, on Decendier i agoil si\ly-one 


I’rof 1 *'. Cknves, emeiilus jnolo.ssor of chemistry 
and metallurgv and first ]ninci]ial of Unnersity 
('ollege, I^otluighani, and flic author of well-known 
text-books on analytical chemistry, on December 18, 
I aged seveut\ -fivvx 


Current Topics and Events. 


Two octogenarian h'llows of the Loyal Society 
celebrated their birtlidavs tins week Sir Arehibcdd | 
Geikie, the Ne.stor of Jfiitish geology, who was j 

elected to the Jvnval Society so long ago as 1805, 
attained the age of ('iglity-eight on I )eeeinber 28, and 
.mother dislinginslu'd geologist, Sir\\' Jlo\d Dawkins, 
eleet('d to the Societv in iH<>7, was eighty li\e on 
December '2 «j To both of tbem the eongratulations 
of all snentilic workers will be lu'artily accordi'd 
Sii Archibalfl (aakie, who figured as a “ St leiililic 
Worthy ” 111 .Nai’iikI' 1lur1\-one ^ea^s ago ( jamiary 5 . 
iHtjjb has a woild wide reputation As a geologist, 
and as the autlior ol the “ 'J'ext book of (ieologv,” 
origin. illv ]uiblislied m i.S<S2, anti of other standard 
works on geology' and gt'ogr.iphv, he is known every- 
where. I Jus IS in great measure tlue to the way' in 
wliuh Sir Arclnbald is able to tiuieken inttwest in 
ins subject by the expression of In.s det']) and intense 
feeling loi Nature No one has done more to link 
geology with ujipret lalion ol llie natnnil beauty of 
.scenery, tlis work as an original investigator in 
geology and as a writer of inspiring volumes on this 
subject and on ]>li>’sical geograpliy won for him tlie 
Royal medal of tlie Royal Soeu'ty m i8<>(> I'Toin 
jgoS until It) 1 3 Sir .\rclnbald served as presitlent 
of the Loyal Sociciv, wdnle he was president of the 
British Asstieiation at tlie Edinburgh meeting in i«t)2 
For the period i882-i<)Oi, he was Director-Gcncral of 
the Geological Survey of the United Kingdom and 
Director of the Musenm of Practical tieology Tn 
spite of his advanced age, Sir Archibald maintains Ins 
active interest m both science and literature, and so 
recently' as 1918 he producetl a notable volume of 
Memoirs of John Michcll, who died in 1703, one of the 
early workers in geology. 

Scientific societies and other bodies organising 
conferences for next year should know that the 
authorities of the British Empire Exhibition to be 
held at Wembley have constructed an admirable 
congress building containing Ifour conference halls, 
with appropriate committee rooms, etc., capable of 


These halls arc being allocated to responsible organis- 
ing Voinmittees free of charge, and early aiipliTation 
should b(‘ made for the use of anv of them, as the 
dates are being filh'd uji rapidly. The following 
scientifie and tei liiiical societies, among others, have 
already booked one or moie ol tli<" halls for con- 
ferences on ditlerent d.ites 'J he British Engineers’ 
Assoi i.ition, the British Electrical and Allied Manu- 
facturers’ .Association, the Institiiliou of Sanitary 
Engineers, the 'I'l'xlile Institiiti*, tlu* Society of Dyers 
and ('oluuiisls, the Norlh-f'.ast ('oast TnstiUition of 
J'liigineers and Shiplnnlders, the Institution ot Auto- 
mobile Icngnieeis, tlie Aluseums Asso-^iation, the 
Hor.'ue I’lunkett h'oundation, tlu; Hi'alth Projiaganda 
.Association, the Association of British Clieinical 
Manukirtnrers, the Institution of Mining and Metal- 
lurgv, the Municijial iclectrical Association, the 
Icleetncal Contractors’ Assoei.itioii, and the Gas 
Association .Ajijilicatioiis for use of the halls on 
dates still open should be sent to the Secretary, 
Conference Committee', lintish Ibiipire fcxhibition, 
i(> (irosvenor Gardens, l.ondon, S.W.i. 

Wini the approaeliing letiremenl of Prof. S. 
Alexander from its cliair oJ philosopliy, the University 
of Manchester loses tlu' servues of one of the most 
original of the elder generation of thinkers. Nearly 
fifty years ago, lie came from Australia to Oxford, 
where he gained rcjnitation by a rare power of winning 
first classes. He soon, however, deserted other 
pursuits for pliilosophy, ami won an assured position 
before he w'as thirty by' his remarkable book on 
“ Moral Order and Progress,” Called in 1893 from 
a tutorship at Lineoln College to succeed Lobert 
Adamson at Manchester, lie has rejiresented philosophy 
there for niqre than thirty years. At Oxford he was 
conspicuous in the reaction against tlie philo.sophy 
of T. H, Green, and was among the first to jircach to 
an unheeding university the importance of modern 
psychology. But he never lost a bent for metapihysics 
and for vigorous thinking about fundalhentals. His 
philosophic position was fully revealed in Ins Gifford 
lectures at Gla.sgow on ” Space, Time, and Deity,” 
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analyfiis, aiifl it is enough to say that, though many 
disagreed with Ins doctrine, there was a,n absolute 
consensus among experts that it was a cbniribbtioh 
of the first importance to philosophic thought. . Yet 
few philosophers have lived less in the clouds, and 
Alexander has not only discharged meticulously 
the duties of an exacting chair, but hasv also been 
prominent in many university and public activities. 
I'.ver a keen champion of tlic lugher cditcalion of 
women, he took a foremost [lart m the foundation of 
Ashlmnie Hall, the women’, s hall of residence, the 
secretaryship of whidi he is resigning on his ndire- 
ment from luiiversitv life 

'liiL lirst part of the funeral servuc lot ('anon 
T. (j lionnev was held in the ('hapel of St John’s 
t'ollege, ('anibridge, 611 December 12. Among those 
present w'ere the following fellow's of the K’oval 
Stxielv . Prof A (' Seward and Pro| J, J-. Marr 
({Geological Societi'), Mr (' 'I'. I leycock (('ambndgo 
Philosophical Society), Prof. 1C j. (Garwood (Alpine 
(’lub), Sir (Idlord AllbuU, lYof II. J* Baker, Mr. 

h' Blat kinan. Sir jose{)h !.arnior, Dr (G !) lavtung, 
Sir hGrnest Uiitlierford, Prof \V T. Sollas, Sir Jo'scjih 
I'honison, Prof. W. W. Watts, and Prof. J 'I' Wilson 

'I'm: ('ouiinl of the Koval .Meteorological Soi'iidy 
has awarded the Symons gold modal for 102,^ to Dr 
'lakematsu Ok.ula, Director ol the ('enlr.d Meteoro- 
logical Observator\', 'I'okvo, ja])an 'I'he medal is 
awarded for distiugmshed work m connexion with 
meteorological science, and will be pn^seiiled at the 
animal general nu'eting on Janu.tr\ 10. 

'i'ni!, discussion bc'lore the Ilhimiiiating Kngineci 
ing Societv on December 11 was eoiiceriuxl with a 
problem that confronts manv of tho.se who aie a.s.soci- 
ated with applied science-- the bc'st method ol dis- 
semmatmg techmeal information amongst the general 
jnihlic Ilhmnn.ition involves an appeal to the eye*, and 
infhicnte is best brought to l>ear tlirough tiie medium 
of actual dcnumstrations of good and bad methods 
of lighting. Det.uls ot aetnal cxponeiiei' m praetie(‘, 
for example, of iin])r()vi'd out|iut and greater freedom 
from at'cidenis resiilluig from better lighting, aie 
also ot great \aliie Ihil in order to be (onviiiemg, 
such ilata must bi> deined troin scientitK ally eon- 
ducted tests and backed I»v lecoginsed authority 
Mr. i>ow mentioned some of the work wliuh tlie 
Societx' IS doing m this (.oniiexion— foi example, m 
co-ojieration witli representatives ol the jirmtmg 
trade and with the British Indiislnal Safety First 
Association. A considerable part of the discussion 
wat, dewoted to the ciuestion of the high values of 
illumination now being advised m some cpiarters 
'I'lie view was expressed that such rccoinnumdatious 
must be based on scientific method, and that the 
desired conditions are best ascertained by experi- 
ments coiulu'cted with tlie aid of leading industrial 
councils. 'I'his same point also came up for considera- 
tion in a discussion imtiati'd by Mr. W. P. F'anghaenel 
and Mr. W. N. Booth before the Institution of Civil 
Engineers on December 12, when Mr. L. Caster 
explained the procedure of the Home (Office Depart- 
mental Committee concerned with industrial Ugliting 
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and empliasised the distinction between values desir* 
able in practice anil legal minima. 

In order that donors might have the opportunity 
of seeinge the premises and the equipment of the 
Department of Glass Technology at tlie University 
of Sheffield, a series of luncheons have been arranged, 
the first having been given by Mr. W. F. f. Woofl, 
chairman of the Glass Kesearch Delegacy, on JS’ovem- 
ber 15, and the second of the series by Prof. W, F. S. 
Turner, president of the Society ot Glass Technology, 
on December i p The now' premises, w'hich cover 
three-fourths of an acre, were, until tin; end of ig2o, 
in occupation as an actual glass works Since being 
purchased at a price of gooo/ , considerable altera- 
tions have been made, a set of laboratories and small 
librar)" const rncted, w'hilst the other buildings have 
been ailapted and eiiuqiped uath plant tor exyiern 
mental glass melting. In tins coum'xion there are 
furnaces cap.il)le ot meJlmg glass on any scale between 
a few grams and about 120 lb., tJie firing being by 
low'll ’s gas and compressed air, w'hilst a large two 
))ol reeupcralive furnace tired b\ oil has a c.-qiacity 
ol two pots e.ieh of about 15 ewt 'I'hi'n* aie, in 
addition, a bloc k ol buildings devoted to the making 
of all si/es of (lay pots, store rooms lor the glass 
making mab-nals, a room tor mixmgf'''a machine 
room, smith's shop, toinpressor hoiisL', etc ('onrs(*s 
of instruction lead to tlu* degnx* ot B Sc 'Fech and 
higher (h'grces In addition, howc\cr, to tlu' norm.d 
teal lung work ot the Di'parlnu’iit, a great deal of 
expeniiuMital work has been done tor individual 
ni.iiinfactiinng lirms, wdnlst sjiui' 1017 no lewi'r 
than yiajKTs nivolMiig rc'soarch luiAe been 

piiblislu'd Ironi tlie I lepartnicnt 'J’he Deiiartment 
has no eiulow'ment. but the glass industry has been 
very ayiprecnitivc (d tlu* work done and has con- 
tributed generously towards its mamlenaiua' 

Mk T. \V. T. Tiu M•.^^ who W'as in jajian at tlu' 
tune ot fh(‘ great ear(h(|uake, tiad an opportunity 
slmrtly afterwards ot visiting both 'I'okyo and 
\’okoliaiiia, and gives the results of his observations 
111 Huf^incrmig for Xovcinber ,yo 'File framework 
of the ordinary Japanese house is made ol very light 
uprights secured, by tenons only, to other light 
hori/ontal members at the lloor and ceiling. 'I'he 
floors and ceilings arc wood, and the inside divisions'c 
are ol wood and jiaper. Wlien a scvctc shock caus(\s 
the tenons to break, the structure closes up and pms 
down any occupants who do not escape quickly. 
The charcoal fires are also jnnncxl and thus tires are 
startcil. It IS almost inconceivable that up to 
August 3], K)23, such buildings were still being 
constructed 111 the capital city of 'Folcyo. 'Fcmples 
are also built of wood and have nothing but hori- 
zontal and vertical timbers in their construction ; 
the timbers, how'cvcr, are very massive, and such 
buildings stand up well against earthquakes and 
storms. In Tokyo, the first brick buildings of any 
importance were; put up by the Government ; nearly 
all these buildings survived the shock, though a few 
were burned. It will be remembered tfiat the fires, 
started by the collapse of the more flimsy buildings, 
destroyed a large part of Tokyo. Tokyo station 
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biukliiif;, tlim* rind Jour stones and some 

hundreds ot JecJ ions*, constriuied oi led bruk. was 
not dainaf;t'(l l)v edlieu eartlujuake or lire Ke 
iiiforeod (oiurete J)inldui^s ui lokvo dul not»ionic olt 
so well as till' beUer*elass brick Innldin^s Mncli of 
the brick lacing has come awan .ind tiierc are criuks 
in iJie concrete. Tlie\ arc, liouever, probable the 
safest bmidiiifts for liu* udi.abilants, and oKico Iniild- 
in^s of tins (lass ha\e continued in use without 
interruption. Tlie lieJuniour of steel (i.inie buildnij's 
v\as pivuliar , irom a lew f('(.*t above the {ground 
the lirukwork is ( ratios!, and this continues for two 
or thiee stones. Alxwe the third ,ind up to the to]) 
(in some cases eifflit stones) no dama^i' wliatecer 
IS to be seen. 1 he writei was nowlieri' able to Imd 
tlu' shrillest si!j;n ot lailure of t lu' foundations of .in\ 
building, wlietluT wrecked or slaudin;^; 

Ihk report for of the diiector of the lieinice 
P<iuahi IhslioplMusi'uiu at Honolulu liasieieiilh been 
issiK'd It ^ives a summary of the various activities 
of the Museum ollicials in rostsin lies relating to the 
natural histoie of tJie Jticilie Islands .old I he culture 
and 1olk-lor(' ot tlu' llawaiians and otlit'r l\)lvne.s]an 
peo})l(' \ mimbei of esju'ditions foi sesti'inalK, 
sur\('\’ in ant hropolo^^’, bot.inv, and /ooloj^v have 
b(s II iindcrlakeii lu (oniicMon with the Museum. 
The most important wiTt' the \\ Intmw South Sea 
cx},LdiUou, an expedition to I'annmj; Island, the 
ex])loraiiou ot (biam m the Ladroue Iskuids, and the 
Iktvaid Hoiiiiiiuk (\])editiou toi the liivestiijat ion 
ot tlu oneni, mp^ratioii, and euliurc ot the Oieame 
]ieoj,l(‘ Some inteK'stm;.; g('ueial tojudusions have 
bism n allied by the members ol the I )ommu k 
expedition with regard to tlu' J’olynesian ])ojmlalion. 

I here seem to bi' tws) basic elements 'J he lust is 
(amastau with pliysual (. luiraeieristics approaching 
sonu' Mongols, w jth tidl slat ure, niod('rately long heads, 
rclatuely high mirrow faies and noses, hglit brown 
skin, and stiaighl or wavy bku k liaii The second 
clement is the Indoiu'siaii typical of Olebes, with 
shorter staiure, low luoad taei's, vvavaer hair and 
dark(‘r brown skin. A thud element is found only 
in small minibers vvitli ver\ .short heads, narrow 
tail's, and light skin 'J'he second tvj)e is charac tensed 
by a higher sotial and religious dev ('lo])meiit than the 
first 'rjie first tyiu- is niiiversallv distributed m the 
Hacilic, but strongest m New Zealand and the Mar- 
que.sa.s i'lie second tv’pc is ]m vsdent in jSlortli and 
Central fMlync.sia. In the re])ort Mr J. 1'. lllmg- 
worth notes that the Hawaiian liouse tly is not the 
same as that of lAirope and the Ciiited States, but 
is a variety found on the western sliores of the 
Pacific. .As it IS knowm that these fhes follow man, 
and there were honse-tlies in Hawaii when Captain 
(/Ook arriv'i'd, the luferenct? is drawn that the original 
immigrants and the flies eame to Hawaii from the west. 

Ai'uiit AHONs are mvjted hy the secret, ines of the. 
Royal Society for the Arinourer.s and lira.siers' Com- 
pany research fellowship m metallurgy, ^tenable m 
the first instanre for two yi^ars, wdtli a yiossible exten- 
sion to live years The rcscarclf uudenakeu by tlie 
successful candidate must be connected wilii base 
metals and alloys, preferably those usei* in the ancient 


crail.s ot the .(;om])any ol Anuouters and brnsuis. 
'I'ht animal value of the b llowslup m soo./ \])]>li'a- 
tions must U'tUh the serrelat u's ol ilu- Koval Soueiv, 
Ihirhngtoii House, \\ i, bv Manh i next. 

\Vi: have received tlie anmud re])orl ol bivmgstone 
College. Hejlon, for J, bi mg l be tlurtv lirst 

year ot its CMstence 1 he Colie, ge gi\es couises of 

instuii turn with tlie olijeet ol leaehmg missionaries 
how to cari' lor tlieir own be.dlli, aiul bow'* to deal 
with the dise.ises of the peo])le among wlioin tlie\ are 
woikiiig, when l.ir irom inialihed luedital aid 
I Altogether 73^ students have yiassed tluongli the 
I Colkyge Doiiahoiis ,iiid siibsi i ijilioiis aie reipiesled 
to hel]) carry on tins useful woik 

'Ini' mnetv-sei.ond annual lueeliug ol the Kiilish 
.Medital Association will be lieid on Jub 1 lO- ], at 

ilradfoid. under the presideiu n ol Mr J Hasit Hall, 
consulting surgeon to the Koval liilinii.iry, liradloid 
file jiresidenti.il address will HI' delivered on Julv -J. 
'Ibe lollovviiig ])residi'uls ot sei lions liave been 
aj)})oinLed -Medicine I’rof. A f Hall, Suigerv 
Sir (.Tithbeit AV.dkue, Obstetrics and Cy u,i co|fjg\ 
Mr I S fairbaiin, I’.itliology and H.ictcnology 
1 *11)1. (' H iJrownmg , Neiirologv and I’svc hologu ,d 
Aleduiiie Dr P Stewart, Oi)hthaliuolog\ 1 >r 
.V M Kams.u . Kublu Medu me .lad ludustiial 
Diseases Mr H Jones, Diseases ol t liildreii Hi 
b 1 ' India y , l.atvngologv and ( )lology . Hr W J 
Horne, ( htlmpa'dies . Mi K*. (. Ivlmslie . .Medical 
Sociologv Mr A. Maiikiiell , 1 leriiia tology Dr 

I MacL H. Mai Ix'od. Tlu* lioiioraiy loi al gcner.d 
setretaiv is Hr W N West Watson (V’utoi Lodge, 
Maiiniiighiim, lir.idtord) , 

Till' Seismologual vSo< lety ot America li.is jiublished 
a latge fault Maj) of tlie State of Califoiiua (three 
slii'cts and a lille-slieet) on the sc.de of 1 5oO,iSSo, 
01 (lose on one meli to eight miles. 'J'he to])ograpJiy 
IS i)ascd oil various ollicial surveys, the iiills lieiiig 
well brought out hy a system oJ i olour-sliadiiig 
'1 lu* sea-dej)llis are sliuw'ii bv* eoutoiiis drtiwii al 
intervals ol 100 fathoms I he known and juobable 
faults, which mean so inui h in tlie moulding and 
instability of the contiiieiital edge, an' maiked bv 
hues of various colours; these ari' broken w licit* 
details are uniertain or inferred A fault indicated 
as “ active ” IS usually one along wliicli an earlh- 
(juake lias oci urreil during liislonc time 'J he mind 
of the world has been once moie riveted on (lie un- 
ceitamlies of tlu* Paeifu ring, and Hus m.i]), which 
must be mounted as out* wall sheet for ils jiroper 
ajipiouation, will no doubt find a jicimanent place 
111 colleg(‘S that resjiecl geography. Prof. Hailey 
Willis has fiiniishcd a lucid description to accompany 
the sheets (Hull. Seism Soc. America, vol 13, No. i, 

A Ki'VORT bv the Mcteorolo.gical Hc])artment of 
the (iovernmenl of India for to2j 23 has ju.st been 
issued under the superintendence of Mr. J H field, 
the oJliciating Director-General of ()b|ervat()ries. 
The policy of liidiaiiis.atiou has been adojiled, and the 
personnel for the thirteen posts of meteorologists has 
changed from 10 Europeans and 3 Indians in 1919 to 



NATURE 


[DkcKMUER 2C). 1923 


(;SO 


3 ]Curo])f ans and 10 Indians m March 1923. A study | 
of up])LT air niovcinmts in India is said to be laj'ing 
the foundation for types of forecasting not hitherto 
possible trom surface oliservations. I'lie whole 
system of warnings for storms and cyclones over the 
SCSI and r*ii land throughout India is the duty of the 
headciuarters stall, and all is now done from Simla. 
Coiisiderahle retrenchment has been made during 
the year, which lias involved the partial stoppage 
of Jlomba\', Madras, and Calcutta Daily Weather 
Kejiorts, the isMie being suspended during the seasons 
of hast rainfall Shipping at sea is supplied with 
the latest information regarding the weather by 
wiK'less bidlctms tipper air research shows that at 
heights ol 4 miles and ujiw'ards the fold weather winds 
of nortliern India often reach a strength of 100 miles 
per houi or more, wdnh* calms prevail at the surface. 
At Agr.i the ws'steily coni])on(*nts of upper air, at a 
lieight (d about 4 miles, ])revailing from the midillei 
of Si'idember to the middle of October, show a close 
relationship with the precipitation 111 north-west 
linlia 111 the w inlet hjllownig Departmental observa- 
tonc. lor llie year consist of 5 first class, 1K5* third 
class, i lomlii cl.iss, and 24 tilth class. Jtatnfall 
observations aie rei eued from 202b stations, j 

Ml ssks 11 \v\ Ksi.Lv amj Sons, 83 Wigmore Street, 
W , lui\e forvsanh'd to ns their catalogue of nieilico- 
di.ignostK , j>li\ siological, anthropoineliu al, psycho- 
logical, and (liemual apparatus Sevenil loiius and 
si/es ol eajnllarv pijietU's foi the acciir.ite measure- 
ment <)[ tpiantilies from 0-005 c.e. to i-o c.c aie 
listed, as well as scxi-ral types ol h.eiiiacyloiiielers 
and li.emogloluiioiiieters for the estimation of the 
numiK-i ( t cor|)nscli‘s and <iiiiount of hienioglobm 
m blood ruder lilood analysis ti])])aratus w-e lind 
outids for the esLimatiou ol calcium, urea, ,ind sugar 
111 the blood (hdton’.s finger punt outfit and wdnstlc 


and many pieces of anthropometric and psycho- 
logical apparatus are catalogued. Messrs Hawksley 
are also agents for flu* microscopes and accessories 
of the Spencer Lens Co., New- York. 

In the “ Fauna of British India " Serie.s the further 
volumes which the editor, Sir Arthur E. Shijilcy, 
with the assistance of Dr. Hugh Scott and with the 
sanction of the Secretary of State for India, lias 
arranged for are ■ volumes on Butterflies (Lvca-mdie 
and Jlespcriid.e) by Mr, N D. Biley , on tlu- Ixodidm 
and Argasidae by JYof. G. H. F. Nuttall and Mr. C. 
Warburtou , on Leeches by Mr. \V. A. Harding and 
Prof J. Percy Mooie ; on the Cnrcuhoni(he by Dr. 
G A. K. .Marsliall , on the ('arabid.e by Mr. H. E. 
Andrewes ; on the MelouUe by Mr. K. (t Blair ; 
on flic Erotylida- and Fmdomvchid.e by Mr tb J. 
Arrow . on the Cuhcula? by Capt P J iiariaud, 
Major S R ClirisLoiihers, ami Mr F. W. Edwards ; 
on the Cliry.somelukc (subfamilies Cbrysonu-lma- and 
llaltuina-) by Mr. S Maulik , on the vSeolytid.e and 
Platypotbdee by Li -I'ol. Winn Sam[)soii , togetluT 
with a revised eilitiou of Manimaha by Mr Martin 
A C Hinton and Mr R i. Pocock, and ot Birds 
(0 yoK } by Mr. E (' Stuart l^aki-r. 

'I'ni latest catalogiui (New Si-nes, .No 10) ol Messrs 
Whcldoii ami Wesley, Ltd, 2 Arthur Sfreit, \\'('2, 
should, wc think, be very useful to lilnnn.iiis and 
others, it being a ekissilied list of sorm 8|o st-rud-' and 
transaitions of .sikhIiIu. societies 011 sale bv Ihi'in. 
'flu- eattd(*giie js Cfun’enieiit Iv arMiigid iiiidei the 
beadiiigs l>ulisli Isles Transai 1 tons ot sol k I k-s and 
other .seieiililu jH'liodlcal.s . Jhilisli Isles Pro(('ed- 
iiigs of loial soiielies; Dominions ami ('oloiiU's — 
.sCK-ntdic serials etc , Lmled States ot Aineiiea - 
scieiitilii .set la Is, tie , and lou'ign coniilnes- siieiilihc 
1 sen.ds. etc. 


Our Astronomical Column. 


I HI J \NTiAR\ Show ) u Ol' Mi ij ons— Tins display 
ol meteois is ol gieater imporlami- than is snpjxiseil. 
It somiiniics luimsiK's a i.ithei brilli.int e.vhibition 
of a con.sjm iions i liarai ti'r, lieing inoie brilliant Ilian 
the av eiage and tiavei-'iiig longci p.itlis 'Ilie radiant 
pond IS .sdmited <it about 230 t 33 in the region 
b.iireii ol bright stars iMiig on the bordeis ol the 
I'l i.isU'Il.dions Dootes, liiaio, and Ib'ienles 

1 lu' sluiwt i has oct.isionall'i bei-n so abundant a.s to 
tiirmsh one or two nu'lt'or.s jut mmute In the 
evening lionis, irorn the latitude oi Englaml, the 
ladiant point is situated at a low' altitude 111 the 
mu them sk\, and il is g( neially in the few- horns 
jireii'ding siniiise lhal the display attains its greatest 
slieiiglh. I'nusnally rich returns of these im-teors 
wi'ie witnessed 111 the erirl^' eyemng liours of January 
3, 1018 and 1022, and we may expect another plentiful 
exlubtlion of its im-ti-ors on the morning of January 4 
next between about j and 0 a m 'I'hi-' rnoon will 
not otter .my olistrm tion on that date, as il will be 
20 (lavs old ami yisible as a yery narrow crescent only 
Should the we.ither be clear on the morning of 
J.iiiiituv J, all the conditions are promising for a 
meti'oiic sja'ctacle of very mteresfiiig character, and 
it will b(' bnjiortant to obsetve it caiefiilly through 
tlu' iiigiit in older to determine the hourly number of 
mcti'oi'i \i.sible and the time when it leaches a 
maximum. 


'riik Axis or .Mviis — ]\ipiiluf A\t!iuii)iuv (N iv- 
emb(T) ('oiitains an luttn-stiug study by Plot \\' H. 
Pu'lvciing oi the jiosilioii of the axis of 'Mais He 
notes that the method used by Lowell of oL)',('r\'ing 
tbe polar < aps is subjei.t to a s\ sterna tu ('i roi. The 
(‘dge ol the cap has a sensible diurnal sluJt . the wlntc 
cUjjo.sit melts on Hu- noon side of the lap, .md foims 
again on the opjxisito side. AcLordiiigl\ a new deter- 
iiiuialion was ma<le, l)a.sed on a large luimbei of small 
well ih-lined markings spread over lIh- disc. In- 
udentally tlie com:lu.sion was leachi'd liiat a large 
number of the Martian spots have a sensible* annual 
slult, easily explicable on the vaew tliat they arc 
vege-tatnjii phenomena This, liowever, can be cilira- 
iiiatexl from the discussion. Prof. Pickejring's final 
value leir the obliejnity of the Martian equator to its 
orbit IS 24"“ ij,', a ele-gree gi eater than Lowi'll’s He 
gives for the co-ordinates H)f the point to which the 
N. pole is directerl-- 

R.A. - 20*' 58"* 0“ 4 i*5fy (/~i<ii8) 

N. Deck -52° 12' 50" *1 12-6" [t — iijiH). 

The equinox of the planet is shifte'd back 7*16° 
from 87-89'' to 80-73"’. This lias the effect of increas- 
ing the Martian elate by 14 da)^s, 'J'he method 
employed sc'oms to give this determination, more 
weight than any other that is based on markings on 
tbe disc. 
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Research Items. 


Thp, Cave of Maci’I i. vii — In the* concliidiiif? issue 
for the year of Amieut I'-gypt, Sir Flinders I’etno 
discussCwS the probable position of the double cave 
below the Herodiaii monuinent which is described 
m the lately published " Hebron, le Haram el Khalil,” 
by P6re Vincent and ('aj)tain Mackay. Owing to the 
fanatuMsm of the present Arab population, the 
authors of this w'oik w’ore not allowetl access to the 
subterranean parts. Our knowledge of these is 
derived from an account, written in a.d. 113O. of an 
examination of tlicni in a.d. 1119 by the monks 
Sir Flinders Petrie’s conclusion is that the double 
cave probably lies to the S 1 C ratlier Ilian to the 
N.FC of the basilica like chamber to wdiich tlie monks 
penetrated. A point of interest 111 coniH'xioii with 
tile superstructure is that while the internal jiro- 
portions indicate the Jewish foot as the unit, those 
of tile exterior conlorni to the Komaii foot, tlie design 
being bfised on the fact that the two units can be 
worked togetlier 011 a ratio ol 10.11 m the length 01 
11-5 . 12-3 in the breadth 

Ko( K Paintings in Paiuta. -Dr W Mersh Strong 
has published in the IH'cember number of Man 
photograplis and tracings ol a numbi'r ol rock paint- 
ings from tlu' Central District of Papua They w'ere 
found on a prominent whitish rock, and w'lTc executed 
m a single monochrome red, apparmitlv a ju'cparation 
of iron oxide The designs included a cassowary, a 
tig me ol a man, a scioll pattern, a double chevron 
witli pendent lines, possiliU a tortoise, a man’s face, 
ti (restent, and a hand 'I'here is nothing to induMte 
their age c'xcept that thev are lovered witli a slight 
him, ])robably ol talcnmi tarbonate derned from the 
trickling ol water 1 he jireseiit natives have no 
knowledgi' as to who did tiiein. Di Strong is of 
the opinion that the ta(e design suggests the lace 
motif ol the P.i])uan Cnill, but points out that this 
(Tiltine has Us ccntri* some two or thiee hundred 
miles w'est ol Poll Mori'sby and sc.ircely comes 
within a hundied miles ol that area He also refers 
to the paiiUmgs ol Ciiiioes and men in red monochrome 
S('(“ii by Sehginan in the Marshall-Bennet Islands 

dill: ('oiM'i R F-skimo - d'wo further instalments 
of till' Keporl ol the ( anadian Ardu Icxpedition 
loij DJiiS have just been issued , these are ‘‘ The 
J’livsnal ('h.iiacterisl u s of tlie ('opper liskimo,” 
bv D Jeimess, iind ” 'The Osteology of tlu' Western 
and Central I'.skiino,” by John ( ameron, biung parts 
13 and C ol volume xn. 'Fhc nieasureineiits given 
by ]\lr Jeimess were, tor the most part, taken at 
Coronation (nilf, w’here tlie ex])edition spent two 
years. Air. Jt'iiuess coiududcs tliat there is strong 
support for Ifoas’s view that Indian admi.xtiire in 
.Alaska lias increased the stature and produced a 
mark('d tendeney towards biachyccphaly ; and that 
while the Coppi^r Flskimo show more resemblance 
to the i'asterii Eskimo than to the Alaskan, they 
ditfer from most other E.skmu) 111 that the head fs 
slightly longer and broader, although the cephalic 
index IS virtuallv the sanje as among the pure-blooded 
tribes to the eastward. It is interesting to note that 
Mr jenness finds no evidence to support Dr. Stefans- 
sori’s theory of European admixture among the 
Copper Eskimo. Of •the features principally relied 
upon by Dr. Stefansson, Mr. Jenness holds that the 
proportion of face breadth to head breadth is illusory, 
and tlu* blue or grey tinge of the eye is pathological 
m origin and common clsewhert: 

Causal Organism of Potato Blackleg,— A s the 
result of a study of twelve strains ofithc potato black- 


leg parasitf, including the four ‘‘ species ” ongiii.illv 
described as the cau.se of the disease, H M Jonnison 
concludes, in a paper published in tlie \ninls ol the 
Mi.s.souri Botanical Garden, vol. x. No. 1, I'ebruary 
1923, that the blackleg disease of Irisli potaloes in 
North America and Fmrope is caused bv a Sehi/oiin 
ccte which should bear the name Banllus oiio^cptu us 
Vein Hall The following names are to be considered 
only as synonyms: Bacillus pliytoplitlioi us .Vjipel, 
B sola)iisapyn!> Harrison, B mclauoycucs, IVtlivbrulge 
and Muqihy. The ])athogeii infects the stems and 
the tubers of the potato. Virulence of the parasite, 
as tested by artificial inoculation, .i])pears to lx* 
dependent upon a rather delicate balance of teiiipiTa- 
tnre and water relations, and upon the sugar content 
of the tissues inoculated 

CvroLoGY OF Mu'I'ATion. — Prof R K. Gati*s has 
an important jiaper in the Annals of Botany, vol 
xxxvii No 148. October 1923, under the title ” 'fhe 
Tnsomic Mutations of Qint>thora,” m which lie 
descril)€‘S the occuiTence m the generation of the 
cro.ss (hnothfva rahricalyx s(]l Jlctvctln of .1 mutant 
wutli^lifleen chromosomes, and (list nsses m comjt'xion 
therewith the wdiolo (piestion of tlu' t hromosome 
mechanism associated with such types ol innl.nit 
In (Enothera, relatively few mutants an' toniid wifli 
lourteen cliromosoines , these mav be adoiniled tor 
in terms either of ctossmg ovi'r 01 ol (huibli' “ 11011- 
disjiinctioii ” " Noii-disjunction ” has been i ailed 111 

to expl.iin the existence of the relalivelv In'tiueiii tn 
soniic mutations (with 15 or iD cliromosoines) li is 
assumed that on segregation two ( litomosoiiies (g a 
pan, instead of separating to diliereid gametes, 
l)oth go into one cell, thus m a poll(.*n tetrad two 
pollen grains will Ix' found with eight i liromosomes 
('.u h instead of seven Wlu'ii, as in the niiilation 
now desiribed by I’rof Gates, two pri'viselv similar 
mutants appear m .1 small culture, if would seem 
probafde that biilli such pollen grains have tuiie- 
tioned, so that Ihi' imde parent is res])ousLbli- lor 
the extra ]»air ol cliroiiiosonu;s. iiievilably m dis- 
enssiiig such a yirobh'iu the nuestion arist's iis to whal 
extent the si'veii jiairs of chroiiiosomi's m (Iviiotlu'ra 
mav be regarded as individually dislmif Prol (idles 
discusses the (pK'Stioii m a teiitalivi* maiiiiei, ditci liug 
attention to recent statements bv I lain e (loi'i) .ind 
Van Ovcreein who eoiu-liide that these' se\eii 

jiairs ari' distinct and form a graded .senes Prol 
Gab'S is evideiith ot opinion tliat this com liision 
is not vet sullii leiitlv^ soundly based upon obsi'rval 1011 
and expeiinient, but th.it the c\'tologu al dimpIcMi u's 
ol the problem well (h'serve further evplor.itum 

DisTRiHin ION Ol- ill Rui\(, SiioAi s 'I hi' ri'pori ol 
the Dove Maiine laiboratory, ('nllen oats, loi 102^ 23 
contains an mt crest mg yiapef bv Mr. B Slorrow on the 
distribution ot liernng slioals IvvideiKe is given in 
favour ot the vu'w that the failun* ol the iiidustr\ m 
1(121 was due, m pail, to a migration ol voniig North 
Sea herrings in the preceding wmb'r. Pate m 1020 
these fish divided into two s('(Tioiis, one ol vvliu h 
migrated northwards towairds the Orknevs and 
Shetland, and the other .southwards. Tlie iioillu'rn 
group thereby passed into an area favour, ible to 
growth, and grew rapidly 'Fhe soutliein section 
grew much less rapidly. If tins be so, the herring 
industry m any particular locality sliould dcpi'iid upon 
whether the herring caught are migijfints trom ,i 
region of rapid or of slow growth, rather tli.iii upon 
the existence of a particular year class The author is 
inclined to the view that migrations, wlmdi may m 
some cases dcpimd upon the ” activity ” ol Atlantic 
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water, jmiJiilat tlio existence of (Jitlerenl hcmiif^ races 
in tlu' North S<m. 

El i \i vi'j'i s Oils AS (;ij<Micii)Ls - Messrs A. R 
J'enfold and J< Cirant give an account of an investiga- 
tion oi the germicidal values, cleterimncd as 
^Vallver carbolic acid coidhcients, of tlic principal 
conmierdal cucalyptub oils and of their active con- 
stitiK'iits (Jonrn. and Proc. Koy Sw'. of N.S. Wales, 
vol l\n,, i<i^3, p. Ho) Standard suspensions of 
1 per ( flit of the enuie oils and their pure constituents 
were made in 7] per cent resin soap solution. Of 
the oils of ten species of Eucalyptus, that of IS. radiata 
w'as the strongest and gave a coefficient of jo-12, 
the active principle being pipentol. Of active 
jiriiK ijiles, australol, •geraniol, citral, and pipentol 
gave i oelhcients of 21, Jo-5, and i ^ respectively. 
'I'he interesting observation is made that a lower 
coelhcient is given by the dilution (with water) of a 
comentralcd pre])ara1ion than bv a dilute prepara- 
tion (jf the same stienglh, probable because tlie 
dilution of a (oncentrated emulsion upsets the 
emulMon i 

Kl.ll 1 )IS( 01 OKAI'lON ON DkIJil) SaL'I'KO Eisii -- 
'I'lu' loiidition known as " pmk " is oru' to which 
tlric(Psal(t'<l (ish IS liabh', and is chaiactcrised bv'!' the 
appeaiaiue oi pink patclies on the surface It is 
dc.dt with m Special Kejioil .No iH of the fmod Iri- 
\estiga 1 ioii board hy Dr. J’. (' (‘loaki' 'J hose ])mk 
pat( lies are caused l)v thi' growth of cliromogemc 
mu ro-orgamsms of at least two sjiecies one a red 
sauina, tlie otluT a curiouslv jioJyiiiorphie form 
wliKii mav be a bacillus 'J hese orgamsius may be 
lullivati'd on such media as sailed hsli agar, jirovided 
the\ enidam a lligli jHTceiilage of sail, / .,g 13 jier 
c('iit , al a bmiperatiiK' of 2} The souicc of 

these organisms has been Ir.iced to the salt used m 
t nriiig when this is of m.irme origin; rock salt 
seems lo ke Iree from them. Sterilisation of the 
salt .it 120' (' for 30 minutes snthces to destroy the 
organisms, 

A Sma.isTii) Inihcatok fok Petrolm’m. — In 
the journal of the Royal Society of Western Australia, 
vol <1, p 8 (it)2 p, A barquharson describes an occur- 
rence of the hydrocarbon impsonite, mhlling the 
\ esii les of a basalt that underlies a limestone variously 
regardi'd as of ('ambriau or Jaiwer ('arbomlerous age. 
SjK'cimens ha\'(' lu'en collected from various points in 
the (-)r<l V'allov near Kimberley, West Australia, and 
these were sent to the ollice oJ the (icological Survey 
in the first instance as possibly oil-bearing shales. 
The author jiomts out that the occurrence i.s of 
sullicient magnitude to Ji.u'c a bearing on the search 
for jietroleum m the district. We need not .share his 
viiwv (p 17) that oil w'ould be unlikely to occur if the 
rocks were of Cambrian age, since seepage from a 
distance is always po.ssible, and the highly vesicular 
character of the basalt may have provided a favour- 
ulile storehouse on the way. As I£ H. Cunningham 
Craig remarks, migrating petroleum will make its 
appearance in “ the most porous rock available.” 

ClJMAJrC ClIANOKS ANJ) WliATHhR NORMALS. — 
'The INS Monthly IfVuf/uT /iViucw for Auj^ust contains 
an aiticle by Prof. C. E. Marvin, Chief of the D.S. 
We.ither Hurcau, on the above subject. The dis- 
cu.ssion is iutroduced by a question, “Is the climate 
clumgmg t ” and justifies the aiLswer of “ Yes ” or 

\o ’’ to tl^^i.s inqui^L Geological record.s arc said 
to leave no qiu'stion as to the great changes the vast 
lapse of time has occasioned in the past, while there 
IS .said to be no conclusive evidence of notable 

VO VOT T I 'll 


permanent ('baii,ges during thousands of years of 
human liistory. Tlic author believes tliat long-time 
fluctuations of climatic conditions havi' occurred, 
and tliat minor surgings of the sca.sons to and fro 
take pJaSe for such periods as 50 to 100 years. 
Reference is made to the .somewliat genera) deep- 
seated conviction that, to many, w^cathcr conditions 
at the jireseiit time differ from corresponding con- 
ditions within their memory. The prime object of 
the di.scussion is to establksli a method of completing 
a broken record of observations, .say of temperature 
or rainfall, .so as to lengthen out to the utmost a 
series of observations and tJius to secure long-period 
normals of observations to aid in obtaining pioof of 
secular changes if such are obtainable. A method 
IS .suggested for completing the individual values 
for missing years which is practically a .sv.stem of 
drawing Jots from flu* values of all the years for 
which ohservalions cxi.st. and .so on for all the v'ears 
for which means an* required This syslern scan'ely 
seems likely to commend itself to all workers. Con- 
.siderable importance i.s attached by the author to 1be 
use of accumulated sums of departures from a normal 
base and exhibiting the same a.s a graph. 

Rho'ioI'.i j-xTktt (ba.LS l ou Mi’.ashhi mlms oi 
Timi:— T n the Coniptrs rendu-^ of tli<' Pans Academy 
of ScieiKcs, November 5, 1023, Messrs Ci keme, R. 
lou.irt, and K Mesnv de.scribe metliods employcil lo 
amplify the curnMit Jrom a ])holoclcctric lell, so that 
the anqilified cnrient can be used tq lei'ord the passage 
ol a pendulum through a certain ])omt of its p.ith 
TJie anode ol the pliotoeleetric cell was jonu'd to the 
grid of a sp(‘cial tnode valve, and the iilameiit ot the 
valve to the positn(‘ of a bnlfery, the lU'galivc' of 
winch was connected to the deposit of alkali metal 
in the cell ; a constant liigh ])oleiitial diiterenei' was 
ajjjilied between the anode plate and the lilaineiit of 
the valv’e. When the cell was illummated, the grid 
was charged negatively, and the current of the valve 
was diminished In tins way a variation oi ciineiit, 
10,000 times as great as the original fihotoi'k'ctnc 
current, can lie obtained , and, by attaching to a 
peiuiuhmi a screen, provided with a slit, through 
which light from an electric lamp can ])ass, nusisurc'- 
meiits of tlic time of vibration can bo made with con- 
.siderable accuracy. With a more complicated arraiige- 
nuMit of v'alves, an amyihlication of the order 10^ wsns 
obtained and it was possible to determine the period 
of the pcndnliim within one-thousandth of a second. 
The authors hope to be able to adapt the method for 
recording the passage of stars across the central line 
of a meridian telescope. 

Velocity Distrihui'ion of Electrons fr()M In- 
candescent t)xiDES. — The velocity di.stribution of 
the electrons ejected from incandescent substances 
has been investigated by the integral method, not 
attempting to separate out the electrons moving at 
or near a definite velocity, but deducing the distri- 
bution law from obsorv'ations which included all the 
different velocities present ; Richardson used also 
the differential method. All the observers have 
found that Maxwell’s probabjhty law for the distribu- 
tion of the vclocitic.s is correct m the case only of 
clean metal surfaces. In the Zettschrift fur Phyi,ik, 
November 15, k) 23, HerrM. Rossiger describes experi- 
ments, using the ditferential method, in which the 
electrons pass through a longitudinal slit, parallel to 
the axis of tl;e cylindrical anode ; this is coaxial witli 
a straight, incandescent platinum wire which forms 
the cathode and is oaated with oxides of calcium, 
barium, or strontium. There is an outer cyh rider, 
coaxial with the first, and electrically connected with 
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it ; in this is a slit, parallel to that m the surface 
of the inner cylinder, while outside this slit, and in- 
sulated from the cylinder, is a collecting plate, which 
receives the electrons which pass through both slits. 
The inner cylinder can be rotated about itif axis ; so 
that the angle 0 between the planes passing through 
either slit and the cathode wire can be vaned, and 
measured by means of a rellectiiig mirror. A solenoid 
is wound round the cylindrical glass containing 
vessel, so that a magnetic field can be produced 111 the 
direction of the axis of the cylinders, dellecting 
electrons with a certain velocity which pass through 
the first slit, so that they pass through the second 
when 0 has the correct value. Maxwell's law is still 
found to hold. 

Maonki’ic Survey of the Balkans. — Heft 10, Bd 
131, Abt. I la, Math. Nat. Kl. of the Sitzimgsberichte 
of the Vienna Akademie der W'lssenschalten contains 
a jiaper bv Mr. A. SchedhT, which gives the results of 
a magnetic survey caiTied out during 1018 111 the 
Ikilkans. Kt'siills are given lor 27 stations, varying 
in latitude from ^4" 4(1' to 40 35' i\., and m longitude 
from 1 8 ’ 32' to 21 ' 53' IC Attached to the paper arc 
six charts Tlic first and tJie last indicate the geo- 
giaplncal positions ol the stations, and the geological 
featuies of a niagiu'tically disturbed region The 
lour iiiterineiliate charts give curves of c(]nal values 
of magnetic decimation, inclination, hori/ontal force, 
and total force respectively for tlie epoch January 1, 
j()j<S Througli an oversight, the values of the. force 
are I'lmtcd as angles in the charts h'or example, 
o- j } I ^ t'.tbS. is ]irinted as 44 44' It is interesting to 
note tliat the (lip observations were taken with an 
liiighsh dip circle, Dover No i 

iNYKRi'i'-i) h'l.ionr IN Ai' KoiM \Ni'S. A paper of 
consideraf)le mk'rest to ]iractical aviators, as w(‘ll as 
to workers m the dynamics of aeroplane tlight, was 
read receiitlv before tlu> Jh)\al .Aeronautical Society 
bv Sipiadroii T.eader R M, Jlill. The ])aper is en- 
titled “ Tlu‘ Manceiivrcs of Inverted Idiglit,” and is 
based upon extensive experimental flights executed 
by Mr 1 1 ill and otlu'rs. The object of tlie experiments 
was threefold Tlie immediate aim was to examine 
the causes ol fatal accidents tliat often occur m 
aerob.itics on an unstable aeroplane, when the aero- 
plane assutiu's an inverted position and the pilot fails 
to nglit tiu' maclune Subsidiary aims weie to find 
the magnitudes of the loads in inverted flight, and to 
examine the beliavionr in inverted llighl ol machines 
with different stability characteristics. An account 
IS given ol the ways m wdiich inverted flight can be 
obtained, namely, by means of the half loop and the 
half roll, and df'tails of the mameuvres are given for 
particular aeroplanes, such as the Sopwith " Camel,” 
the ” Camel ” modified so as to increase its longitudinal 
stability, the “Snipe,” the “Bat Bantam,” and the 
S.E 5 A. The use of the controls m inverted flight and 
the leliirn to normal flight are similarly discussed. 
Mr. Hill considers the belting arrangements to be of 
supreme importance, especially 111 unstable fighting 
machines ; pilots often fail to use the controls because 
they cannot reach them. Steady inverted flight is 
possible on all tyi>es of machines investigated, but 
whereas the longitudinally stable machine tends to 
right itself, the longitudinally unstable machine has 
no such self-righting properties : tfiere is. however, flo 
real difficulty in recovering from the inverted flight. 
The longitudinally unstable machine is,also liable to 
get into an inverted spin, but here again the pilot can 
recover if he knows the use erf the controls in such 
positions. Inverted loops were also investigated. 
Mr. Hill suggests that ” the best compromise between 


safety and extreme maninuvrabihty is to bo found in 
an aeroplane which, though jirefcrably stable through- 
out the m.ijor part of its range of flying speeds w'lth 
elevators free, nnist definitely be stable with them - 
fixefl.” 

Silicate of Soda for tiil Trea i men r of Concretic 
Ro.\ds.— Silicate of soda is now being more and moie 
used in (ireat Britain for the surf.ice treatment of 
concrete, following on the extensive and verv satis- 
factory experience n'corded in AnuTica In fact, 
new n.ses for silica of soda are being found almost 
ev(*ry day, and this material looks like rivalling 
sulphuric acid, soap, or soda ash as a readv test, 
according to the amount consumed, lor the civnhsation 
of a coinmunitvL Tlie cfiemical reactions that lesult 
from the ajiphcation of a dilute, solution of silicate 
of .soda to concrete, sav the surface ol a road, arc 
very complicated, hut seem to include tlie combmalion 
of the silicate with the free hydrated lime hheratixl m 
the setting of cement to give a lime silicate, which 
forms a hard (om]K)uud. At any rat(‘, tin* lu'tt result 
IS the formation of an inteii'jelv hard outer skm— in 
which all the pores have been completelv tilled up— 
strongly ri^sistant to abrasion and dusting, and 
largely waterproof, ft is essential, liowever, Ih.il tlu' 
silicate of soda be spravi'd over the road in thef form 
ol a verv dilule .solution, say 1 of the lujiiid neutral 
sihcale to \ of water, vchilst th(' siluvite of soda must 
b(' preparc'd lor tlie specilic purpose, w-ith a fairly 
high ratio of silicate to soda. As is well known, 
very iiianv grades .iie su]iplie(l. from a low-ratio 
product containing i-()0 molecules silu'a to 100 
molecules soda (Na^l )) to a very high- ratio grade with 
over 4-0 molecule's silica The right brand to use is 
a matter ol iLxpenenc.e and ri'search on the part of 
the linns supplying the product, but the results, 
under jiroper conditions, are remarkable, and con- 
.stitute a factor of national importance m the upkeep 
of roads. • 

Tests on Botli.r Mati.rial. -The annual memor- 
andum by Mr (' K StromeyiT, Chief Ivngmeer to 
the Manc.lu'ster Steam TTsers’ Association, covering 
the year 1922, contains several interesting matters 
Tc.sts have been madt* on the material ol some old 
wroughL-iron boilers, one of which was sixty-nme 
years old, and a compari.son with IJie tests of the 
original inatiTial shows that wrought iron does not 
lose tenacity apjirccialily witli age Tlie furnace 
plates show a reduction of ductility, hut not of tenacity. 
Mr. Stromeyer again directs attention to tiie elh'ct 
of nitrogen on mild steel, and urgi’s tliat the cllect 
of a high proportion of this element, such as is found 
in Bes.s(nncr steel, re(]iiircs more thorough investiga- 
tion A table of failures of mild-steel jilates, bolls, 
stay.s, and rivets is given, 22 in number, and m 
every case the sum of 5N' f- P is greater lluin 008 
per cent., the upper limit previously lixed, h\ the 
author. A case for mcjuiry has bt'eii mnde out, 
and it is to be desired that amilyses lor nitrogen 
should be made more frequently, until its alh'ged 
harmfiilness has been conhrmed or dispioved The 
tests on riveted joints m old boilers sliow that tlie 
strength of a doubJe-riveteil scam in a boiler is greater 
tlian that found \\dien the seam is cut out and the 
joint tested* m a machine, so that the engineering 
practice of crediting tlie joints with their full strengtli 
is justitied. An interesting section on dished and 
flat-end plates of boilers deals with the behaviour 
of cracks, which in some cases do not spread, but 
relieve the stress, so that some boilers mentioned 
worked for years in a cracked condition. Tins is 
traced to a very finely laminated structure in the 
outer layers of the plates. 
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The Jubilee Celebrations of the French Physical Society. 


II' WHS in 1873 that the Soci^te J''ranQaise de 
^ rhvsKiue cainc into being, and the first volume 
of the Proceedings of the Society contains a report 
l)y Inssayms on the preliminary steps that were 
taken 'I'lie statutes inclnde one by which any 
(liscnssHMi “ etrangere a la physique" is prohibited. 
W'lielher the I'reiicli phvsicist ot fifty years ago was 
a keen pohtu’i.in we do not know, but it seems to 
have been fjesirable to jirovide against extraneous 
matters more rigorously than is our wont in (ireat 
Hrilnni 

A glance at the first list of mcralicrs reveals a 
number of verv well-knowm names, such as the 
l5eo|iierels, Perlhelot. Bouty, Cornu, jainin, Joubert, 
Ivoemg, Lippmaim, Li.ssajons, Masiart, Sainte-Claire 
Deville, ami Violle. The first president was Fizeau, 
and llie following eight sncceswve presidents were 
r>( rtm laimn, < )uet, K. Beiaincrel, Blavier, Berthelot, 
M.iseart, and Cornu, 'fhe (irst honorary member 
was the elder Becquerel !n 187b there were tiyc 
hoiioraiy members, including Begnault and Sir 
W ilbam'Thomsoii ; and m 1H78 the names of Fi/eau 
and Joule were add<*d 

In ,4li(^ eaily ])art of this month, the founding of 
the Society w.is celebrated by a number ot meetings. 
Ajiat t from lliese t here has been the F:xhibition, which 
lias hitherto been held by the Society at Easter, but has 
tins year been combined with a Wireless Flxhibition 
It Jias been on an unusually large scale, as may be 
realised when it is said that the Brand Palais m the 
( lianqis Flysees, in winch the annual Automobile 
Show is held, was used for the purpose. I'he Exliibi- 
turn was excellent from many ]KmUs of view, and was 
characlensod by many demonstrations, more or less 
pojmlar, winch were very attractive. 

1 'he an m versa rv lectures were given at the Sorbonne, 
the hrsi on .Saturday, December 8, by Col. Robert, on 
the relations of ])hysical and technical aeronautics. 

t)n jMoiidav morning. December 10, an attraction of 
another kind presented itself in the general meeting 
ol the International Union of Physics. The chair 
was taken by M. Bnlloum with Prof. ii. Abraliani as 
gi'iicral sc'crctarv. I'he business was largely formal, 
the mam item being the adoption of the statutes. 
Aftei some discussion as to whether the value of the 
franc lor the contributing countries should be taken 
in the 1 ‘rench or Swiss currency, the former was 
adopted, notwithstanding the reduction in the 
contributions bv so doing. Tlie date of the next 
meeting of the Ijmon was fixed for the year ig25, 
tlie normal three years’ interval being reduced, and 
the qui'stion of an international congress will then be 
decided. A somewhat pious resolution was adopted 
on the desirability of authors supplying abstracts to 
their papers, such abstracts being left in the hands 
ot the editor of the journal concerned for final revision. 
The meidmg was followed by a luncheon. 

On Monday evening a lecture was given by Prof. 
H A. i.orcnt/ on the old and new mechanics. The 
motion resulting from the impact of tw'O balls was 
considered, and generalised equations were obtained 
which were applicable to two observers in relative 
motion. 'I'his was followed by the gravitational 
dellexion ol light, and a discussion of the quantum 
tlieorv and kindred subjects. The address was a 
modi'l of lucidity, and at its conclusion Prof. Ixirentz 
received ipute an ovation from a crowded audience. 

On Tuesday. December ii, r.ord Rayleigh gave an 
mterestmg ac,?.ount of his investigations on iridescent 
colours 111 Nature. He dealt successively with the 
colours observed in light reliected from potassium 
chlorate crystals, mother-of-pearl, Labrador felspar. 


and scarabce. This work was described recently m 
a series vf papers read before the Royal Society. 

At the conclusion of the lecture Prof. Volterra 
presented, on the behalf of the Accademia del Lincei, 
two volumes of the collected works of Volta. Other 
volumes are in preparation. 

Wednesday, December 12, was marked by a banquet 
at winch the delegates were royally entertained. 
The chair was occupied by the Under Secretary of 
Slate for Public Instruction. M. Picard (president 
of the Socicte Fraii^aise de Physique) welcomed the 
foreign delegates, and responses were made by Prof. 
Volterra, Prof. Lorentx, Lord Rayleigh, Prof. Stormer, 
and Prof. Kiuidseii. 

The culminating point in the celebrations came on 
Tliursday afternoon, wlien the chair was taken by 
the President of the Rejniblic m the large amjihi- 
thealre of the Sorhoiinc. There were also present 
the Ministers of Commerce, of Public Instruction, and 
of Public Works. After speeches by M, Picaid and 
M. Bryhnski (president of the ITench Electrotechnical 
Committee), Prof. Lorentz presented the addresses 
wdiicli had been brought by the delegates. These 
were numerous, and, m the aljihabetical order of the 
countries from which they came, were from the 
following societies ; J^'Acaiiemie J^oyalc de Bc]gi<|ue, 
La SocuHc Scientiliqiie dc Bruxelles, L’ Academic 
Royale de 1 )anemark, L’Tustitut d’Egypte, L’Acailemie 
des Sciences de Madrid, Bureau of Standards, Carnegie 
Institution of Washington, L’Academie dcs Sciences 
de Finland, Jioyal Society, Royal Institution, Physical 
Society of T,ondon, Rontgen Society. Accailenua liei 
Lincei, Accademia di Torino, La Section dc Physique 
dll Conscil National de Rccherches <lu Japon, Le 
Mimstdre de rinstruction Publiqiic du Grand Duchii 
de Luxembourg, l.a SockHe de PiiysKpie de Chris- 
tiania, T/Academie Royale des Sciences d’Amsterdam, 
La Societe Hollandaise des Sciences de Haarlem, 
L’Academie vie ('racovie. La SociiJte Polonaise de 
Physique. La Societe Suisse dc PhysKjuc, La Societf* dc 
Physique ct d’Histoire Naturelle de Geneve, La Societe 
Zunchoise dc Idiysique et r£:cole Polytechmque Exle- 
rale de I’Universite de Zuricli, Jv’Unioii dcs Matliema- 
licieiis ct des Physiciens tchecoslovaqnes a Prague. 

After this part of the ceremony came a .speech by 
M. Berard (Minister of Public instruction), followed 
by remarks by the President of the Republic. The 
latter with his ministers then withdrew, and we 
settled down to a discour.se by Prof. C. P^abry on the 
domain of radiations. The programme was inter- 
spersed througliout by a selection of music rendered 
by the celebrated bantl of the Garde Rdipiiblicaine. 

The magnificent amphitheatre of the Sorbonne, m 
which these proceedings were held, .seats about 3000 
people, and gave rise to some reflections, possibly not 
only on the part of the present writer. Where is such 
a theatre to be found among our educational institu- 
tions in London ? Unfortunately, nowhere; and if 
wc had such a theatre, would an audience of, say, 
2500 people come on such an occa.sion, and listen to 
an address (unillustrated) on the difficulties experi- 
enced in exploring the field of radiation, from the 
longest waves, as used in wirele.ss telegraphy, to the 
shortest, as shown by X-rays ? We doubt it, even 
if the Prince of Wales were present. The value of 
science is obviously recognised more fully in Paris 
than in London. 

Lectures hy Prof. Stormer on the aurora borealis, 
on Friday, December 14, and by Prof. Knudsen on 
the mechanism of evaporation and condensation, on 
Saturday, brought to a close these very interesting 
and very successful celebrations. 
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Virus Diseases of Plants. 


A n interesting discussion upon “ Virus Diseases 
of Plants” was held during the meeting of 
the Dritish Association at Liverpool betfl'een the 
Sections of Botany and Agriculture. These obscure 
maladies, which are of great economic importance, 
aftect a great variety of cultivated plants and have 
latel>’ received much attention from plant patho- 
logists. Formerly these diseases were attributed to 
general ])hysiological degradation, notably in the 
potato, but since they have been shown to be markedly 
infectious, they are usually considered to be caused 
by organisms of ultramieroscopic size, which are dis- 
beininateil largely by means of insi'cts. 

The discussion was opened by Dr. Paul Murphy, 
who first described the symptoms of these diseases 
m general and tompared them brielly with certain 
diseases of animals of somewhat similar type He 
then dealt specifically with the ” leaf roll ” and 
"mosaic” diseases of potatoes, both of whieh cause 
enormous losses m yield. In discussing " leaf-roll ” 
of potatoes, Dr. JMnrphy maintained that the abnormal 
accumulation of starch in the leav(‘S, which led to 
rolling, preceded the degeneration of the phloem, 
which is also a maiked symptom of this disease. In 
potato ” mosaic,” characterised first by a iiiottling 
of the fohagi' and later by marked degratlation of 
the whole plant, he stated that this disease sometimes 
masked other ‘‘\irus” diseases of the potato such 
as ” stipiilc-streak ” and " crinkle.” He had also 
demonslralcd that certain varieties might act as 
"carriers” of this disease, in wdiich the symptoms 
remained dormant, although infection could .still 
be spread from these plants. As instancing the 
rapiditv with which degeneration caused by such 
dist'ases might occur, Dr. Murphy said that on a 
farm at Ottawa potatoes had been grown healthily 
for seventeen years, but that, after this jieriod, 
marked degeneiation set in during the course of a 
single si'asoii. which had aflected all potatoes sub- 
sccpiently grown on that farm. He con.sidcred, how- 
ever, that there still remained a certain reduction in 
yiekl attributable to non- pathogenic t;aiises when 
the same healthy stock was grown in different but 
apparentlv suitable localities. 

Prof. FI M Quanjer, of Wa gen in gen, Holland, who 
has made a special study of the.se discase.s in the 
potato, then gave an account of Ids own researches 
on these maladies. In regard to " leaf-roll ” he 
combatt'd the view of Dr. Murphy that the seat 
of the disturbance lay in the abnormal accumulation 
of starch m the leaves, maintaining that the primary 
effect of disease was tlic necrosis of the phloem con- 
sequent upon the entry of the ” virus ” through 
insect agency. He pointed out that infection by 
aphides during May and June first resulted m rolliug 
of the upper leaves during August. Prof. Quanjer 
claimed liiai the real seat of these " virus ” diseases 
was the phloem, and suggested therefore that they 
should be called " phloem diseases ” rather than 
" virus ” diseases, although lie admitted there was 


no visible degeneration of the phloem in "mosaic” 
diseases. Tn this connexion also it must be conceded 
that there are other diseases of phloem tissues which 
do not fall into the category of ” virus ” diseases. 
Prof. Quaujer emphasised the role played by insects, 
especially aphides, in the dissemination of these 
diseases, but pointed out that in some " mosaic ” 
diseases transmission was possible through mechanical 
abrasion of the leaf hairs. 

Dr. W, B. Brierley exhibited lantern slides which 
show^cd m a striking manner, by reference to Vnicricau 
statistics, the losses caused by these disea,ses m crop 
plants. With regard to sugar-cane ” mosme,” he 
stated that varieties resistant to the disease had 
recently been discovered which would prob.iblv 
prove the salvation of the cane industry m ceiUim 
distncts. 

Mr. T. Wliiichead classified " virus ” jikmt diseases 
into four categories, of wliich tlie following are 
examples ; 

(1) Infection.s chloro.sis, which is transmissible only 
by grafting. 

(2) Spike disease of the sandal wood tree, m w'lucli 
there is neither abnormal starch aeciimulation nor 
phloPm necrosis 

{3) T.-eaf-roll of potatoes, in which abnormal starch 
accumulation accompanies pliloem necrosis. This 
disease is transmissible by insects, but not by ex- 
pressed sap alone. 

(^l) Potato mosaic, in w’hicli tliere is neither 
accumulation of starch nor phkxun lu'crosis, although 
the sugar content may be unusually iiigh. 

This disease is transmissible by the sap alone, 
without insect ageiicv. Mr. Whitehead appealed 
for more accurate methods m diagnosing tins group 
of diseases, and gave striking evidence for the trans- 
mission of potato " leaf -roll ” through the soil. He 
sugge.sted that these diseases could be best controlled 
by raising resistant varieties and by establishing 
special beds of potatoes for seed purposes, which 
could be rogued effectively and lifted early 

Mr. Flolmcs Smith ex])rcssed the view that leaf- 
roll was by far the most serious of the " virus ” 
diseases of the potato in this country. IJnfortunatnly 
maniirial treatment had no effect upon it, although 
this was somewhat beneficial in potato mosaic. 

Dr. R. N. Salaman pointed out that although tins 
year he had taken the trouble to spray his seedling 
potatoes, planted in old garden soil, 'witJi nicotine 
at frequent intervals in ortler to control aphides, 
infection by mosaic and leaf-roll liad been more 
serious than ever before, although seedlings planted 
in remote plots in other crops had remaincfl healthy. 
Solanum m^rum appeared to be of no importance 
as a " carrier ” of these diseases. Dr. Salaman 
expressed the view that " virus ” diseases of the 
potato were probably not congenital, and that 
susceptibility to leaf-roll was transmitted independ- 
ently of susceptibility to mosaic disease. 

F. T. Brooks. 


Australian Railway Development : a Study in Political Geog^raphy. 


M r. O. H. T. RISHBETH read a paper on this 
subject to Settxon E (Geography) of thfe 
British Association at Liverpool. Railway systems 
typify the humanised as opposed to, the purely 
physical environment, and in so far as they reflect the 
higher social and political me»tality of the people, 
contnbute most useful data for the human geo- 
grapher. In Europe the .system of national states, 


with their semi-geographical basis, was evolved before 
the railway era. The railway systems superimposed 
on a well-defined national background sliarc the 
intense individualisation of the continent, liiiropeans 
brought to Australia this tradition of i^idividuahsm 
and exclusiveness. 

Mr. Rishbeth maintained that Australia is a clear- 
cut geographical unity and that its interstate bound- 
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fines are inatheni.iUcal and artificial : with one or 
two exceptions they have no geographical meaning. 
Tlic ('firly settlements around tlie island-continent 
were sepfirated b\' long streti hes of inhospitable coast 
and still more difficult interior. From the.se various 
centres the human settlement developed on old-world 
lines, riiis IS expres.sed in the various state railway 
svstiMiis, cfieh planned without reference to those of 
adjoining stales 

'i'he geographical and economic unity of the island 
was overlooked until a much later date, but the 
commonwealth leeling or spirit is now making rajnd 
headway and is reflected in the new and newly 
planned r;nlwfi\ lines 'I'hese lines are projected to 
lund together and not to sejiarato the various states. 
All major Australian railuay schemes are essentially 
('ominonwe.ilth propositions m that thov involve the 
interests of more than one state. A sketch map was 
shown to indicate the economic areas, independent ol 
jiohtical du'isions, which may be ri*garded as the 
Innterlands of ditferetit stretclies of .sea coast. On 
tins niaji it is posMbU' to forecast, with tolerable 
lertainty, llic* mam outlines of the completed 
Australian rfiilway sya'teni Unefly, this entails an 
Ollier ring of which the elements already exist; an 
nnuT circle; frfiginents ol fi ladial system cutting 
ai.roie? botli circles and joining hinterlands with^their 
ajijirojirKile ports , certain overland lines from north 
to south and east to west 'I'hese system.s when fully 
built will imify tlu* continent and overrule the 
.irlificiahty of the original states 


Structure of Greenland. 

ha\'e retently received, though the work is 
dated 1020, volume of the “ Neue Deiik- 
schrifteii der Scliwei/erisi iien Naturlorsehenden 
Gesellschatt * (containing an account of the Swiss 
traiis-Clrceiiland Expedition of I()i2-i3. Bctw'een 
southern Oreenland at about lat. (>4", where the country 
was crossed by JNansen in iHHcS, and l^eary’s routes of 
i 8()2 <>3 through 80“ N . the interior ol Greenland 
retnamed unknown for an intervfd of more than 1000 
miles. In order to (h'ternnne the .structure along 
one line through tins gaj) ;i Swiss expeditmn under 
I’rof. de Ouervam in 1(112 traversc'd Greenland from 
the w'estern coast 111 lat. bo" .|b' opposite Disko to 
the eastern cofist m lat. (>(> 'I'lie journey on the 
inland lee was bt‘gnn on June 20. Tlu' .summit of 
the lei'-eap was c rossed on julv 8, and its e.islern 
lufirgin w'as nxiehcd on July 21. The party, w'lth 
dog-drawn sledges, averaged 22 kilometres a ilay 
Meanwhile the western jiarty under Prof Mercanton 
investigated the ojien country on the western edge of 
the ice cap to the east of Disko Island. 

The new traverse of (b'eenland confirms the general 
accuiacv of Nansen’s protilc, though, as he crossed 
the country where the ice-cap is narrower but rises 
to a greater height. Ins gradients w'^ere .steeper than 
those Jouiul by the Swiss party. Doubt is thrown as 
to the distance inland reached by von Nordcnskjold 
in 1883. The expedition, however, supports his view 
that cryoconite consists in part of meteoritic material. 
Nordenskjold’s conclusion has generally been rejected 
and the material explained as dust blown on to the 
ice from tlie nearest rocks. Part of the cryoconite 
collected bv the Swiss expedition is regarded as 
derived from local dionte, but it contains spherules 
of magnetite which l^rof. Mercanton regards as 
possibly of extra-terrestrial origin. In this view he 
supports th^ conclusions of Wulfing and of Swinne 

> "Neue IViiksdirillen dor Schwoi/crischcn Natmfcirschendcn Ge5.ell- 
stli.ilt” (Ni)iivc,ui\ M^moiro'; do la S«>i'i6t6 Helv6titjHe dos Semnees 
•• •' " 4-402 f-54. Genf und Lyon: Georg 
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(1919). In the absence, however, of proved nickel, 
the meteoritic origin of the magnetite may still be 
regarded as open to doubt. 

The western jiarty made careful measurements of 
the ice niovemcnts, and found it td vary from less 
than a centimetre a day on the ice front to -zif metres. 
It IS shown that the bare land in west-central Green- 
land was once covered by the icc-sheet, and Prof, 
Mercanton supports the view^ that, with the exception 
of some of the liigh southern mountains, the whole of 
Greenland was once buried under an ice-cap. His 
account and photographs show the powerful disrup- 
tive effect of frost on bare rocks in the neighbourhood 
of ice. The larger pari of the voliiuu' is occupied by 
the meteorologicrd observations and results, including 
tlie records (3f some pilot-balloons. 

'i'lui last chapter describes the collection of Eskimo 
skulls, and its author, Dr, kloessly, rejects the view 
that the Eskimo readied Greenland from Fairope 
across the h'aroes and Iceland ; he regaids the 
J^skimo as the most primitive section of the Mon- 
golian race 'I'he volume is well illustrated by four 
plates of maps and sections, nine plates, and numerous 
figures in the text. 


Building Materials made of Waste 
Materials.^ 

P>V Prof. A P. L.mtriI'.. 

"E have in C»reat Britain largi; (U.emnulations of 
blast furnace slag, of enuhTS, and clinker, and 
m the neighbourhood of Julinbiirgh of burnt shale, 
the residue from the sLilK of the od industry, 'riiere 
are three w.ivs m winch these materials can be 
utilised — for the jiroduction of bricks, for tlie pro- 
duction of cement, and as aggicgate mixed with 
1 ‘ortland ccMuent or jdastcr of Pans '1 he general 
method adopUxl for the jiroduetion of bricks is knowm 
as the sand lime princess. Brietly, tins process con- 
sists ol mixing the aggregate with a C(*rtain proportion 
ol lime and water, s(|uec/ing it into a brick under a 
pressure of some two hundred tons to the ar(‘a ot the 
brick and then steaming under high pressure or in 
open steaming chanilxTs Bricks are now' being 
manufactured by this process from sand, lilast furnace 
.slag, granulated by being run while hot into water, 
clinker, town refuse, slate dust, and burnt shale 
Cement is being manufactured by two of the Sc.ottish 
steel (x'unpanies from blast lurnace slag granulated, 
mi.xed with lime, and then raised to a high tempera- 
ture so as to form a clinker in the same way as 
ordinary Portland cement wms manufactured. 'Ihis 
eeiueiit, known in Germany as iron cement, can be 
sold in this condition, or can lie finally ground with 
a mixture of a certain jiroportion of raw' blast furnace 
slag 

'riie uses of these materials as an aggregate opens 
the question of how' far it is possible to reduce the 
content of Portland cement and, at the same time, 
gel sufficient strength for building purposes. The 
objection to the usual building slab made of cement 
IS that, in order to be able to remove it from the 
machine as soon as made, the content of water has 
to be kept low and, coifsetjuently, the crushing 
strength of the finished slab is also low. Two in- 
teresting mctliods of getting over this difficulty are 
the Crozite method, in which tjic cement bricks were 
sliced off from the bottom of a column of cement and 
aggregate, apd the method used by the Triangular 
Construction ('ompany, in which a heavy compression 
is put upon the bottom and top of the slab at the 

* Substam:® ol a lecture deliv<ut«i ot the Royal Academy of’ Arts, 
London, on Wednesday, November 21. 
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moment of completion. It has been possible in tHe 
case of the slabs made by the Triangular Construction, 
Company to re 4 pce the amount of cement to one to J 
twelve of aggr^te, and the manufacture of cement- 
bricks by toe Crozite process is being carrild on in 
a large scale in America. 

Many waste products such as sawdust, disintegrated ' 
wood, and ordiftarj)" cheap aggregates such as clinker 
can be utilised in slabs made from plaster of Paris. 
There are large and easily available deposits of gypsum 
in Great Britain, but the industry has never, been 
developed on the enormous scale found in- Arherica, 
where all kinds of ^a'terials required by the builder 
have been turned"^ out 1 made from plaster of Paris as 
the cement. “ 


University and Education^ Intelligence. 

The University Bulletin issued by the Association 
of University 'reacTiers has hitherto been confined 
mainly to a record of the activities of the A.ssticiation, 
which have been concerned largely with questions 
of remuneration and other conditions of tenure of 
university posts. In the November issue an effort 
is made to widen its circle of readers. Lord Gorell 
contributes an article dealing with three .subjects : 
(i) expected developments of the functions of the 
Teachers' Registration ('ouncil with the view of the 
establishment of teaching as one of the unified 
learned professions ; (2) the financial needs of uni- 
versities , and (3) the jirojected Imperial Education 
Bureau. Prof. Arthur Thomson’s thoughtful and 
arresting essay on the essentials of education deserves 
a wider circulation than the Bulletin can hope to 
give it. Here is a biologist dealing with the ignorance 
of young Scotland as faithfully as Prof. Buniet in 
his Romanes lecture dealt with the same subject 
from the point of view of the humanist. Over the 
familiar initials M. E. S. appears a plea for large 
capital grants to universities as recommended by the 
Royal Commission of 1870 on Scientific Instruction 
and the Advancement of Science. Prof. Sandbach 
tells of a committee having been appointed by the 
A.U.T. to consider and report on the .subject of 
co-operation between libraries, possibly on the lines 
of the German central information bureau and general 
card catalogue, for the benefit of research workers 
in Great Britain and Ireland. U'here is also a con- 
tribution from Melbourne on the perils of inbreeding 
and localism in universities in the Overseas Dominions. 

The North of Scotland and the Edinburgh and 
East of Scotland Colleges of Agriculture append to 
their calendars for 1923-24 lists of appointments 
gained by their students. They illustrate the Scottish 
propensity, referred to in Mr. Rudyard Kipling’s recent 
rectorial address, for " raiding the world in all depart- 
ments of life — and government.” The lists include 
posts in England (53), Canada, the United States, 
South Amenca, the West Indies, Australia, New 
Zealand, South, West, East, and Central Africa, the 
Sudan, Egypt, Cyprus, Hungary, India) Burma, 
Ceylon, Straits Settlements, Malay States, Java, 
Sumatra, Borneo, Fiji, and Hawaii : only 60 out of 
the 280 were in Scotland., The director of studies of 
the North of Scotland College reports that in 1922-23 
a record number of students (27) obtamed the degree 
in agriculture. Both colleges do a large amount of 
" county extension ” vibrk In addition to the instruc- 
tion and research carried on at their headquarters 
and at college and experimental stations. The 
northern college report records 67,096 attendances 
and ^929 classes and lecture fheetmgs and 11,840 
visits to farms and crofts for instruction and advice. 
A scheme of rurcCl science to be taughl in conjunction 
with school gardening was introduce into several 


schools and proved efficacious ** in creating an interest 
in school gardening which is lacking at present.” 

' Rhodes Scholars in residence at Oxford in ^922-23 
numbered 273, namely, 125 from the British EmpiT% 
and 148 from the United States. Of these, 57 were 
tejiking natural science and medicine, to economics, 

*and 6 mathematics. Sixty-eight Rhodes scholars 
were successful in the final honour schools examina- 
tions, namely, first class 14 (United States 8, Canada 
2, Australia 2, New Zealand i, South Africa i) ; 
second class 31 (United States 16, others 15) ; third 
and fourth classes 23 (United States ii, others 12). 
'The Ph.D. degree was awarded to 7 (all from the 
United States), the B.Sc. or B.Litt. to 17, and the 
B.C.L. to 18. Among other academic distinctions 
obtained by Rhodes scholars may be mentioned the 
Chnstopher Welch scholarship in biology and the 
James Hall Foundation essay prize, both won by 
Americans, the Francis Gotch memorial prize won by 
a scholar from New Brunswick, the r>avid Syme 
research prize (Melbourne) won by a scholar from 
Victoria, the Bourse des «(Euvres franfaises a 
I't^tranger (tenable for one year in a university in 
France) awarded to a New South Wales scholar, two 
demonstratorshqis and a tutorial fellowship at 
Oxford awarded to two Australians and a iAiuth 
African, and a Rockefeller Medical research fellow- 
ship, tenable in the United States, to which an 
Australian scholar was elected. In athletics dis- 
tinctions were won by 1 1 scholars from the United 
States, JO from Australasia, b from t'anada, and 4 
from South Africa. 

A NOTABTJc citizen of Bolton, Lancashire, Mr. T. P. 
Thoina.sson, made known to the School lioard of the 
Borough m 1876 his intention to allot the sum of 
750/. annually for a period of ton yeans, in order to 
assist scholars from the elementary schools to proceed 
to higher schools before becoming pupi^ teachers. 
His purpose was to secure a body of teachers in 
elementary schools efficiently educated and properly 
trained for their duties. ^The School Board felt that 
the full benefit to be derived from the scholarships 
would not be realised if they were restricted to those 
entering upon the profession of teacher, and Mr. 
Thomasson consented to enlarge the scope of the 
scheme so as to encourage pupils from the elementary 
schools to continue their education at liigher schools 
and to encourage suitable pupils to become teachers. 
The .scheme provided fees, books, railway fares, 
and a grant towards maintenance. Mr. Thomasson 
died in 1904, and Mrs. Thomasson intimated her 
willingness to continue the benefaction for a further 
period. Meantime the School Board ceased to 
act and the Town Council became the Education 
Authority. The scheme was enlarged in its scope, 
and provision was made for scholarships for boys 
and girls between 16 and 17 years of age who 
had been in attendance at secondary schools in 
Bolton to continue their education in such schools, 
for leaving scholarships of the annual value of 1 50/. 
tenable for three years at a university and for a post- 
graduate scholarship at a foreign university of the 
annual value of 200/. tenable for two years. The 
scheme has now come to an end. During the 46 
ears of its ekistence under varying conditions there 
ave been awarded 122 major exhibitions, 427 minor 
scholarships, 36 scholarship in respect of continued 
education at secondary schools, 18 univeraityscholar- 
ships, and one post-gradnate scholarship. TTie total 
sum received from Mr. and Mrs. Thomason amounts 
to 26,438/., and the examination exp^es, etc., to only 
1718/. during the whole period, testifying to the fact 
that the scheme has been most economically ad- 
ministered. 
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Societies and Academies. 

London. 

Geological Society, December 5. — Prof. A. C. Seward, 
president; and, afterwards, Dr. G. T. Prior, in the 
chair. — 'J'lic following communications were read ; 
C. W. Osman : The geology of the northern border 
of Dartmoor, between Whiddon J)own and Butterdon 
Down. The J^ower Carboniferous rocks may be 
divided into a Lower Aluminous and a Calcareous 
Scries. The latter commences with grey sliales above 
the Lower AlumiiKiUS serie.s, without any phy.siccil 
feature, and contains a volcanic band, generally in a 
fiiiginentary condition, mixed with ash, slate, and 
other fragment*!, and impregnated with chert ; but, 
at East Dnderdown, the rock is more solid, and is a 
qnart/less keratopliyre. The corresponding mixed 
igneous rocks of the north-western 1 i.irtmoor border, 
which liavc been variously dcscrilied, are altered 
keratofdiyres. Above the volcanic band are two 
limestone-areas : one on the west, near Whiddon 
Down, and, separated by quart/o.se rocks, another 
limestone-area at J >rcwsteignton. 'J'hroughout the 
length of border considcied, the top of the Cal- 
carci^us Series is formed of grey shales, with hard 
ro,(;lc-bands which pass upwards into the Opper 
Aluminous Series. The granite .south of the Carbon- 
iferous border-rocks shows tlirce separate intrusions, 
all from the same magma, but showing suflicient 
differences to scptiratc them. — D. J. Farquharson : 
The geology of southern Guernsey. With the possible 
exception of some dykes of doubtful Palaeozoic age, 
the whole of Guern.sey consists of pre-Cambrian rocks 
— gneisses and schists m the south ; unfossiliferous 
shales and grits at Plemmont ; and a serie.s of in- 
trusions in the north, which range from hornblendc- 
gabbro through diorites and lonalites to giauitcs with 
their accompanying dykes. These dykes not only 
pierce the* last-named suite, but also the gneisses and 
grits of the soutlj. 

Paths. 

Academy of Sciences, November 20. -M. Albm 
Haller in the chair. — E. J.. Bouvier : Ortutscodes 
grcfiatUi,, a moth the larvm ol which group together 
to build complex ]iouchcs A descnjitioii of the 
building habits ot a new species of Ormiscodes found 
by M. Grisol in the neighbourhood of San Eernando 
d’^^Apure, Venezuela. 'J'lu' ])ouch is built m common, 
and may contain 10 to 12 cocoons. The n.inic 
Ormiscodes gregqtus is proposed for the sjiccies — 
G. Friedel : The black inclusions contained in Cajx; 
diamonds. These inclusions have been regarded as 
grajihite, but without clear proof E. Cohen lias 
shown in a large diamond of 80 car.its that the 
inclusion was a flattened crystril of oligist, and has 
concluded that many inclusions, if not all, are oligist. 
The author regards these conclusions as too sweeping, 
and shows that in the case ol a fiiaraoiid in the 
University JVliiscum at SUasbourg the inclusion was 
certainly not oligist, but very probably graphite, 
— M. Aime Cotton was elected a member of the section 
of general ]ihysicH in the place of the late J. Violle. — 
Harald Bohr : The approximation of nearly periodic 
functionshytrigonomctricalsumniation.T— I^erreHum- 
bert : The confluences of Clausen’s senes. — Leon 
Pomey ; Linear intcgro-diffcrential equations with 
several variables. — Rcn6 Lagrange ; Systems con- 
nected with linear differential equations. — Paul Son- 
nier : Thin rectangular plartes witli edges resting on 
a fixed .surface. — Ernest Esclangon : Gliding flight 
without motive power. — C. E. Guye ; The motion of 
the gas in the electromagnetic rotation of the electric 
discharge. In tlie case where the action of the posi- 


tive ions Ls alone concerned in imparting a movement 
of rotation to the gas, the observed velocity V can be 
put in the form 

• eH r 3N n 

-nJ' 

where t is the charge of the ion supposed equal to 
that of the electron, H the magnetic field producing 
the rotation, a and m the radius and mass of the 
molecule or positivt' ion, M the total number of mole- 
cules, ionised or not, ami N the number of positive 
ions contained m unit volimic of the discharge. This 
exiircssion allows the approximate deduction of N. — 
R. Mesny and P. David : Very short waves in wireless 
telegraphy, ^^'lth very short wave-lengths it is pos- 
sible to utilise parabolic mirrors so as to direct the 
bundle of radiations TJie short waves arc jiroduccd 
by an arrangement of two symmetrical triodcs : waves 
of wave-length of i-6 metres can be produced, and 
lelephonic communications have been produced with 
these at a distance of two kilometres without using 
mirrors.- Paul Woog : The rcsisfancc to rupture, 
lateral corn])Tessioii and equilibrium, of monoinolecular 
layers of various substanecs in thin films on wafer. — 
Rene Audubret : The influence of polarisation on 
photo-voltaic effects The mechanism of tho plieno- 
mcnon. The results of the experiments described can 
be expressed in terms of the Nernst theoryi^y saying 
that light acts on the electrodes by modifying the 
solution tension ol met^" with an intensity and 
sense connected with the WEltc of polarisation of the 
plate. — J. Pouget and D. Choubhak : The radio- 
activity ol the mineral waters of Algeria.-— A. Lassieur : 
An anangeincnt lor eU'ctroly.sis with graded potentials. 
The method of S.ind and ol A. Fischer is modified by 
replacing the potentiometer measuremenl by a milh- 
voltmeler and a high resistance. — (’amillc Matignon : 
A new reaction for the prcjiaration of strontium. 
Strontia is licatcd in an iron tube with silicon and 
the strontium condensed in the cool jiart ol the 
tube. — M. Faillebin : The hydrogenation of certain 
ketones m the presence of pure or impure ])Iatinum 
black. — A. Daucet ■ 'Ihe action of xanthydrol on 
scmic.irbazidc, tlie substituted semicaibazidcs, the 
.setnicarbazoiies ;ind benzoylhydrazini' The mono- 
xanlhylscimiarba/ide is shown to possess the con- 
stitution NH. NH.C'O NH.(:M(C,JJ,)., 0 , the hydra- 
zine radicle remaining free and capalile ot combini ig 
with aldehydes and ketones in the usual maniUT. — 
P Gaubert . The optical properties of graphite and 
graphitic oxide. The index ot refraction of graphite 
is between 1*93 and 2-07 ; the crys't.il is optically 
negative. — David Rotman-Roman : Contributions to 
tlie lithology ot the Yemen , deep rocks and non- 
ditiercntiated lode - bearing rocks. — Albert Michel- 
L 4 vy : Some eruptive rocks Irom the neighbourhood 
of Toulon (Var). — Leon Bertrand and Ldonce Joleaud : 
The relations between the crystalline and sedimentary 
formations in the western part of Madagascar, between 
Betsiboka and Tsinbiliina. — K. Dongier : INIagnetic 
measurements carried out in Dauphiu6, Sa\'oie, and 
Bresse. — Bcaulard de Lenaizan : The earthquake of 
November 19, 1923. This shock was recorded on the 
barograph at Montpellier at 3.40 a.m. — Lucien Daniel : 
New researches on the migration of inuJin in grafts of 
Compositeai.^ — A. Guilliermond : New observations on 
the evolution of tlie chondriome in the embryonic sac 
of the LiliaccEB. — P. Lecomte du Noiiy ; Meaning of 
the maximum fall of surface tension of the blood 
serum. — L. Mercier and Raymond Poisson ; Contribu- 
tion to the study of the atrophy of the wings and 
muscles of flight in^the Forficulidse. — Alain Caillas : 
The composition of propolis of bees. Propolis,, or bee 
glue, contains 70 per cent, of resins and 30 per cent, 
of wax. — Loul Boutan : The two zones of external 


December 29, 1923] 


NATURE 


epithelium of the mantle and their influence on the 
quality of the pearls in molluscs. — L. Page and R. 
Legendre : The nuptial dances of some species of 
Nereis. — Boris Ephrussi: The action of a high tem- 
perature on the mitosis of segmentation of the eggs 
of the sea urchin. — Nicola Alberto Barbieri : Presence 
of the retina and absence of the oj)tic nerves 
in anencephahe monsters. — R. Bazin : Certain co- 
incidences of malignant neoplasms and their delay in 
appearance. — E. Lesn 4 , L. de GeAnes, and Ch. O. 
Guillaumin : Study of plio.sphating in cases of rickets 
and its variations under the influence of ultraviolet 
rays. — E. Wollman and J. A» Graves : Alexic haemo- 
lysis and proteolysis. 

Capf. Town. 

Royal Society of South Africa, October 17. — l>r A. 
Ogg. president, m the cliair. — K. H. Barnard : An 
example of adaptation in a South African isopod 
Crustacean. One of the most interesting inhabitants 
of the empty tubes of the reef-building polychact 
worm, Sabellaria capensis, is an isopod Crustacean, 
allied to Eisothistos. This animal has evolved an 
elongate worm-like shape in strong contrast to the 
other members of the Isopoda. The “ tail-lan " 
on the other hand is greatly enlarged, and when fully 
expanded fils the mouth of the worm -tube exactly. — 
S. H. Haughton and A. W. Rogers : The volcanic rocks 
south of Zuurberg. In the divisions of Steytlervillc, 
Uitenhage, and Alexandria, the rocks extend through 
an area about loo miles in length from east to west 
along the northern boundary fault of the Cretaceous 
beds and are continued southwards round the western 
end of the Cretaceous area, following it again towards 
the cast on its southimi side for 23 miles. The folded 
belt of rocks belonging to the ('ape system and lower 
part of the Karroo system forms an incomplete 
“ frame ” defined by faults on the north, west, and 
ixirtly on the south, within which there is a sunken 
area. This area consists ot Cretaceous rocks lying 
unconfonnably upon an uneven surface of marls, 
sandstones, sandy tuffs, breccias, and basalts. This 
latter post-Ecca, ])rc-Crctaccous fonnation fonns a 
svnehne of jiost- Uitenhage date, and is imafiectcd by 
the intense folding and cleavage of the surrounding 
region. It can probably be correlated with part of 
the Stormborg series. - A. V. Duthie : Studies 111 the 
morphology of Selagindhi pumila. T^art 111 . The 
embryo. The megaspores of Sclagtnella pumila, 
which are shed towards the end of the year, lie 
dormant on the soil during the summer montlis and 
germinate after the early winter rams. Intra-sporal 
embryos can endure prolonged drying without losing 
their vitality. The embryo has a prominent foot 
witli large haustorial cells which project into the 
non-septate storage cavity of the megaspore. The 
cotyledons do not develoj) simultaneously, nor are 
they strictly opposite each other. The first dichotomy 
of the axis, which takes place at the level ot the coty- 
ledons, gives rise to two oranches, one of which grows 
erect ; the other develops into a very short horizontal 
rhizome with branches alternately right and left. 
The number of cones found on adult plants varied 
from I to 160. The sporophytes are greatly modified 
by conditions of environment. 5 . pumila possesses 
a number of characters which are very suggestive 
of the tree-like Lycof^ds of the Palaeozoic. Its 
closest relative is the Australian species, S. Preissiana. 
— J. R. Sutton: On the genesis of diamond. The 
various known forms of diamond are attributable to 
growth only. Cirystallisation was jaot necessarily at a 
high temperature, and may have been meceded by a 
condition of plasticity in the carbon. Diamond was 
deposited from a carbon solvent within cavities. 


^9 

the contour of which determined its final form and 
habit, in a solid or solidifying matrix. — J. S. v. d. 
Lingen : On the action of some fluorescent antiseptics 
in the dark. (Preliminary note.) 


Brussels, 

Royal Academy of Belgium, January 6, — M*. Aug, 
l^meere in the clmir. — h:i. and Em. Marchal : The 
" Homothallism ” of some Ascoiuycetes. In cultures 
of single spores the following Ascomycetes produce 
normally fertile peritficcia : Hypocopra jimioola, 
H. macrospora, Sordana tetraspora, Philocopra setosa, 
P. curvtcolla, Sporormia intermedia, Choetomium 
datum. Hence these .si^ecies should be considered 
as “ horaothallic."— V. Van Straelen and M. E. 
Denaeyer : The fossil eggs of the Upper Cretaccan 
of Rognac m Provence. Tliese fossils have been 
submitted to a paljuontological and mincralogical 
study. It is not possible to detcnnine with precision 
the origin of the eggs, but they present more analogies 
with birds’ eggs than with# tliose of reptiles. — 
P. Bruylants and J, Gevaert : Contribution to the, 
study of the. reaction between organo-magnesium 
com^mnds and nitriles. Vinyl-acetic nitrile. Vinyl- 
acetoi?itrilc with ethylraagnesiurn bromide glvps 
dipropeiiyl, two isomers of crotonitrilc, and two 
polymers of the latter.- -s-P. Bruylants: Tlie action 
of organo-magnesium compounds on glutaric nitrile. 

Februar\^ 3-— M. Ch. J. de la Vall^e-Poussin in the 
chair. — Clement Servais : A ^roup of three tetrahedra. 
— C. de la ValHe-Poussin : The movement of a heavy 
homogeneous solid of revolution fixed by a point on 
its axis. — Th. de Bonder : Tlie physical interpretation 
of general relativity.— Lucien Godeaux : (Jyclic in- 
volutions of fourth order belonging to a surface of 
genus one. 

JVlarch 3. — Ch. J. de la Vall6e-Pous.sin in the 
chair.- -Th. de Bonder : The phy.sical inteipretation 
of general relativity. — Marcel Winants : Intersecants 
and tangcntials.— Victor Van Straelen :‘ The .systematic 
po.sition of some decapod Crustacea of the Cretacean 
epoch. 

April 7, — M. Cli. J. de la Vallee-Poussin in the chair. 
— ^Th. de Bonder : Remarks on ihc Einstein gravific. — 
P. Stroobant : (i) Tlie National Astronomical Com- 
mittee. An account of the work carried out during 
the years ig2i and 1922. (2) National Committee 

of Geodesy and (ico})hy.sics. An account of the 
work done m 1921 and 1922. -Jean Morelle : The 
cytoplasmic constituents m the pancreas and their 
role m .secretion. — Laure Willem : Researches on the 
aenal respiration of the Amphibia. 

May 8. — M. ].6on Fredericq m the chair. — (j. 
Cesaro : The cquiorientation and similitude of the 
ellipse of inertia and Steiner's ellipse in the triangle. 
The Steiner ellipsoids and ellipsoid of inertia of the 
tetrahedron, — P. Fourmarier : The jircscnce of oolitic 
pebbles in the Tertia.ry gravels of Cokaifagne (Sart- 
Icz-Spa). — H. Philippbt : The comparison of time by 
wireless telegraphy in 1922. A detailed study of tlie 
results obtained over one year at the (Observatories 
of Algiers, Edinburgh, Greenwich, and Uccle on the 
observations of the time signals sent daily from Paris 
by wireless telegraphy. 

June 2. — M. Ch. J. de la Vall^-Poussin in the chair. 
— P. Fourmarier : The simposed glacial phenomena 
of the Baraque Michel. The author concludes that 
it is improbable that the plateau of the Baraque 
Michel has been cc vered by a glacier. — J^ure Willem : 
Aerial respiration in the Amphibia (2). * 

i uly 7. — M. Ch. J. de la Vallte-Poussin in the chair, 
ean Massart : Researches on the lower organisms. 
II.) Reflexes in Polyyorus.— Cl. Servais: The 
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geometry of the triangle and the tetrs^pdron. — 
Francis Meunier; The electrolytic overvdlta’ge of 
hydrogen. A short account of the present knowe^ge 
of the phenorhena of overvoltage, with an experi- 
mental study of the overvoltage of hydrogen on 
platinum, lead, molybdenum, and tungsten. It has 
been found tliat themagnitude of the cathode surface 
is without influence, the overvoltage increasing as 
the concentration of the electrolyte diminishes. The 
fluorine ion, added in .small proportions, reduces the 
overvoltage. — A. d'Hooghe : Tlic mechanism of the 
reduction ol oxide of zitic. 

August 4. — M. Ch. de la Vallde-Poussin in the 
chair. - Th. de Donder : The fundamental fonnula 
of the new gravific.-^P. Fourmarier : The southern 
extension of tlic gap of Theux.— Fr6d. Swarts : The 
catiilytic hydrogenation of organic compounds con- 
taining fluorine. Mcta-trifluorcresol treated with 
hydrogen in the presence of platinum black gives 
trifluormethyl - cyclo - hcxanol, tnfluorinethyl - cyclo- 
hexane, and water. The velocity ot the reaction 
was studied.-— Edouard Herzen : A .simple method 
of obtaining the stationary orbits of liolir in the 
hydrogen spectrum. — L. Godeaux : The cyclic involu- 
tions- of the fourth order belonging to a surface of 
genus one (2} ~-G. Lemaitre : A property of the 
Hatiiiltonians of a multiplier — T.aiirc Willem'. Re- 
searches on the aerial respiration of the Amphibia (3). 


Official Publications Received. 

Momoiirt of the Doimrtnimiluf in Iiitlla Ohi'inifiai St'i io«, 

Vol. 7, No. H; A l^eliniliiary Noto on tln> Uccomposltiun of (Jalciuin 
Cyaiuiniidn in South Jndmn Soils By Dr. Kolnnd V Norris, B. Viawaimtli, 
and 0. V. ItamaMwauii Ayyui. l*p. 6&-7/i (CiiliMitla: Thaoker, Upiiik 
and Co. ; London ; W. That-ker iin<i Co.) I'J annas; Is 
Bulletin of tho Amenoaii Miiaeiini of Natural History. Vol. 48, Art. 
17 : Nnw Fossil ManmialM Irom tin* J^liofi-ne ot Szs-Chuan, China. By 
W. D. Maltlisw and Waltoi OrunRei Pp. .'^ii'>8-,ws Vol. 48, Art, 18 : Th« 
Ptublnni of Llin Uintatherliinithlulats. By llorai-a Klmer Wood. Pp. 
6i»iM$04. (New York.) 

Deparlmoni of ABrlcnltnn', Madras. Bullntin No 84: A^fl 8iir\«*y 
of the Poriyar Tract, By Dr. Roland V. Non Is, M. R. ^inaHwiuiil 
Sivan, and S. Koalnatha Ayynr. Pp. 8 + 10 maps. (Madras : Ooverninmit 
PniSH.) 1.14 rupees. 

MoteowioKy In Mrsore for If ‘22 * Beini; the Results of Olwei vatlons at 
Banttalore, Myaore, nassan, and ChitnldiuB. Thirtieth Annual Report, 
by 0. Seshachar. Pp. hi-fi 5. (Bangalore ; (Invernmeut Press.) 

Mysore Government : Moteoroloffical Doparltnent. Report of Rainfall 
ReKistiation In Mysore for If 21 By C. Seshuchar. Pp. xvii-f35. 
(BatiKalure: Qovernineiit Pn-ss ) 

Publications of the South African Institute for Medical Research. 
No. 18 : On the Klfects of Cold on the Vitality of certain Cyaticcrci and 
Bcliiiiocucci In Meat kept under Commercial viondfiions of f'reezlnK m 
JohaunosburK. By Dr. Annie Portei Pp. 4f. (JuliannesbiirB ) 6*. 

The Indian Forest Ueconls. Vol. 9, Part 9: Note on the Work of 
Extraction of Broad GiiUBa Slecpufs from Ne|)al. By J. V. Collier. Pp. 
849-8B7-fl.') plates. (Delhi: Qovermneiit Central Press ) 1.11 rupees. 

Geological Biirvey, Canada. Index to Seiwrate Reixu'ts 1906-1910 and 
Buintnary He|Mirts UK).li-191tf. Compiled by F. J. Nicolas. Pp. 806. 
(Ottawa : F. A. Acland.) 

Canada. Department of Mines ; (JeoloKtoal Survey. Summary Report, 
1922, Part B. Pp. 18BB, Summary Report, 1922, Part C. Pp. 91C. 
(Ottawa : F. A. Acland.) 

Tide Levels and Datum Planes on the Paclllc Coast of Caiiwla ; from 
Determinations by the Tidal and Current Survey up to the Year 1923. 
(Published by tlie Department of Murine and Fisheries.) Pp. 88. 
(Ottawa : F. A. Acland.) 

Transactlona of the Astronomical Observatory of Yale University. 
Vol. 3, Part 2 : Trial of the Loomis Memorial Telescope for Stellar 
Pliotometry; with Det-erminations of the Light Curves of the BR'Oeti 
(ll> 87m) and of VV Orlonis (6l> ^«). Pp. 61-80. (New Haven.) 

The South-Eastern Naturalist : Being the Twerty-eighth Volume of 
Transactions of the South-Eastern Union of Soientitlc Societies, ihctVding 
the ProceeilingH at the Twenty-eighth Annual Congress, held at Maidjibme, 
1928. Edited by Edward A. Martin. Pp. Ixxxii-f94-f 8 plates, (London.) 
fw. net. “ * > 

International Geodetic and Geophysical Union (Union Giod^slqoe «b 
Gcophysique Internationale): Section of Terrestrial Magnetism and 
KlecUieity. Bulletin No. 3 : TraniaoUona of Itome M^tl#, Hay, 1922. 
Edited I by Louis A. Bauer. Pp. vll+181. (Baltimore, Md. : Johns 
Hopkins Press.) 3.60 dollsrt. < 

Journal of the Marine Biologiodl Association of tlie United Kingdom. 
New Series, V<& It, No. 1, December. Pp. 818. (Plymouth.) 10*. net. 

Bulletin of the National Research Oonnoil. Vol. 4^ ^9. 86 : 

Catalogue of Published Bibliographies in Geology, 1896-11^30. Compiled 
by Edward B. Matheirf. Pp. 238. (Washingtoni D.G. : National 
Academy of Botenoea.) 2.604]oilars.. 
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Nineteenth Report State Eutumoloulst of Minnesota to the Governor 
By A. G. Ruggli^s. 151. (St Paul, Minn. : Agricultural Experiment 
Station, Univermty Farm.) 

Annuaire pour I'an 1924, public par 1e Bureau dcs Longitudes. 'Pp. 
vili-fO68+A9-+-B2«+ClT-l-Dl0-FB26+F72. (Paris; Gauthler-VIllare ft 
Cie.) etYatrs. 


Diary of Societies. 

SATURDAY, J)f,cehber 29. 

Royal Imhtitutiom or Guxat Britain, at 8.— Sir William Bragg : 
CoiiciTiifiig the Nature of Tilings ; Tlie Nature of Oases (Juvenile 
Lectures (2)). 

MONDAY, Deoembrr 81. 

Royal Geoouapuioal SoriKTY (at .fiollun Hall), ot .‘1.30.— Mrs. Charles 
Hose : Boat Jonineys in Sarawak (Lecture for Young People). 

TUESDA-Y, January 1. 

CoNKKRKNCK OP EnrcATioNAL ASSOCIATIONS (at University College), at 
•2.30.— Hu W. Henry Hadow : J'Iib Claims ot Scliolarship (Presidentift 
Addtfiss) , 

Royal Iastitiition or Great Britain, at 3.- Sir William Bragg: Cnn- 
cerning tlie Nature of Things: The Nature ol Liquids (Juvenile 
Lecturt-s (3)) 

Montgssoki .So( iety (at Unlverslt-y College), at 8.— Miss Baibam Low. 
nie Value ol Psycho-Analysis t-o the Educator. 


WEDNESDAY, Jasitaky ‘2. 

Royal SiiciBrv or Arts, at .3.— I'rut. W. A. Bone: Fire and Explosions 
(lb Mann Juvenile Lectin es (1)) 

Hciiooi, Naihup. Hu'dy Union (at University (’ollege), at 3. Sir Richard 
Oivgory • 'Hie Sun and Stars. 

PnvsiCAl, SlICIFTA OF l.ONKON AND (Jl’TICAL Soi’lETV (AnilUal Esllliut ioll, 

at tlie Imperial College ol Scieneo and Technology), 3 lo 8 and 7 to 10. 

.\t -1.— H. B. Gi ylls . The Heajio and Grylls Rapid fhnema Maeliiin-. — 
Al 8 -SirRichaid Paget, Bail, : The Nature and Arlillcial Reprndiic- 
tioii ol Hiiiiian Speech (Vowel Sounds) 

Rov Ai. Soi-n.TV ot MtDiCiNi-. (Surgery Section), a* 6.30.— D. FitzMillianis. 
A Scientillc Method of Removing Foiei;;!, jjodlos —A, G. T I'lsher : 
The Pathology and lieatnient ol Internal Deiarigeineiits of the 
Knee-iuiiil. 

iNBTiTiinos ot Bi,t<'THi<‘Ai. Enoinff.rs (VViieless Section), at 0.— R 11. 

, Baiiield' Some EviKiiimeMls on the Screening of Radio Receiving 
Afipurat us. 

Royal Mickoscoph'al Society (Biological Section), al 7.30 — B K. Das : 
The Habits of aoine Indian Fishes. 


THURSDAY. Jandarv 3. 


Okwiraphical Association (at BirkVieck College), at i).30 a.m.— L. 
MaeD. Kohison : Ceylon. - At 11.30 a m.— Sir Richard Gregory: British 
Ciiniateiii Hislotic Times (Presidential Addreaa).— At ‘2.- .Inint Confer- 
ence with the Royal Meteoiological Society and the Science Masters’ 
AsHociatiun Suhjecta for Discussion: 'I’he Place ot Meteorological 
Observations in the School Conran— Tlie Teaching ol Meteorology ami 
Climatology m Schools. — At 5.30. — Prof. E. de Mai tonne: .\ Study of 
Transylvania. 

Ruval Imhtitution op Great Britain, at ,3. — Sir William Bragg : Con- 
cerning the Natui-e of Thing-s ; The Nature of Crystals— the Diamond 
(Juvenile Ijcctuies (4)). 

PiiYaniAi. SooiEi v OP J.onwn and Oin‘i<'Ai. Rooiety (Annual Exhibition, 
at IniperiHl College of Science ami Techuology), 3 to 8 and 7 to 10.- At 
4._Sir Richaid Paget, Bart . The Natme and Artificial Beprodiictlon 
of Human Sfieech (Vowel Sounds) - AL K.— H. B. Grylls: The Ueajie 
and Grylls Rapid Cinema Maohlnt. 

Incorporated British Association for Physical Tbaintno (at 
Uiiivei-slty College), at 6.80.— Ma,ior H,, J. Belhy : The Mental, Moral, 
and Physical Health of a Nation. 

Institiithin of Ki.ErTRic’AL Knoinerrs, at 8.--Dr. S. P. Smith : Railway 
ElectriHcatiuii in Foreijen Countries. 


FRIDAY, JANtTARV 4. 

Gkooraphical Assooiation (at Birkbeck College), at 10.30 A.M.r-Confer- 
ence on The TVaRhing of Railway Geography- — At 2.80. — Annual 
Business Meeting. 

BunKNics KDuoA'noN ^oiriy and Lino itssociATioN (at University 
College), at 8.— Mrs. llodson ; The Teaching of Hygiene and Racial 
Progress. 

Boyal Gkooraphical HooibtV (at iEollan Hall), Ot 8 JO.— Mrs. Julia 
‘ Henshaw : Camping in the Kootenay, Rgltish' Columbia (Lecture for 
Young People^ ^ ' 

Royal Booikty OF ARTS (Indian Section), 4.80/ 

Royal Photoobaphio SoaBW oL GWAn BWTAiN, 'at 7.— Pictorial 
Group Mesting. - f ‘ i 

Junior Institutioh of EHonnucmi, (it 7.80.-— L.' Monloo; Economy of 
Fuel by Bwnoval of SootfronA Boiler Tubea. j >«* , 
pBiLoLOoioAL SooiRTT fot UiilTenilty ^tPUege), at 8,irPr!C(f. 8. Royamis : 
Ruoslanand English PhoHAtaca. ' > 


. SATVRDAl^^ JisVAM 6 .'^ 

’Royal IwwirffrtON M»at Britain, at Sir William Hmgg ; Con- 

cerning the Natm«t«yiWng« ; Th^ Nature of pryitola— lue and Snow 
(Jnv^le Leatncea-ml^e - 

OiLBiRT Whu* (at 6 Qneen EN^naie, W.ai), at B-^Slr 

DaVkl Proln : GFiieii and Moral Hlotory^ 



INDEX 


NAME 


Abbot (Prof. C. G.), Sunspots and Changes in Solar 
Radiation, 738 : and colleagues, The Solar Prelude 
of an Unusual Winter, 227 , The Sun and the Weather, 
59b 

Abbott (G.), Curious Spherical Masses in Ashdown Sands, 
539 

Ablett (R.), Contact Angles in Capillarity, 294 
Ackerniann (A. S. E.), Popular Fallacies Explained and 
Corrected (with Copious References to Authorities). 
Third edition, 720 

Adams (J.), Th^ Translocation of Carbohydrates in the 
Sugar Maple, 207 

Adams (Dr. W. S.), appointed director in charge of opera- 
tions at the Mount Wilson Observatory, 108 ; and 
A. H Joy, Spectroscopic Parallaxes of Stars of 
Type B, 403 

Agafoiiott (V ), The Comparative Study of Some Methods 
of Chemical Analysis of the Humus in Soils, 380 
Aitken (Dr. John), Collected Scientific I’apers of, edited 
(with Introductory Memoir) by Dr. C. G. Knott, 495 
Aitken (Miss Margaret F.), awarded the Robbie scholar- 
ship of Aberdeen University, 883 
Aitken (Prof. R. G ), Companion to Omicron Ceti, 842 
Alessio (Capt. A ), l-sostasy, 843 
Alexander (J.), Glue and tielatm, 408 
Alexander (ITof. S.), impending retirement of, 947 
Allbutt (Sir (Gifford), Scientific Names of Greek Deriva- 
tion, 590 

Allen (ITof. F ), Colour Vision and Colour Vision Theories, 

89 <? 

Allen (Prof. H. S.), Eight and Electrons, 279 ; Numerical 
Relations between Fundamental Constants, bZ2 ; 
The Hydrogen Molecule, 340 
Allen (R.), Copper Ores, 430 
Allen (Prof. W. E.), The Thresher Shark, 521 
AUmand (Prof. A. J.), and A. W. Campbell, The Electro- 
deposition of Manganese, 850 , and L. Nickels, 
Conductivities of Aqueous Salt Solutions, 862 
Amar (J.), The Phenomena of Respiration, 348 
Anderson (A. W.), appointed a district lecturer in agri- 
culture in Leeds University, 638 
Anderston (L.), Smoluchowski's Equation as applied to 
the 'coagulation of Gold Hydrosol , The Effect of 
, Sucrose on the rate of coagulation of a Colloid by an 
Electrolyte, 851 

Anderson (R. H.), A Revision of the Australian Species of 
the Genus Bassia, 460 

Andoyer (Prof. H.), Cours d’astronomie. Faculte des 
Sciences de Paris. Premifere partie. 3® Edition, 644 ; 
Cours de m^canique celeste. *Tome I., 644 
Andrade (Profc E. N. da C.), Expositions of Atomic 
Physics, 895 ;* The Structure of the Atom, 577 
Andrews. (Dr. C. W.), Arf African Chaheothere, 696 
Andrews (R* C.), The Discov/ery of Eggs of Deinosaurs in 
Mongolia, 910 

Annandale (Dr. N.), Aquatic Gastropods, 923 ; and 
others. Termites of Barkuda Island, 293 
Apert (Dr. E.) others, Euginique et selection, 387 
Aristotle : On Coming-to-Be and Passing-Away (De 
Generatione et Corruptions)^! A revised text, with 
* Introduction and Commentil^ by, H. H. Joachim, 
584 ; The Works of, translatoimto English. Meteor- 
oloijpa, t^"E. W. Webster, 584 ♦ 


INDEX. 


Armstrong (A. L.), Maglemose Culture in East Yorkshire, 
486 

Armstrong (Dr. E. F), elected president of the Society of 
Chemical Indu.stiy, 63 ; The New Chemistry, 743 
Armstrong (Prof. H. E.), Congress of the French Society 
of Chemical Industry, 879^ Mrs. Hcrtha Ayrton, 800, 
865 : Problems of Hydrone and Water : The Origin 
of Electricity in Thunderstorms, 537, 827 ; 'The 
Occurrence uf Urease, 620 ; the origin of osmotic 
effects, 119 « 

Arm.strong (L.), excavations at Grimes’ Graves, Norfolk, 
during the past .summer, 746 

Arnold .(Dr. G.), Report of the Rhodesia Museum, Bula- 
wayo, 1922, 215 

Ashworth (Prof. J. H.), Some Bearings of Zoology on 
Human Welfare, 444 , Some Developments of Modern 
Zoology, 730 ; Zoology and its Human Aspects, 420 
Astbury (W. T.), Symmetry of Calcium Thiosulphate 
Hcxaliydrate, 53 

Aston (Dr F. W.), conferment upon, of an honorary 
degree by Birmingham University, 72 ; Further 
Determinations of the Constitution of the Elements 
by the Method of Accelerated Anode Ravs, 449 ; 
presented with the Paterno medal, 17 ; The Ma.ss- 
spectrum of Copper, 162 

Atkins (Dr. W. R G.), Pink and Blue Flowers, 876 ; and 
M. V. Lebour, The Hydrogen Ion Concentration of 
the Soil and of Natural Waterskin Relation to the 
Distribution of Snails, 119 

Atkinson (R. IE), Separation of Common Lead into 
Fractions of Different Density, 282 
Aubcl (E.) and R. Wurmser, The Formation of Glucose 
at the Expense of Alanine and of Lactic and Pyruvic 
Acids, 780 

Audubret (R.), Influence of Polarisation on Photovoltaic 
Effects, 958 

Auger (P.), The Secondary B-rays produced in a Gas by 
the X-rays, 226 

Ayrton (Mrs. Hertha), [death], 332 : [obituary article], 800 

B. (M. C.), Painted Pebbles from the North-East Coast of 
Scotland, 506 

Bachellery (A.), The Electrification of the French Midi 
Railway, 873 

Bacon (Mrs.), bequest to the Smithsonian Institution, 214 
Baddelcy (St. Clair), Excavations at Cirencester, 373 
JJailey (C. R.), A Crystal! wation Phenomenon, 10 
Bailey (S. L), Stars in the Milky Way and at the Galactic 
Pole, 110 

Baillaud (B.). New Transit Instrument at Paris, 600 
Baiilaud (J.), The Astronomical Station of the Pic du 
Midi, 460 : The Distribution of the Energy in Stellar 
Spectra made at the Pic du Midi Observatory in 1920 
and 1921, 380 

Baines (Sir J. Athelstane), The International Statistical 
Institute and its Fifteenth Session, 851 
Baird and Tatlock (London), Ltd., Standard Catalogue of 
Scientific Apparatus. Vol. i, Chemi^ry, 403 
Bairstow (Prof. L.), Aeronautical Research, 641 ; The 
Helicopter : Is it worth a Prize ? 229 
Baker (C.), catalogue of second-hand scientific instru- 
I ments, 842 



IV 


Name Index 


r Natute, 
\_Felyruarf s, 1924 


Hiiker (ProJ. II. awarded the Davy medal of the 
Kf)yal Society, 6()g, 8-^8 

Bake! (T*rof. H. !■'.), Principles of Geometry. Vof. 2, 428 
Balfour (Dr. A.), appointed director of the new London 
School of Hygiene, 667 

Balfour (H ), (Certain Aspects of the Technology of the 
Nagas of Assam, 921 

Balfour (the late Sir Isaac Bayley), proposed memorial to, 632 
Ballard (E.), The Control of the Paddy Stem Borer in 
India, 177 , ’and G. S. Peren, " Red Plant ” in 
Strawberries, O02 

Baly (Prof. E. C. C ), Prof. I. Ilcilbron and W. F. Barker, 
Photochemical Production of Formaldehyde, 323 
Bancroft (Prof. W. D.), Structural Colours in Feathers, 243 
Banerji (R. D.), Excavations in Upper Sind, India, 20 .. 
Banfield (E. J.), [obituary article], 244 
Banting (Dr.), voted an annuity by the Canadian Parlia- 
ment, 17 

Barba (A. A,), translated by R. IC Douglass and E. P. 

Mathew, son, El Arte de los Mctales (Metallurgy), 390 
Barber (H ), gift to Birmingham University, 81 1 
Barcroft (J ), awarded the Baly gold medal of the Royal 
('ollcge of Physicians, 1 74 , elected Fullerian professor 
of jihysiology at the Royal Institution, 840 ; and H. 
Barcroft, The Hamioguibin of Arenicola, 709, 922 
Baiclet (J.), The Aic Spectrum of Celtium, 28 
Bareli (Prof. J van) and Dr C. H. Oostingh, River- 
te|jpace.s and Glacial lijusodes, 72 
Barker (T V.), X-rays and Crystal Symmetry, *02 ; 

Molecular and Crystal Symmetry, 9O 
Barkla (Prof C. th), The “ J ” Phenomena and X-ray 
Scattering, 723 

Barnard (K. H ), Adaptation in a South African Tsopod 
Crustacean, 959 

Barnes (Rev Canon E W.), ICvolution and Christian 
Faith, 4() ; The Influeiite of Science on Christianity, 
45-'. 477 

Barnes (Eleanor C.), (Lady Yarrow), Alfied Y^arrow . his 
l.ife and Work, 100 

Ikirr (Prof A.), Sir James Ewing, and C. C. Paterson, 
Physics in Industry, Vol. 1., 587 
Barrel] (11.), Silicon Lines in B-type Stars. 05 
Barion (Di. T). C.), appointed as.sistant lecturer in medi- 
cine in Sheffield Ihnversity, 920 
B.inis (Prof. C.), The Vibration of Air in Tube.s capped at 
both ends, 460 : T he Displacement of the Capillary 
Elet iiometer, for progressive dilutions of tlie Elcc- 
tiolyte, 120 : Interferometer Experiments in Acou.stics 
and f Gravitation, (>70 

Bashford (Dr. E. F ), Tdeath], 40T . {obituary article], 481 
Bateman (H ), Light-ljuanta and Interference. 239 
Bates (L ]•'.) and J. S. Rogers, Long-range I’articles from 
Uadinm-acfive Depo.sit, 435, 938 
Bateson (Dr, W.), Exjienmcnts on Alytcs and Ciona, 899 ; 
The Inheritance of Acquired Characters in Alytes, 391 ; 
The Revolt against the Teaching of Evolution m the 
United States. 313 

Bathelhcr (J.), Correction relating to the Nests of Eu- 
termes, 380 

Bather (Dr. F. A.), Chadwick'.s Asterias, 432 ; Lmnean 
Nomenclature, 830 , Scientific Names of Greek 
Derivation. 901 ; Zoological Bibliography. 794 
Batson (K. G.) and j. 11. Hyde, Mechanical Testing: a 
Treatise in two volumes. Vol. 2, 467 
Baudi.sch (Dr. O.), Formation of Organic Compounds 
from Inorganic by the Influence of Light, 254 
Bauer (Dr. L. A.), The Earth's Magnetic Field for 1922, 
249, 29.5 , Solar Activity and Atmospheric Electricity, 
203 . The Relation between Solar Activity and 
Atmospheric Electricity, 686 
Baxti'r and Scott, Atomic Weight of Boron. 772 
Baylis (Dr. H. A.), The Host-distribution of Parasitic 
Thread-worms (neniatfnles), 745 ; apd R. Daubeny, 
Parasitic Nematodes, 293 

Bayliss (Sir William M.), Interfacial Forces and Pheno- 
mena in J’hysiology : being the Herter I..ectures m 
New York^n March, 1922. 579 : Light and Health, 
107 : The Va.so-motor System, 579; Vitamins, 576 
Beard (Prof. J. T.), Mine Examination Questions 'and 
Answers. 3 parts, 932 

Beasley (H. G,), The Easter Island Statues, 334 


Bbck (E. G ), Real Mathematics; Intended mainly for 
Practical Engineers as an aid to the study and com- 
prehension of Mathematics, 685 
Beck, Ltd.^R. and J.), New Dissecting Microscope, 877 
Becker (H. G ), Improved Methods of Evaporation under 
Laboratory Conditions, 118; and W, E. Abbott, A 
Rapid Gasometric Method of estimating Dissolved 
Oxygen and Nitrogen in Water, iig 
Beckett (T. A.) and F, E. Robinson, Plane Geometry for 
Schools. Part II., 649 

Beckmann (Dr. E.), 70th birthday of, 109; [death], 172 
Bedel (C.), The toxic power of a polymer of hydrocyanic 
acid, 120 

Bedos (P.), Ortho-cyclohexyl-cyclohexanol, 851 ; Ortho- 
phenyl-cyclo-hcxanol and the bromhydnn of i’2, 
cyclohexane diol, 184 

Beebe (W.), A Monograph of the Pheasants. In 4 vols. 
Vol. 4, 574 

Bcijerinck (Prof. M. W.), Ureas as a product of Bacterium 
radicicoia, 439 

Beilby (Sir George), opening of the new metallurgy 
buildings of Manchester University, 407 ; Pioneers of 
Metallurgy, 561 

Belaiew (N. T.), The Genius of Widmanstatten Structure 
m Meteorites and in Terrestrial Alloys. 779 
Bell (Prof. F. Jeffrey), Scientific Names of Greek Deriva- 
tion, 165 

Bell (Dr. L.), [obituary article], 172 

Benedict (F*. G ) and E. G. Ritzman, Under-nutrition in 
Steers, 77a 

Benedict (Dr. R C.), Laws in the U.S.A. to protect Rare 
Wild Plants, 332 

Bengough (Dr.), K. May, and Miss JPir ret. Corrosion of 
Condenser Tubes, 704 

Bonny (L. B,), Plane Geometry . an account of the more 
elementary properties of the conic sections treated by 
the methods of co-ordinate geometry, and of Modern 
Projettive Geometry, with applications to Practical 
Drawing, 387 

Benoit (C.) and A. Helbronncr, Tlie Antagonism of 
Radiations, 747 

Benson (I’rof. W. N.), Distribution of Land and Sea in 
I’ast Times in Australasia, 321 
Bergson (H ), Durec ct simultaneite : ii ])ropos de la 
th6orie d’Ein.stein Deux edition, 426 
Berkeley (C.), Is the Pentose of tin' Nucleotides formed 
under the Action of Insulin ? 724 
Bert (L), Biomodiphenylmethane and the CGrignard 
reaction, 347 , The Preparation and Application to 
Organic Syntheses of the Magnesium Derivative of 
/i-bromcumene, 408 

Bertrand (G ), Transport of Copper in the Gaseous State 
and Copper-carbonyl, 887 ; and B. Benzon, A Kind 
of Physiological Mutation observed in Mice, 347 ; and 
Mile. S. Bcnoist, Tlie Nature of " Celloisobio.se,” 184 
Best (E.), Occurrence of the Lizard in Maori Carvings, 356 
Beveridge (H.), Shakespeare and the Indian Meteors of 
i59'L 57 

Beveridge (Sir William), Population and Unemployment, 
421. 54« 

Bewley (Dr. W. F,), Minute ” Organisms isolated from 
the Virus of Mosaic Disease of Tomato, 903 
Beyne (J.), Or^in of the Accidents caused by Strong 
Atmospheric Depressions, and on the Protection of 
the Aviator against troubles of Anoxhcemic order, 1 20 
Bianco (O. Z.), Stellar Positions and the Einstein Light-' 
bending, 372 

Bidder (Dr. G. P.), Circulation of Water in Sponges, 404 
Bidder (Rev. H. J.), [death], 629 ; [obituary article], 663 
Biggs (Dr. H.), [obituary], 288 • 

Bilby (J. S,), Reconnaissance and Signal Building, 18 
Bilby (J. W.), Among Unknown Eskimo, 469 
Bishop (A. H.) and his son, gift of Coleoptera and Lepi- 
doptera to Glasgow University^ 81 1 
Bisset (C.), awarded the Fullerton scholarship of Aberdeen 
Dniversityt 883 

Blackburn (Kathleen Bever), Sex Chromosomes in Plants, 
^>87 « • 

Blackman (Prof..V. H.), A. T. Legg, and P. A. Gregory, 
Effect of a Direct Electric Current on the Rate of 
Growth of the^oleoptile of Barley, 26 
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Blackwell (Miss E. M.), The Flora of Solonj^in's Pools, 813 
Blakely (W. F.), The Loranthaccae of Australia. Part 
IV.. 348 

Bland (M. C.), Handbook of Steel Erection, 6y 
Bloch (E.), Les Ph6norafenes thermioniques, 787 
Bloch (L, and E.), New Extension of the Spark Spectra 
of Tin and Zinc in the Schumann Region, 887 
Blondel (A.), A Rational Method for Tests and Specifica- 
tion of Triode Lamps intended to work as Valves, 380 
Bloxam (C. L.), Eleventh edition, revised by A. G. 
Bloxam and Dr. S. J. Lewis, Chemistry, Inorganic 
and Organic : with Expenments, 434 
Boerema (Dr. T.), Rainfall in Sumatra, <114 
Bohr (Prof. N.), The Structure of the Atom, 29 
Bolton (E. A.), The Cause of Red Stains on Sheet Brass, 
490 

Bonacina (L, C. W.), Barometric Pres.sure m High Lati- 
tudes, 100, 325 , The European Drought of 1921, 488 ; 
Polar Climate and Vegetation, 43O 
Bone (Prof. W. A.), Gaseous Combustion at High 
Pressures, 304 

Bongards (H.), I'ositive Rays and the Polar Aurora. 405 
Bonney (Canon T. G.), The 90th birthday of, 140 , [death], 
871 ; funeral of, 948 

Bonnier (C.), Aquepiis Solutions of Ammonium Bicar- 
bonate, 711 

Boodle (L. A.), Nitrogen-fixing Bacteria in Leaf Nodules, 

703 

Booth (E. H.), Atmospheric Dust and Atmospheric Ionisa- 
tion, O39 

Booth (Mildred) and F. Schlcsinger, Parallaxes of Fifty- 
seven Stars, 176 

Bordas ( 1 .), A Cause of Error in the lodlbaucr Method for 
the Estimation of Total Nitrogen, 711 
Borley (J ().), The Marine Deposits of the Southern North 
Sea, 706 , and others, Recent Fishery Investigations, 
250 

Bose (Sir J. C.), Effect of Infinitesimal Traces of Chemical 
Substances on Photosynthesis, 95 ; The I’liysiology 
of the Ascent of Sap, 234 

Boswell (I’rof 1 \ G. H ) and J. Reid Moir, E-lint Imple- 
ments at I'’oxhall Road, Ipswich, 224 
Boule (M.), the services of the late Prince Albert I. of 
Monaco to the .study of man, 19 
Eoiirguel (M ), Action of Sodium Amide on the Chlorides 
derived from an Aldehyde or a Ketone by thp use of 
Phosphorus Pcntachloride, 780 ; The I*reparation of 
true Acetylene Hydrocarbons by Sodium Amide, 71 t 
Bourioii (F.) and E. Rouyer, The Association of Mercuric 
Chloride, 152, The Determination of Double Salts 
ill Solution l)y the Boiling-point Method, 28 
Boutaric (Prof A ), La Vic dcs atonies, i6t 
Bouvier (E. L.), Ormiscodcs gregatus, 958 
Bowen (R. H.), The Origin of Secondary Granules, 815 
Bower (Prof. F. O,), Botany of the Living Plant. Second 
edition, 51 : elected president of the Royal Society 
of Edinburgh, 667 ; Size and Form in tlic Vascular 
Tracts of Primitive Plants, 112 ; The Present Outlook 
on Descent, 710 ; The Ferns (Filicales) treated com- 
paratively with a view to their Natural Classification. 
Vol. I., 499 

Bowie (Prof. W,), Isostasy, 843 

Bowley (Prof, A. L.), Death-rates, Density, Population 
and Housing, 74 

Boycott (Prof. A. E.), The Concentration of Haimoglobin 
in Blood Corpuscles, 164 

Brady (Dr. (>. L.), conferment upon, of the title of reader 
in organic chemistry, 149 

Bragg (Sir William H.), X-rays and Crystal Symmetry, 618; 
The Lengths of the Oarbon Chains in the Fatty Acids 
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Dunlop (J. C.), The Misstatement of Age m the Returns of 
the Census of Scotland, 74 

Dunmore (F. W.) and IC IT. Engel, Short-wave Directive 
Radio Transmission, 68 

Dunstan (B.), Mesozoic Insects of Queensland, 20 
Dupont (G.) and Jv, Desalbres, A curious case of Separation 
of Optical Isomeridcs by Distillation and by Crystal- 
lisation, 119 

Durh.am (Earl of), elected president of the Durham 
Philosophical Society, 840 

Durham, (Mrs. E. O.), bequest to the Junior Institution 
of Engineers, 632 

Durrant (P. J,), elected fellow and lecturer in natural 
sciences at Selwyn College. Cambridge, 777 
Duthic (A. V.), 'i'he Morphology of Selaginella pumtla. 
Pt III., 959 

Duveen (G. E.), gift to London University for a lectureship 
in otology, 673 

Dwerryhouse (M.ajor A. R.), The Glaciation of North- 
eastern Ireland, 771 

Dynies (T. A.), Seeds of the Marsh Orchids, 118 


Eason (A. B ), The Prevention of Vibration and Noise, 466 
Eastham (A ), appointed chief offn'ft- of the Official Seed 
Te.sting Station for England and Wales, 599 
Eastwood (T), Dr W. Gibson, T. C C.intiill. T H. 
Whitehe.id, and others. The Geology of the Country 
around Coventry, including an account of the 
Carboniferous Rocks of the Warwicksliirc Coalfield, 
.154 

Eccles (Prof. W. H ), Studies from a Wireless Laboratory, ii 
Eckel (E C), Cements, Limes and Plasters, their 
Matenals, Manufactuio and Properties Second 
edition, 337 

Edged (L. F A.), awarded the Burdett-Coutts srholarship 
in geology of Oxford University, 673 
Edmondson (C. H ), Crustacea from Pacific Islands, 404 
Edndge-Green (Dr. F. W.), Colour Vision and Colour 
Vi.sion Theories, 283. 473, O87, 900, Houstoun's 
Tjght and Colour, 433 

Edwards (W. N.), Origin of certain Filamentous Forms 
from F.ocene Beds, 9 ; 'Ihe Cuticular Structure of the 
Devonian plant Psilophyton, 746 
Edwards (Sir Wilham Rice), ('obituary artitlej, 69S 
Edwards (Prof.) and Mr. Pfcil, Unusual form of Crystal- 
lisation of Cementite in Steel, 729 
Ehrenpreis (A.), Curvature of the Neck of the Larva when 
the Animal Pole of the Ovum of Triion alpestns, 
Laur., has been punctured, 675 , Transplantation of 
the Sperm of Full-grown Urodela*, 675 
Einleger (J.), J. Fischer, .and J. Zellner, Chemistry of 
Hctcrotrophic Phanerogamia, 675 
Einstein (Prof. A ), elected a member of the order Pour le 
M6rite, 17 ; 'The Philosophies of Kant and Mach, 253 ; 
The Theory of the Affine Field, 448 ; translated by 
Drs. G. B. Jeffery and W. Perrett, Sidehghts on 
Relativity. I. Ether and Relativity. II. Geometry 
and Experience, 319 

Eldridge (E. S.), appointed to the Empire Cotton Growing 
Corporation’s Cotton Experiment Station in Nyasa- 
land, 708 

Elies (Dr. Gertrude), Evolutional Palaeontology, 420 
Ellinger (Prof. A.), [obituary], 551 
ElUs (C.), Synthetic Resins and ttteir Plastics, 930 ; and 
Prof. Annie L. Macleod, Vital Factors of Foods : 
Vitamins ?nd Nutrition, 576 
Ellis (HL The Dance of Life, 721 
Elwell (C. F.), The Poulaen Arc Generator, 860 
Emery (Dr. W. d'E.), [obituary article], 62 ‘ 

Ended (K,), The Casting Process for Glasshouse Refractories 
in German Glfcss Plants, 923 
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Endo (H ), The Measurement of the Change of Volume 
in Metals during Solidification, 401 
English (S ), The Ashley Bottle Machine, 152 
Kntwistle (F.). Daily and Seasonal Vanaikms of Fog, 807 
Er^nlia (Prof. F.), La Siccita del 1921, 488 * 

h>rera (J ), Colloidal Supports for obtaining the Emission 
Spectra of Solutions, 119 

E.scher (M), The Polonium earned down with Bismuth 
Hydrate in Soda Solution, 226 
Evans (Sir Arthur), Crete as a Stepping-stone of Early 
Culture ; some New Lights, 660 , Excavations at 
Knossos, 370 

Evans (1. H N ), Studies in Religion, Folk-lore, and 
Custom in Bntish North Borneo and the Malay 
Peninsula, 61 0 

Evans (Dr J. W), Continental Drift and the Stressing 
of Afnca, 438 , Earthquake Warnings, 538 , Scientific 
Names of Creek Dt'rivation, 9, <)oi 
Evans (M H.), appointed an a^sistant lecturer in physics 
in Sheflield Umvensity, O07 

Evans (Dr Pole), A C.uide to lkitaim.il Survey Work, 221 
Ev.'ins (U R ), Metals and Metallic Comiiounds In 
•I Vols., 716 , The Electro-chemical Charaiter of 
Corrosion, 41)1 , The Law of Delimte Proportions 111 
the Light of Modern J-iesearch, 151 
Evans (W. D ), The Meinace of ('ivilisation • an appeal 
to Men of Science, ^95 

Everdingen (Prof van), elected president of tlie Inter- 
national Meteorological Committee, 525 
h'veis (N ), Insulin, 843 

Evershed (Dr. J ), An Uncommon Tyi>e of Cloud, qoi ; 
Ihe JCinstein Shift in the Solar Spectrum, 632 


h'agg (C (' ), Freudian l\>iliology and Evolution Theory, 
770 

F.iii bourne (A ). Moletul.ir Inleri uption, 98 
Fajans (Dr K ), appointed assistant professor of physical 
chemistrv in Muimh University, 379, transl.ifed by 
T S. Wheeler and W C, King, Radioactivity and 
the f.atest Develo])ments in the Study of the Cheimc.il 
Elements, 757 

F'aleonei (Di J J ) ) and otliers, The Ck'ological Exploration 
of Alnc.i, 291 

Falk (K ('. ), Catalytu Ai lion, 498 

F'anjuliaison (A ). A’ suggi'sted Indicator for lA^troleum, 9-52 
Ivarquliarson (D. J.). (leology of Southern Guernsey, 958 
F'dti|uharson (F'. K) and Dr (. S. Owens, The Ila/e on 
Derby Day, 109 

Farrer (P), Sciem.e and the State, 689 
lnisslcr(Dr K ), appointed assistant and reader 111 mineral- 
ogy and geology at Laval University, Quebec, 183 
Fenmr (Dr. C N.), The Origin and Mode of Emplacement 
of the great TulT Deposit of (lie Valley of Ten 
Tliousand Smokes, 231 

Ferguson (A ), A Relation between Surface Tension and 
Density, 151 , The Measurement of the Surface 
Tension of a sm.all quantity of Liquid, 850 
Ferguson (Prof. A S.), appointed to the chair of plulosophy 
at Armstrong (aillegc, 744 

Fcrgu.son (FI. W.), Revision of the Amyctendos(Coleoptera), 
Part Vlll. The Euomides, 747 
Ferraz (Dr. S.), Brazihan Meteorological Service, 1921-23, 
406 

F'crne (G.), K. Jouart, and K. Mesny, Photo-electric Cells 
for Measurements of Time, 952 ; The Amplification 
of the Current from Photo-electric Cells and its 
Applications, 814 

Fessenkoff (B.), The Dcn.sity of the Corona, 292 

Feurtey (P.), Observation* of Jupiter, 176 

F'ewkes (Dr. J. W ), I’rehistoric American Indian Design. 

404 ; The Island Culture Aica in America, 601 
P’ield (J. H.), Probable Amount of Monsoon Rainfall in 
India in 1923, 17.^ 

Finkler (W.), Reflex Action to Absence of Moisture of 
the Marsh Toad, Bombxnatof tgneus^ Laur. ; Influ- 
ence of External I'^actors on the Colour of the Iris of 
Marsh Toads, Bombinator igmus, Laur ; F-xtierimental 
• Vanationof the Colour of the Skin of Toads, Bombtnalor 
tgneus, Laur., and BombincUor pachypus, Br., 675. 
Finlayson (T. C.), Industrial Oxygen, #78 


Firth (J B ), Determinatiou of the Density of Charcoal 
by Displacement of l.njuids, 151 , and F' S. Watson, 
The Catalytic Decomposition of Hydrogen Peroxulo 
Solution by Blood Charcoal, 830 
lusher (R. A.), The Influence of Rainfall 011 the Yield of 
Wheat, 745 

Fisher (Dr. W J ), A Sleeved 'rornado Pendant, 291 
Fitzgerald (Prof. J. G.), a.ssisted by Prof. P. (hllespie and 

II M. Lancaster, An Intioductioii to tlu? Practici* 
of Preventive Medicine, 7.S3 

Flannery (Sir J. FWrtesrue), new president of tlie junior 
Institution of Faigineers, bb'j 

Fleming (Prof J A ), Fdeotrons, Electric Waves, ami 
Wireless Telephony, (>48 

Flcxnei (Dr S ), conferment upon, of an honorary 
doctorate by Strasbouig Univ'^eisity, 233 
Flynn (Prof. T. T,), The Allanloie Placenta of IMarsupials, 

III 

I'och (A.), The Dynamicablc Similitude of an Aspjiation 
Tube and its Modi‘1, 814 

Folsom (I’rof. J W.), Faitomoiogy : with speii.il ri'h'rence 
toils Keological Aspects, 737 
Foote (P D) and F'. L. Mohlgr, The Gngiii of Spectr.i, 
498 

F'orbes (Dr. If. O ), The RallmeCcnus Noloniis, Gwen, 762 
Forster-Cooper {(' ), BaliichUhenum osboriii ami its 
Relations, 327 

Forsyth (Prof A. R ), The Lite and Work of Sir Isaac 
•New'ton, 433 • 

Fortrat (K ) and P. Dejean, Au attempt to eonstrucl 
a Bobbin witliout lion giving Intimse M.ignetic 
F’lelds, 07} 

I'Obse (R) and A Hieulle, Xanthyl-allantom, 227 
F'oster (J>r. M ), jiresentation of tiie desk of F M Balfour 
to the Ballour Lilirary, C-ambridge Umvei.sity, 777 
F'oslci (V. Lc Neve), (Geometry Praeiual and Theoretical, 
Pan Passu. In 3 Vols. Vol. 3, 737 
Fourmarier (P), The supposed Glaual Phenomena of the 
Baraque Michel, 959 

Fowler (Prof A ), aiipointed to a Yarrow professorship, 847 
F^owler (Sir Henry), The Use of Non-Jerruus Metals in 
Faigincenng, 490 , Transport and its Debt to Science, 
422, 474 , and others, 810 • 

Fowler (R H.), appointed university lecturer in mathe- 
matics ill Cambridge University, 777 ; Bohr’s Atom 
in reference to the J’roblem of Covalency, 179, 
The Atom of 'J'o-day, 577 , 'I’he Origin of Optical 
Spectra, 655 

Fox (C S ). Civil lingincering Geology, 013 
Fox (H. M.), Dr. Kammerer’s ('lona F'xperiments, G53 ; 
The Siiavvuing of F.chinoids , The Migr.ition of a 
Red Sea Crab through the Suez Canal, 9^2 
F'ox (P ), Measurements of Stellar Parall.ix at the Dearborn 
Observatory, 220 

Fraichet (L ), The Magnetic Testing of Steels under 
Traction, 73 

Franchette (F.), The Pneumo-an.Tsthesiogr.ajih, 28 
Franck (Dr. J.), appointed professor of physics in Berlin 
University, O07 

Fraser (F'. C), Zoological Results of the Percy Sladen 
Trust Expedition to Yunnan, under I’rof J. W. 
Gregory, in 1922, — Dragonflies, 527 
Fraser (L. M. G), The Aims and Activities of the Bntish 
Chemical Plant Manufacturers’ Association, 332 
Fraser (M.), [death], 482 

Frazer (Sir Jamc.s CF), The Belief in Immortality and the 
Worship 'of the Dead. Vol. 2 : The Bt'lief among 
the Polynesians, 5O8 

F'reedman (P.), Inventors and Patents, 349 
Freeland (E. C ), appointed professor of Sugar Technology 
at the Imperial College of Tropical Agnculture, 737 
French (Drf J, Weir), Dr. A. Gleichen, 870 ; Konig’s 
Die F'ernrohre und Entfernungsmesser, 434 
Freshfteld (D. W.), Below the Snow Line, 894 
Friedel (G.), The Black Inclusions contained 111 Cape 
Diamonds, 938 

Friedlftnder (Prof. P.), [death], 551 , [obituary), O98 
Fnend fDr. J, Newton), Text-lwiok of Inor^nic Chemistry. 

Vol. 9, Part I. Second edition, 647 
Friese (Prof. H.), Die europaischen lliencn (Apidie). 
Lief. 2, 3, 4, 434 
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J nschauf (Dr ) ), ffrundnss (U*r theftrctischt-n Astionotnie 
und dfi (icschichtc dt-r rianctciitlieorifn Dntte 
Aiidagc, <>4^ 

l*n>rn<ig< r)t ((’ ), JnfliUTK.c- of thr Cunrnitr.ilion of Salts 
in Soa Water on the assimilation of Green Algae, 747 
J'lyer (J C 1') and J Davidson, The Colorado-beetle 
Problem, HH5 

I’lijita ('1 ), Myxosiiondia Parevsitif upon Japanese plat 
I'lsht-s, 144 

Galsworlliy (J,), Inlernational Thought, 88<» 

(lai diner (l*rof. J S.), The Application of Science to the 
I'lshing Industry, 872 

(.ardner (( A.), The Flora of Western Australia, TT , 75 
Garnett (C. S.), 'I'he '* Toadstone-clays ” of Derbyshire, 117 
fiarrctt (h'. C ) and Dr J W H Harrison, Melanism in the 
1-epidoptera and its I^issible Indiirtioii, 240 
(lar.side (S ), 'I'he P'onns of llvpo\i‘i 'itcllatu, laiin. f , 745 
Garstang (Prof W ), Songs of the fhrds. Second edition, 
jf)0 

fiaster (L ), Good Lighting as an Aid to Safety, yii , 
Progiess of Illuminating Lngineeiing, 7^8 
Gaster (Dr M,), (iypsy Sla\i“rv, <>^>0 

Gati'uby (Prof j H ), hix*.dt(»n of Human Einbryological 
and Cytologu.il Material, 8 pi, 'Hie P'orniation of 
New Kgg ('ells duiing vSexual Maturity, 8, The 
Human Ovary, with spet lal lefeience to the Corjnis 
Lflteiini of Ovulation, * 

(tab s (Pi of K P ), Cytology of Mutation, <151 , Heredity 
and I'-ugenics, 822 

(laubert (J’ ), 'I'he Determination of Minerals by the 
Miciosi opi( al iixamin.ition of the Streak left on a 
Hard Doily, 852 

(lault (H ), '1 he Soluble bster Salts of Staich and the 
Higher Fatty Acids, (>38 , and G, fLhrmann, 'The 
Soluble Celhilosc-efhei Scdts of the Higher hatty 
Anils, 184 

Gautier (t)r 1< ), electi'd an honoiary member of the 
Washington Academy of Seienee.s, 401 
(hiyler (Mane f. V.), 'I'he Constitution and Age-hardening 
of the (.Jnateinary Alloys of Aluniinmm, Copper, 
Magnesifim, and Magnesium Sihcide, 401 
(ieber, Die Alchemie des, tJberse1/t und eikhirt von Dr 
K Darnistadter, 50 

Geikie (Sir Arrhibahl), Ihrtliday of, 047 
GehnsKy (D), 'I'he Metallisation of t )i ganisriis, 888 
(ieloso (M ), Isotherms of the Adsorption of Salts by 
Manganese Dioxide, iio 

(icnese (Prof P W.), An Finstein Paradox . an Apology, 
283 

Gibletl (M A.), Scientific T-xhihition at Dritisli As.soeialion 
Meeting, 457 , The Ihundcistorm of July 0-10 over 
Southern England, 113 , I'ppei Air Conditions after 
a Line-stpiall, 803 

(nhson (Piof Ct. A.), Mathematical Woik of James 
(iicgory, ni3 

Gifiord (A C ), Prof Lindemann’s Theory of the Spiral 
Nebula*. 520 

Cblchnst (Miss Ivh/abeth), 'The Slow Oxidation of Phos- 
phorus. 1 51 

Gilchnsl (Grace G.), Dark (’anker of Apple Trees, 144 
tiilehnst (Prof. J D F.), a I’rotnzoal Parasite of the 
Snook, Chhnornvxum thvmi/'js, sj). n., 924 
Ciildemcister (E ) and E. Hoffmann. Second edition, by 
E C.ildemeister. 'Iranslateil by E. Kromers. 'J’he 
Volatih* Oils, third volume, 581 
Gill (E L.), A Mountain Mirage, 239 
Gillet (A ), Kescardies on Elcctrodiffusion (Migration of 
the funs), 304 , and F. Giot, The 'Treatment of Fibre 
with Cuprous Salts before Dyeing, Tiy 
Gillet (C.), Aqueous Solutions, 304 ' 

Gilluly (J.) and K. C. Heald, Petrography of Dnll-cuttings 
from Oil-wells, 07 

Ginsberg (M.), The Category of Purpose in Social Science, 

ii8 

Giral (J.) and I'. A. Gila, 'The I’se of Sodium Chloride as 
a Standard m the Estimation of the Halogens in Sea 
Water, 28 

Glaiurt (L ), An Annotated List of lazards from Wallal, 
75 ; The hauna of 'Western Australia, III , 75, IV., 70 


(dazebrook (Sir Richard), Large Scale Research in Abstract 
Science, 1 21 

Gleichen (Dr A ), ^obituary article], 870 
Glichitch (L. S ), The Estimation of Easily Dehydrated 
Alcohols in Essential Oils, 304 
Ghxclh (S ), 'The Influence of Neutral Salts on the Silica 
Gels, 28 

Glover (Dr. D. T. J.), Faults in Photography, 702 
Godman (F. du Cane) and O Salvin, a mural tablet to, 
unveiled at the Natural History Museum, 175 
Godwin (H ), appointed junior demonstrator in botany in 
Cambridge I’niversity, 607 

Godwin-Austen {Lt.-Col, H. H.), [death], 871 , [obituary 
article], 94G 

Goldenweiser (Dr. A. A ), Early Civilisation, an Introduc- 
tion to Anthropology, 198 

tioldsehmidt (Prof. K ), translated by Prof. W J. Dakin, 
'The MeLlianism and I’hysiology of Sex Determina- 
tion, 927 

Goodchild (J H.), Landscape and History, 735 
Goodwin (ICng -Vice- Admiral Sir (T Ci ), Sir Alfred Yarrow, 
199 

(ioodyi*ar (Prof W H ), [obituary], 551 
Gorc/mski (L ), Diminution of Inten.sity m the Red 
I’oition of the Solar Radiation, observed in IGirojie 
and at the Equator. 747 

Gordon (J W), ticneiahsed Linear T'er.sjieetive tiealed 
with spetial releieme to Photographic Land Survey- 
ing and Military Recotihaissam e. 194 
(iordon (S ), Hebridean Meinoiies, 079 
(iordon (W. T.), 'I’he (ienus Pitys, 27 
(iombe (Prof W. J ), gift to Glasgow Ciiiversity for a 
bursary, 811 

(hiugh (il J ) and D Hanson, The Deha\ lour of Metals 
subieiteil to Repeated Stiesses, 813 
(iraetz (Pint J.), tiaiislated by Dr (t Darr, Recent 
D( velojiments in Atomic Theory. Hiiii 
Grail (C ), foundation of .a fellowship for a Drilish grailuate 
of Oxford or Cambridge .it ,in Amcrn.'in I’niM-rsity, 
777 

(iraire (A), J he Lstimation of Sulphointnc and Suljiho- 
nitioiis Atids, 780 

Grant (J.) and Piof J R P.artington, ('oncciitiation Cells 
in Methyl Alcolud, 151 

(jray (Prof A ), iinjicndirig retirement of, 1 1(> 

Gray (J ), The Mechamsm of Ciliary Movement, IV., 8S5 
(iVL-aves (Prof J E ), Agncultiir.il liactenologv, 41) 

Green (Prof A G ). lesignalion from tlie Dntish Dyestiilfs 
Coiporation, 331 

Gi'cen (H. E.), reappointed second assistant at Cambiulge 
(Dbservatory, O07 

Green (R D), A Manual of Human Anatomy for Dental 
Studeiitc, 50 T 

Greenwood (G ), The Detection of Rotatory Polarisation 
in an Oithorhombic Crystal exhibiting Crossed Axial 
Dispersion, 1 rS 

Gregory (C. C. L.), Optical Works of Messrs. Adam Ifilger, 
Ltd , 223 

Gregory (Prof. J. W ), The Geological Society of China, 
883 ; 'I'he Structure of the (ireat Rift Valley, 514 
Gregory (Sir Richarcb, The Relation of Science to Progress, 
803 , The Vault of Heaven . An Introduction to 
Modern Astronomy. Second edition, 783 
"Gregory (Dr, W, K.), 'The Gorilla’s Font, 758, 933 ; R. W. 
Miner and G. K. Noble, The Cheiropterygium in 
Amphibia, 806 

Greig-Smith (K ), 'The High 'I’cmperature Organism of 
'Fermenting Tan -bark. JL, 76, The High 'Tempera- 
ture Organism of Fermenting Tan-bark. 111., 924 
Griffith (I. O), The Measureme«t of very High Tempera- 
ture, 389 

Griffiths (D. M.), grant to, by the Newcastle and (tates- 
head Water Company, for research purposes, 777 
Grignard (V.) and M. Dubien, Th€ Condensing Action of 
the Mixed Magnesium Alcoholates, ROMgX., 347 ; 
and R. Egcourrou, The Tertiary Methylheptenolds : 
their Catalytic Hydrogenation, 184 ; J. Doeuvre and 
R. Escourrou, The ^Constitution of Natural Methyl- 
heptenono, 711 

Groth (Prof. P. von), Special volume of the Zeitschnft Jur 
KnstallographSs m honour of, 519 
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Groume-Grjimailo (Prof W. 1C.), translatod With an 
Appendix upon the Design of Open-Hearth Funiaces, 
The Flow of Gases in Furnaces, 755 
Grove (Dr. A. J ), A Mctliod tor Demonstrating the Stages 
in the Life History of Monocystis in Practical Class 
Work, 3P7 

Grun (Dr. A.) and K. Limpachcr, Synthesis of T,echithin, 
772 

Grunmach (Dr L.), [death], 871 

Guerard (Prof. A. L.), A Short History of the International 
Language Movement, 429 

Guest (D.), appointed assistant bacteriologist in Sheffield 
University, 1S3 

Guillaume (J.), Obscivations of the Sun made at the 
Observatory’ of Lyons, 711, 887 
Guillaumin (A,), The Vacuum as a means of prolonging 
the Germinating Faculty of Seeds, 28 
Guillet (L.), The Kloctncal Resistance of Commercial 
vMununium, S*,! , and M Hallay, Inlluente of Cold 
Hardening on the Resistance ol Metals and Alloys, 75 
Guilliermond (,A.) and C> Alangcnol, Cytological Olxserva- 
tions on the Mfide of h'ormation ol Kssential (his, 
Gunther (R. T ), V'^ertebrm of Sfeneosaurus with Dis- 
coh)ured Grooves, gio 

(iunther-Schulze (.A ), Temperature of the Crookes Dark 
Sjiace in Glow Discharge, 5^7 
Guntz (A. A ), Phosphore.scent Sulphuie of Zinc, 4(»o 
Guppy (H H ), Suggested Botanical Exploration of the 
Higher Summits of the Cape Verde Islands. 472 
(hitton (Prof C.), La Lampe a Irois electiodes, lOr ; S. 
K Mitra and V Vlost.ild, The High frequency Dis- 
(h.iige in Rareiied Gases, iig 
(jiiye (C E ), The Motion of the Gas m the IHectro- 
inagnetJL Rotalion of the Electric Discharge, 958 


Haas (Prof A), tiansl.iled bv Di R W Lawson, The 
New Phvsus Le( tures for Laymen and others, 895 
Hackspill (L) .ind A Conder, C'orrosion of a Comiiression 
i’lant in the Manufaitiire of Jaqiiid Carbon Dioxide, 
75 , and (r de Heeekeren, A JS'ew Vohirnetnc Method 
of iUementary Analysis, 152 
Haddon (Dr A C ), Primitive ('ulture Analysed, ig8 
Ha<leii (Prol R L), ('liiucal Laboratory Methods, 8O0 
Hadheld (Sii Robert), presented with the Thomas 'turner 
gold medal. History and Progress of Metallurgical 
ScuMue and its liillueme u]Hm Modern Engineeniig, 
/■‘-’I 

Haehl (M ), /;-Chlorodiphen\ Isulplione, 227 
H.all)f;iss (Prof. W ), (irundzuge eiiic'r vergleichenden 
Seenkunde, 7T7 

Haldane ( | B. S ), A Mathematical 7'heory of Natural and 
Artificial Selection Pt 1 , 922 , V B Wigglesworth 
tind C JC Woodrow, iCttect of Reaction Changes on 
Human Inoigamc Mcdabolism , Effect of Redaction 
('lianges on Human Carbohydrate and Oxygen 
Metabolism, 885 

Haldane (Loid), 'Fhe Importance of Science to Industry, 
872 , 

Hale (Pi of G E ). a])])ointed honorary director of the 
Mount W'llson Observatory, 108 , and Mr. Fllerman, 
Polanlies of Sunspots, 738 
Hale (H. M.), Australian Notonectichr, 771 
Hall (A J ), Dyes and th<>ir Application to 'Textile Fabnes, 

Hall (E H ), The Qiiasi-equation of F^-CTiiV/ifr, 228 
Hall (H V ), Wood Carvings from the Congo and West 
Africa, 373 

Halliburton (Piof. W. D ), conferment upon, of the title 
of cmentus ])rc)fesso8| 150 

Halliinond (A. E ) and F R. Ennos, Stilpnomelaiie, from 
North Wales, 779 

Hallowes (K. A. K ), Poems of Science : Pages of Indian 
Earth History, ().f8 
Halse (E ), Mercury Ores, 430 
Halse (G. W ), The Origin of Petroleum, 7^1 
Handy (W G ), 'Tatlooing in the Marquesas, 217 
Hannah (J D ) and E. L. Rhcacli Cry.stallisalion Effect on 
• Galvamsod Iron Sheets, 490’ 

Hansen (Prof. H M.) and Dr, S, Werner, The Optical 
Spectrum of Hafnium, 618, 900 # 


Hanson (D ), C B Mairyal, and Giace W Ford, Investiga- 
tion of the Efh'Cfs of Impuntu-s on Copper Part J , 

49T 

Hanson (E T), The Elementary Algebraic 'theory of a 
Class of Photographic Ob)ectives, 038 
Hardy (W. B.), 'The Micelle -a (,>ueslion of Notation, 337 
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(rlobe, 814 

Senderens (J B ), The Manufacture of Icthyl and Methyl 
Ether, 152 , and J .\boulenc, The Catalytic Prepara- 
tion of the Amino-cyclohexanols, 22(> 

Senior White (R ) <md Dr H Scott, Discovery of Asco- 
dipteron in Ceylon, 2o() 

Sewarii (Prof. C ), Micrography as a Fine Art, 930 , 
rile ICvolution of the Paheo/.oic Flora, 334 
Sewell (Ma)or R B S ), Crcographic and Oceanographic 
Res«‘arch in Indian Waters, <123 , The Influence of 
Barometric Pressiite on the SpecilK Gravity of the 
Surface Watei in Indian Seas, jH<) 

Shanks (W b' ), aiijiointed jnofessor of physiology in 
Leeds Dniversity, (>38 

Shann (E. O G ), Present Position in International 
I'-xchange, 7(> 

Sha})ley (Di H ), Photograjiliy of Meteors, 143 
Shajiovalov, Skin S])ot of Potatoes, 455 
Shaw (Sir Napier), awarded a Royal medal of the Royal 
Society, S48 , and 1) Brunt, Towards a Basis of 
Mideoiological Theory, 70(1 
Sluuv (Lady), [obituaiy aiticlcj, 482 
Shaxby (j. H ), Studies in Brownian Movemetlt, 11. , 813 
Shearer (Dr C ), Sexual Physiology, bn 
Sheen (A. R ) and Prof W . E. S’ Turner, The Eflcet of 
'ritnuia on the Properties of Glass, 710 
Shenstone (.\ G ), Ionisation Potentials of Copper and 
Silver, 100 

Sheppard (T ), fironze Age Weapons m the Hull Museum, 
111, Fall of jin Alleged Meteorite at Immingham, 371, 
Red Deer from the Holderncss Peat, 80b ; Zoological 
Bibliography, 052, 794, 865 


Sherrington (Sir Charles), an honorary degree conferred 
upon, by the University of Wale.s, 150 , elected a corre- 
sponding member of the Pans Academy of Sciences, 
910 , presidential address to the Royal Society, 845 ; 
rccornr^ended as pre.sident of the Royal Society, b()q ; 
Recruitment Type of Reflexes. 885 
Shetehg (Dr H ), Primitive I'lder i Norge : En oversigt 
over stenalderen, 390 

Sidgwick (Dr 11. V.), The Nature of the Non-polar Link, 
170 

Sidis (Dr. B ). (dcalh^, 802 

Silbcrstein (Dr. L.), The Crossed-orbit Model of Helium, 
53 , The 'I'rue Relation of Einstein’s to Newton's 
Equations of Motion, 788 

Silvester (VV’. A.), Identification of Pure (Organic Com- 
pounds, 791 

Simeon (E.), The Carbon Arc Spectrum m the Extreme 
Ultra-violet, II , 813 

Simon (Dr. C. E ), A Manual of Clinical Diagnosis by 
means of Laboratory Methods, for Students, Hospital 
Physicians, and Practitioners Tenth edition, 158 
Simon (J. L ), Oxidation of C.arbon, 249 
Simon (L J.), The Sulphochromic Oxidalion c)t the Aro- 
matic Hydrocarbons and the Present Conception of 
(iiaphite, 304 ; and E. Auhel, Is J’ynivic Acid one 
of the Terms of Decomposition of (ilucose in the 
Couise of Glycolysis f 120 , and M Ererejacque, The 
Action of Dimethyl Sulphate on Salicylic Acid, etc., 

Simpson (Sir Beniamin), (death], 62 

Simjison (E. S ), Secondary Sulphates and Chert in the 
Nullagine Senes, 75 

Simpson (Dr G C ), Problems of llydrone and W.iter . 
the Origin of Electncilv m Thunderstoiins, 020, 
Thunderstorms and Globular Eiglitmng, 727 
Simroth (Prof H ), Vierte Auflage, diircligesrheii mid 
verbessert von Piol E Hempelmann .Abriss der 
Biologic der Tiere. Teil I , 277 
Singer (Mis 1) W ), Medieval Silence, (14O 
dc Sitter (Prof W ). Problems ol Fundamental A.sliononiy, 

147 

Skeal (Dr. E G ). (Mrs Woods), The I’nnciples of Geo- 
graphy, Physical and Human, 23b 
Sleen (Di \\ G N van der), A Zoologic.il Tribute, 49(1 ; 

The Brackish-water Aiea of the Zuiderzee, 53^ 

Sloatie ('!' G ), Studies in Austi.dian Entomology, XVIIL, 
7b 

Sluvtzov (I’rof B), Nutnlion Problems during Famine 
Conditions 111 Russia, 328 

Smith (A Dunbar), aiqiointed architect of the new libr.ary 
of Aiiustroiig College, 407 

Smith (Prof. A. W.), The Iclements of Applied Physics, 
.5«7 

Smith (Miss E. Philip), lilTects of Aria'sthctirs on T'l.uits, 

b54 

Smith (Ptof G Elliot), P.sycho-analysis and Autliropology, 
7br , Tlie Study of Man, 440 . Tutankhamen and 
the Discovery of his I’onib by the late Earl of Car- 
narvon and Mr Howard Carter, bii 
Smith (Dr. j Pye), Scientific Terms derived from the Greek 
Language. '371 

Smith (N j G.), The Parasitism of IIclmi>ithosporium 
gramme um Rab, 922 

Smith (R. A.) and 1C J Wayland, Primitive Stone Weapons 
fiom ITganda, 144 
Smith (R C ), Lace-wing Flies, 218 

Smith (S Berkeley), loan of Chinese Porcelain to the 
Cheltenham Public Museum. 73b 
Smith (l^r. T.), Comparative Pathology, 848 
Smith (T.), A General Survey of khe Thin Double Lens, 638 
Smith (W. Bernard), Elements of Natural Science. Part 
2. 434 

Smithells (Prof. A ), appointed director of the Salters' 
Institute of Industrial Chemisfry, loS ; conferment 
of the title of emeritus professor upon, 812 ; proposed 
portrait and fellowship or scholarship in commemora- 
tion of, 841 

Soddy (Prof. F.), Science and Economics, 55 ; The 
Inversion of Science', 839 ; The Origins of the Con- 
ception of Isotopes, 208, 214 
Soldau (P.), Equilibrium in the System Gold-zinc, 492 
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Southall (Prof. J. P. C.), Mirrors, Prisms, and I^enses : a 
Text-l)ook of (ii'oinctrical Optics, larged and 
revised edition, 083 

Spalding (Prof. F P), [death i, OgS . 

Spearman (Prof. C.), The Nature of " Intelligence ” and 
the Principles of Cognition, J50 
Spencer (1,. J,), Eiiclase and Platinum from Diamond 
Washings in Pritish Chnana, 778 ; and E. D. Mountain, 
New Copper- lead Minerals from tlie Meiidip Hills 
(Somerset), T17 

Springer (F ), Revision of the Catillocnmda', 03 ^ 

Stalker (I’rof A M.), resignation of the l hair of medicine 
m St. Andrews University, 150 
Staudley ( 1 * C,), expedition to Panama, Sp 
Stannig, March, and Fritz, a Dniat Iteadmg X-ray 
Spectrometer, 003 
Stanton (Dr T 1 C), T'lictioii, f)S4 
Stapf (Dr O ), New Infants, 703 

Starling (Pi of E H ), Hormones, 705; The Capillary 
Hlood-vessels, 270 

Starling (S (j ), T.evels and Level Bubbles, 74 

Stead (l)r j E ), [death |. fajS , [obituary aiticlel, 8or 

Stcbbing (Prof E P), The P'orests of India. In 3 vols. 

Vols 1 and II , 751 
Stecker (Prof II F ), [deatli], t|o8 

Steel (Jessie K ), yVnatoinical Features of the Mature 
Sporojihyte of 4^0 , Some 

Abnormal Sugar-canes, 024 

Steen (S W J*), elected a fellow of Christ's College, 
Cambridge, <jzo 

Stefansson (Di. V). TTiinters of the CIreat North, O85 , 
Polar Ti'inperatiires and Coal Measures, iC>2, 472 , 
The Miisk Ox in Arctic Islands, 390 , the Wool of the 
Musk Ox, 804 

Steinke (E ), .-\n AdvaiKe in Photometry, J15 
SleiiitiH't/ (Dr C P ), [obituaryl, 734 
Stekel (W ), translatcii by Rosalie (iabler, ('onditions of 
Nervous Anxiety and llu'ir Treatment, Sb 
Stenhouse (Lient J R ), ajijiointtd master of the D16- 
cuvrtv, 174 

Stensio (Di Ic ). Dissei ting a Dtwonian Fish, 740 
Stevvaid ((i C ), a]>])oiTitetl fellow and lecturer in nuithe- 
inatu s at Eintnanuel College, Cambridge, 72 
Stieglitz ( I ), A Theory of (’olour Pioiluction, 039 
Stiles (Di C W ), The f)rigin of Disease (lerms, 700, 
Zoological Nomenclature . Spirifei and Synngolhyris, 
471 

Still's (Prof W ), Plant Physiology and Vitalism, 87b 
Stillwell (F L ) and P O. W. Bayly, An .\nt arctic Meteor- 
iR'. 3 J 4 

Stock (Prof A), translated by S. Sugden. Revised and 
enlarged The Structure of Atom.s, 232 
Stockman (Sir Stewart), elected president of the Royal 
College of Veterinary Surgeons, O3 
Stoll (A ), The Ergot Problem, 880 

Stopes (Di Mane C ), Population anrl Unemployment, b88 , 
The Microscopy of Recent Coal Research, 710 
Storrow (B ), Distribution of Herring Shoals, 951 
Straelen (V Van) and M. E Denacyer, The Fossil Eggs 
of the Upper Cretaceaii of Rognac m Provence, 

Strangeways ('P. S P ) and H E. H Oakley, The immedi- 
ate changes observed in Tissue Cells after exposure 
to soft X-rays while growing tn vitro, ib 
Stratton (Prof O. M.), Cattle and Excitement from Blood, 
bbg 

Strohl (Dr. J.), The “ Concilium Bibliographicum,” 540 
Strdmberg (Dr. G.), The W^ant of Symmetry in Stellar 
Velocities, boo 

Stromeyer (C E ), Testslin Boiler Material, 953 
Strong (Dr. W' M.), Rock Paintings in Papua, 951 
Stubbs (F. J.), Insecticides, 792 

Stumper (R.), The Chemical Composition of the Nests of 
Apicntermps occultus, 380 

Sturt (G.), (“ George Bourne ”), The Wlieelwright’s Shop, 
58b 

Stutzer (Dr. A.), [death], G98 

Sucksrnith (W.) and L. F. Bates*a Null Method of Measur- 
* ing the Gyro-magnetic Ratio, 813 
Sullivan (Dr. L. R.), Polynesian Types, 739 
Sully (Prof. J.), [death], 698 ; [obituiry article], 733 


Sutton (Sir John Bland), elected president of the Royal 
College of Surgeons of England, 108 
Sutton (J. R.), The Genesis of Diamond, 1139 
Sutton (L. J,), The Climate of Khartoum, 248 
Suyeliiro (K.), A Mercury Flash-light lor Photogiaphy, 219 
Svedberg (I’rof T), conferment upon, of an honorary 
doctorate by Wisconsin University, 233 
Swarts (Prof. F), Coiirs de chimie organiqye. Trois. 
edition, 380 . The Catalytic Hydrogenation of 
Organic Compounds containing Fluorine, 9bo 
Swift and Son, J.td , J , (\ilalogue of Petrological and 
Mincralogical Accessories, 371 
Swift (Prof. F. H.), 'J'lu' Financing of Pulilic Instruction, 
5^7 

Swinhoe (Col C ), [death], 871 

Sieglolf (Mile. O), The .\daptation of Plants to the 
Dmation of the Bright Period ot the Day, 120 


Taber (Prof S ), West Indian Earlli(|uakes, 143 
Tadokors (T ) and S Sato, CollouKil Propertn-s of Rice 
Slairh, 487 

Tansley (A G ), Aspects of the Study of Botany, 42 t , 
Elements of I’lant Biolog^-, 275 
Tatchell (Rev Flunk), Tlie Happy Travellei a Book 
for Poor Men, ^21 

Tattersall (I’lof W M ), Crustacea AmpliH)oda, 923 
Tat’lor (IC. W' ), The I’limary and Seeondar^ Image 
Curve.s formed by a Thin Ai hromatic Object Glass 
with the Object Plane at inhmty, 74 
Taylor (G.). The Warped Litloial aiound Sydney. Pt I., 
23b 

Taylor ((i 1 ), appointed to a Variow piofessorsliip, 847 
Teale (T P ). [death!, 802 . [obituary article], 8^7 
Teisen (T ), Tlie Design of Pot An lies, T31 
Telechroii Electric Transmitter Co , Recording W'ater- 
levels Electrically, 178 

Terioine (IC. F). P i-'leuret, and T. Strieker, Role of tlic 
delieu'Jil Proteids in sujijilying the minimum Nitrogen 
requirement, 492 , and H B.irtlielemy, The lomjiosi- 
lion of the Organisms in Ihe (onrse of Ovogenesis 
HI the T<rog, A’f/i/tf jitica, 348 * 

Thallmner (Di. W’ ) and Margaret C Perry, JHfcct of 
Plant Extracts on Blood Sugar, 1(14 
Thaxter (Dr R ), Trojiual American Aseomyeetes, 843 
Tliiselton-Dyer (Sir William), Tribute to, 182 
Thomas (Dr. E. N Miles), The Seedling Anatomy of the 
Genus Ru in us, 118 

Thomas (H H ), ajijiointed L'niversity lecturer in botany 
in Cambridge flniversity, 708 
Thomas (J S ) and R. W^ Ruling, The Poly.sulphides of 
Ammonium, etc,, 327 

Thomas (Dr T), Out hues of the Calculus for Science 
and Engineering Students, 721 
Thompson (Prof. D’Arcy W ), A Puzzle Piqier Band, 56 
Thompson (Mrs. F. J*' ), gift to the New York Zoological 
Society from the estate of, 708 
Thomp.son (T. ), The Motion of a l'’alling Chronograph 
Projectile, 639 

Thomson {Prof. A.) and T. II. D. Buxton, Climate and 
the Nasal Index, 770 

Thomson (Prof. G. P), Tc.st of a Theory of Radiation, 26 
Thomson (Prof J A ), The New Natural Hi-story : being 
the twenty fifth Robert Boyle lecture delivered 
before the Junior Siienlific Club of the University 
of Oxford on 6th June 1923, 720 
Thomson (Sir J. J.), The Electron in Chemistry: Iieing 
five lectures delivered at the Franklin Institute, 
Philadelphia, 819 , The Electron m relation to 
Chemistry, 179 , The I’olarisation of Double Bonds, 
826 • 

Thontson (W.), [obituary article], 697 
Thorndike (Prof. L.), A History of Magic and Experimental 
Science during the first Thirteen Centuries of our Era. 
2 Vols., 04b 

Thornton (H. G ), Bacteria of the Soil, ^9 ; Lolinis and 
Fred’s Agricultural Bacteriology, 9ji 
Thorpe (Sir Edward), A Dictionary of Applied Chemistry. 
Vol. 4. Revised edition, (>47 , Manufacture of Acids 
and Alkalis, 383 
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Nttiurf, 

hibruarv ?, 1924 


Thorpe* (Pujf 1 f' ), Sytith«*tic Colouring Matter!), 551 , 
and Dr C K liim>ld, Synthetic Coloiinng Matters • 
Vat Colours, 

Tliorpe (M 1 < ), New Ki-stor.itions in the Vale IVabody 
Museum, 

Thouless (K H ), 1 he Psye lio-galvamc PJienomenon, 771) 
Thurshy- Pelham ( 1 > ), The Piaeentatioii otUyrax Capensts, 
7-1 “) • 

'Ihwaites (K IC ), Lirpud I'lieds in Australi.i, 4S7 
'I'lefle (Iv ), J'rau II Tom.isi hek, and A Schleede, Luinin- 
esceiue f)f Boron Nitride and Calcium Tungstate, X77 
'Jigerstedt (iTof C ( () B ), |deallij, S71 
'lillyarel (Dr K J ), The J', ml a opt era or Webb-sjimners of 
Western Australia, 75 

'lindak (N B ), Piaying Insists of Aiistrah.i, 70-$ 

'I’ot h (Prof M ), How to ]),iint Permanent Pictures, ^<)o 
Todd (Dr K H ), awarded thi* gold medal of the British 
Medical Assoii.ition iti Austr.dia, iS 
'I'odd ('1 W ). h'tled of drying upon the Skull, 455 
'I'olm.in (R ( ), S Karrer, arnl Iv W (»ueiiisey. The 
Mass of the RKstru Cairier in Metals, 120 
Tormpnst (A), Cntaieoiis Oveifoldmg in the Alpine 
Region, S")? 

'liail (the late Piof ] \V, 1 I ), a memorial muial tabh*t 
to, jm'seiited to Al)erd<*en rmversity, hfft 
'I readwell (Prof W D ), IHectrometni Methoils in 
Analytu.il Chemistry, 77O 

'l'regait>eu (J ( ), John J’eniose . a Kom.im e of Jlhe 
Land's hmd, 5 ^ 

'I'reves (Sii hTedeiick), Rleathl, 871 

'J'roland (Di L 1 ), The Present Status of Visual Science, 

'rrousset ( |.) and L (Iramont, Correction to the* Longitude 
ol Bordeaux ( tbsiTvatory, O5 

Truflaut (B ) and N Be^ssonoft, The Influence of the 
Sugar Concentration ol the Media on the Activity 
ot Nitrogcn-lixing Ba< tena, 07 j 
'Irumpler (R ), Soldnei and the (.ra\ilational Shift of 
Light, 3^0 

Tr>honi (h' C. ) .ind S C Blacktm, The Formation ol 
Anomalous Liesegang Bands, 131 
T.suboi (S), 4 Dis{)eision Mi-thotl of determining Plagio- 
clascs in CJeavage-llakes, 117, Optical Dispersion 
of three iiiteniushate Idagioclases, 117 
Tuckc) (T. \\ 1 ), Ihnldings in japan, <448 
'riipper-Carey (Miss R M ) and TTof j H I’liestley, 
C(»mposition of the (’ell Wall at the A])icai Mc-iistern 
of Stem and Root, jO 

Tuinlnill (H W ), A (leometrual Interpretation of the 
comph'te System of the Double Binary (2, 2) Form, 88() 
Turner (A j ), A rcMsion of the Australian Anerastriana* 
(Lepidopti'ia), o,J4 

Tuiiiei (Di !■' I' ), Stereoisomerism .imong Derivatives of 
Dijilu'iiyl, 4^0 

Turiiei (Prof W. F S ), (_ilasS-makmg in Fngland, Ou , 
Spi'cifuations in the ('.lass Industry, 151 ; The 
British ('.lass Industry, its Development and (Jut- 
look, 64 

Tut ton (Dr A 1*1 H ), The work of, T41 
Tychonis Brahe opeia omnia Edidit ]. L. K Droyei 
Toim c]umti, tasc. posterioi, 278 


Hrb.ain (Prof (’. ), Celtium or Hafnium ? 374 
Uv.irov (B P.), The Penodicity and Migrations of 
Locusts, 5^1 

Vaillant (P ), The Influence of Small Variations of Tempera- 
ture on the Conductivity of Solid Salts and the Role 
of the Humidity m this Phemomenon, (>74 
Van Khijn (Prof), Report on the Kapteyn Selected 
Au'as, 2^i2 

Varendonck (Dr. J.), The Kxolution of the Conscious 
Faculties, ^35 

Vaughan ('I ^^’.), The Larger Tertiary Foraminifera 

fiom 1 'ro])igal and Sub-tropical Anieric.i, 228 
Vavon (tL) and D. Ivanoft, Catalytic Hydrogenation and 
Storii ITmdrjince, 408; and S. Kleiner, 380 
Venkataiamaiah (Prof. V.) and Bh, S. V. Raghava Rao, 
Active Hydrogen by Hlectrolysis, 3 7 


Venn (Dr J ) and J. A. Venn, Alumni (‘antabrigienses : 
a Biographical List of all known Students, Graduates, 
and Holders of Office at the University of Cambridge, 
from tlie Earliest Times to 1900, Part 1 . Vol 2, 753 
VcrcelJi (F ), Le scienze fisiche e matcmatiche nelle opere 
di Dante*, 402 

Verneau (Dr H ), awarded the Huxley mod.*!! of the 
Royal Anthropological Institute for 1924, 840 
Villard (P.), The True (Colour of Clouds, 5()3 
Vincens (F.), A Disease of the Bee (Muscardine) clue to 
licanvena Ba<isiuna, 'jii 
Violle (Piof. J.), [obituary article], 551 
Visher (Dr, S. S ), Variability of 'I'ropical Climates, 772 
Vogel (H.), t'hangcs m Crystalline Structure due to 
Temperatuie, 807 

Vredenburg (E ), Indian 'lertiary Gastropoda, 294 


Wachc; (X ), (,hiantitative Researches on the Ultra-violet 
Spi'ctrum of Copper in Aliiimmum, 152 
Wade (M.por A G ), A Prehistoric F'lint Mine at South 
Dowm, 397 

Wall's (Prince of), acceptance of the piesidency of the 
Fellowship of the British Empire Exhibition, 910 
Walker (E E ), The Influence of the Velocity of Com- 
prccssion on the Apiiarent Compressibihtv of Pow'ders, 
« 5 i 

Walkei (F ), The Igneous Geology of the Dalmeny 
T>istnct, 131 

Walker (Prof 'I L ), Hafnium or Jargonium, 8^i 
Walkoni (Di. A B ), Mesozoic Insects of (jiiei'iisland, 851 
Wallet (Dr. A D.), edited by A M. ^Valler, The Eleitncal 
Aition of the Human Heart, 379 
Waller (the late l‘iof A D) and Mrs, Wallei, pioposed 
memorial to, 840 

Waltei (Di C ), Aljiiiie Water-mites, 373 
Walton (J,t -Co] H J ). The Animal i’aiasiles of Man, 388 
Waian (I)r 11 P), Elements of (.lass-blow mg. 201 
W.ird (E. M ), English Coastal Evolution, 9( 

Ward (I*. Kingdon), Flora of Ihe 'ribetan Marshes, 8o() 
Waul (Mis Montgomery), gift to the North-Western 
I'niveisity, Chicago. 920 

Waul (Prof R tie C ), Cold Air-waves in the L'nited 
States, (>34 , Hot Waves m the United States, 333 
Warren (H j. The P.ilreohthic Succession of Stoke 
Newington, 118 

Warth (F' | ), Libi'i.ition of Prussic Acid fiom the Tdant 
Leaf, (i8 

Washington (Prof FI S), CoinagmatK Regions and 
WTgener's Hypothesis, 87I) , 'I'he Lavas of the 
F’acifiic Basin, 321 

W’.iterhouse (G A ), Biological Survey of Australia ; 
Breeding Flxpenments with the Satynni' genus 
Tisiphone, 7(1 

Waterhouse (W. L.), Occurrence of Double Embryos in 
Wlieat Grains, 9-14 

Watson (Dr. M ), The Control of Malaria in the Malay 
Pcninsiil.i, 470 

W'atson and Sons (Electro-Medical) Ltd., Diatliermy 
Appar.'itiis. 553 

W'ayland (FL J.), Continental Drift and the Stressing of 
Africa, 279, 938 ; The Tramsport of Rocks, 99 
W’cal (K M. van). Oceanography of the Java Sea, 913 
W'eatherburn (Dr. C. E ), appointed professor of niathe- 
matic.s at Canterbury Ihiiversity College, Christ- 
church, 848 

W'eatherw'ax (Prof. P.), The Story of the Maize Plant, bib 
Weber (F'.), Mechanism of Stoniatal Movement in Plants, 
407 * 

WTdd (C. B ), B. Smith, WC C. Simmons, and D. A. Wray, 
The Geology of Liverpool, with Wirral and part of 
the Flintshire Coalhcld, 354 

Welch (M. B.), Eflect of Temjieiatufe on Borens attacking 
seasoned and unseasoned Timber, 924 . The Secretary 
Epidermal Cells of certain Eucalypts and Angophoros, 
9 .i 4 

WVlIs (H. G.), election ai^ress of, 777 
Wells (R'. C.), Sodium Sulphate : its Sources and Uses, 
Wenyon (Dr. C. M,), appointed director-in-chicf of the 
Wellcome Burefai of Scientific Research, aoi 
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Werner (Prof E. A ), The Chemistry of Proa : The Theory 
of its Constitution, and of the Origin and Mode of 
its Formation in Living Organisms, 030 ; Tlie presence 
of Urease in the Nodules on the l^oots of JLeguminoiis 
Plants, 202 

Wertenstein and Jcdrzejcivski, The Evaporation of 
('arbon, 3,^7 

Westerdijk (Piof, J.), Phy to- Pathology in Horticulture, 

913 

Wheeler (Prof. W. M.). The Dry-rot of our Academic 
Biology, 346 

Whetlidin (W. C. D.), The Theory of Experimental 
Electricity. Third edition, 825 
Whipple (F j, W ), Determination of the Temperatuie 
of the Upjier .Atmosphere by Meteor Obsfr\ .itions. 759 
White (C. T.), A New ('onifer from Southern Oueensland, 
024 

W'hitc (D.), Oil and Cas Besoutces, Osage, Oklahoma, 112 
White (F B. H ), Nickel ‘ the Mining, Refiniug. and 
Applications of Nickel, 4^0 
WHute (Dr O N ), Cheinu al Porielam, 704 
W'hyte (Kev. C'.), Our Solar Sy.stem anti the Stellar 
Universe - 'I'en Pojml.it Lectures, 200 
Wiedershcim (Prof R.), [obituaryj, tjoS 
W'lgglesworth (V. B ) and C. J-: W'tiodrow, The Relation 
between the Phos])h.ite 111 Blood ami Urine, 885 
Wignall (T C.) and O D Knox, Atoms, 320 
W'llbertorce (L. R ), Illustration and Tletection of Tnclined 
and Hoiizontal Dispersion m Bi-.ixial Cryst.ils, 77t) 
W'lld (Comdr J^' ), hrom the Official Jounial and Piivate 
Diary kejit by Dt A 1 1 Mackhn, Shackleton’s Last 
Vtiyagc the Story of the (9»c,s/, 754 
Wilkie ( f. M ), [obitiiaiy article], otiS 

Wilkins (Capl Cl H ), leader of a collet ting expedition 
to .Aiislialia, 01)5 

Wilkinson (('. ), appointed lecturer m the histoiy of 
metlKine m Shelfieltl Univcisity, 020 
Williams (C. B ), Bio climatic Study in the Egyptian 
Desert, 217, Miiltijile 'I'enijM-iatiin Incubator, 134 
Williams (E C.), appointed Kams.iy jirofessot tjf chemical 
engmt'enng at University College, Tauidon, 

W’llliams (Piof I F), The Organisation .ind .Atlministia- 
tion of I’hysical Julucation, 0 
\Aillis (Prof B ), Oeologic Stnictures, 807 
Willows (Dr. S), A Te.vl-book of l’hy.sics. lliird 
edition, (■)4(} 

Wills (L I ) and F F. T. Dixon, Development of the 
Severn Valley, eb , 88() 

Willway (Dr. !<' W' ), Nanook of the North, 840 
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